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NTN “Ball and Roller Bearings Catalog”
Issue of CAT.No.2203/E

A rolling bearing is an important mechanical element that is used in various machines. 
Rolling bearings are required to have a long operating life, be small/lightweight, fast, and 
support special environments. Thus, the performance requirements are becoming more 
sophisticated and diversified. In particular, technology for enhancing the performance 
of bearing has been required in recent years. To meet these needs, NTN is performing 
research and development to enhance the performance of the entire machines.

The new general catalog has been entirely revised and edited so that the bearings 
of an optimum type and size can be provided based on the technical contents that are 
supported by the result of development and improvement.

The main revisions of the catalog are as follows.
○ �The latest revision of ISO and JIS is reflected, and the pages of general commentaries 

such as bearing selection, bearing periphery design, and handling are largely 
increased.

○ �Based on the results of in-house durability testing that has been accumulated 
over a long time, it has been confirmed that the bearing operating life is longer 
then previously published. Thanks to the continuous improvement of the material, 
product, and production techniques, the basic dynamic load ratings were revised 
based on the current bearing operating life data.

○ �We are developing and expanding “ULTAGE,” a new generation, all-world class rolling 
bearing series. This catalog introduces the ULTAGE series, which has been developed 
by NTN so far, and includes line-ups that are ready to be manufactured.

We would like you to use the “Ball and Roller Bearings Catalog” which has been revised, 
and we would like to work and develop with customers “to realize a smooth society”. We 
hope to receive your continued patronage and support in the future.

Special bearings for each industry and application type are introduced in special 
sections at the end of the catalog. Please contact NTN Engineering for more information. 

According to the basic policy of NTN corporation, we do not export products or techniques 
that are regulated by foreign exchange rates or that violate foreign trade laws. For 
classification of products specified in this catalog, please contact our branch business 
offices.
　In addition, the accuracy of this catalog has been confirmed; however, please note that 
we do not take any responsibility or liability for any erroneous descriptions or omissions.
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The CAD data of products is available on the NTN website. See our website for details.
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1.1  Structure

Most rolling bearings consist of rings with a 
raceway (inner ring and outer ring), rolling 
elements (either balls or rollers) and a cage 
as shown in Fig. 1.1 (Figs. A to H). The cage 
separates the rolling elements at regular 
intervals, holds them in place within the inner 
and outer raceways, and allows them to rotate 
freely.

Raceway (inner ring and outer ring) or 
raceway washer1) (shaft or housing)

The surface on which rolling elements roll is 
called the “raceway surface.” The load placed on 
the bearing is supported by this contact surface.

Generally the inner ring fits on the axle or 
shaft and the outer ring in the housing.
Note 1: The raceway of thrust bearings is called the 

“raceway washer,” the inner ring is called the “shaft 
raceway washer” and the outer ring is called the 
“housing raceway washer.”

Rolling elements
Rolling elements are classified into two types: 
balls and rollers. Rollers come in four types: 
cylindrical, needle, tapered, and spherical. 
Balls geometrically contact with the raceway 
surfaces of the inner and outer rings at “points”, 
while the contact surface of rollers is a “line” 
contact. Theoretically, rolling bearings are 
constructed to allow the rolling elements to 
rotate orbitally while also rotating on their own 
axes at the same time.

Cage
Cages function to maintain rolling elements 
at a uniform pitch so a load is never applied 
directly to the cage and to prevent the rolling 
elements from falling out when handling the 
bearing. Types of cages differ according to 
the way they are manufactured and include: 
pressed, machined and formed cages.

1.2  Classification

Rolling bearings are divided into two main 
classifications: ball bearings and roller 
bearings. Ball bearings are classified according 
to their bearing ring configurations: deep 
groove type and angular contact type. Roller 
bearings on the other hand are classified 
according to the shape of the rollers: cylindrical, 
needle, tapered and spherical. Rolling bearings 
can be further classified according to the 
direction in which the load is applied; radial 
bearings carry radial loads and thrust bearings 
carry axial loads. Other classification methods 
include: 1) number of rolling rows (single, 
double, or 4-row), 2) separable and non-
separable, in which either the inner ring or the 
outer ring can be detached.

There are also bearings designed for 
special applications, such as: precision rolling 
bearings for machine tools, bearings for special 
environments, as well as linear motion bearings 
(linear ball bearings, linear roller bearings 
and linear flat roller bearings). Types of rolling 
bearings are given in Fig. 1.2. For more detailed 
information, please refer to the page that 
introduces each bearing.

1.  �Classification and characteristics of rolling bearings

Fig. 1.1  Rolling bearing

Outer ring

Inner ring

Cage
Ball

Outer ring

Inner ring

Cage
Ball

Fig. A  Deep groove ball bearing Fig. B  Angular contact ball bearing

Outer ring

Inner ring

Cage
Roller

Outer ring

Roller

Cage

Fig. C  Cylindrical roller bearing Fig. D  Needle roller bearing

Outer ring

Roller

Cage

Inner ring

Outer ring

Inner ring

Roller
Cage

Fig. E  Tapered roller bearing Fig. F  Spherical roller bearing

Cage

Shaft raceway washer

Housing raceway washer

Ball Roller

Cage

Housing raceway washer

Shaft raceway washer

Fig. G  Thrust ball bearing Fig. H  Thrust roller bearing
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Deep groove ball bearings

Angular contact ball bearings 1)

Duplex angular contact ball 
bearings 1)

Double row angular contact ball 
bearings

Four-point contact ball bearings

Self-aligning ball bearings

Single direction thrust ball bearings

High speed duplex angular contact ball 
bearings 1) (for axial load)

Double direction angular contact thrust 
ball bearings 1)

Cylindrical roller bearings
Double row cylindrical roller 
bearings 1)

Needle roller bearings 4)

Tapered roller bearings 1)

Double row tapered roller bearings

Spherical roller bearings

Thrust cylindrical roller bearings 4)

Thrust needle roller bearings 4)

Thrust tapered roller bearings 3)

Thrust spherical roller bearings

Rolling
bearings

Ball 
bearings

Roller 
bearings

Thrust roller 
bearings

Radial roller 
bearings

Thrust ball 
bearings

Radial ball 
bearings

Special
application
bearings

Note: 1) See Precision Rolling Bearings (CAT. No. 2260/E) for bearings of JIS 5 class or above.
2) See Bearings Units (CAT. No. 2400/E).
3) See Large Bearings (CAT. No. 2250/E).
4) See Needle Roller Bearings (CAT. No. 2300/E).
5) See the section of “Introduction of catalogs and technical reviews” for the Cat. No of bearings marked with ＊5.

ULTAGE series 
  Sealed four-row tapered roller bearings for rolling mill roll necks [CROU···LL type]5)

Ball bearings for rolling bearing unit 2) 

················ B-  17

········ B-  57

··············· B-  57

······· B-  59

······ B-  58

················· B-  79

··· B-253

················· B-  93

·············· B-  94

···················· E-     2

·················· B-127

··· B-128

··················· B-211

··· E-     2

········· E-     2

········ B-254

······························· C- 18

····························· C- 58

·································· C- 66

··· C-   2

··············· C-   6

··· C- 10

Linear motion
bearings Linear roller bearings 4)

Linear ball bearings 4)

Linear flat roller bearings 4)

ULTAGE series
  Sealed spherical roller bearings [WA type]5)

ULTAGE series
  Spherical roller bearings with high-strength cage [EMA type]5)

············· C- 76

······························ C- 76

·············································· C- 76

····················· C- 77

·············································· C- 77

··································· C- 36

··· C- 14

Four-row cylindrical roller bearings

Four-row tapered roller bearings

Ultra-thin section type ball bearings

SL type cylindrical roller bearings

ULTAGE series 
  Deep groove ball bearings for high-speed servo motors [MA type]5)

ULTAGE series
  Precision rolling bearings for machine tools 5)

Bearings for special environments 5)

Rubber molded bearings 5)

MEGAOHMTM series insulated bearings 5)

Clutches/torque limiters 5)

Fig. 1.2  Classification of rolling bearings
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1.3  Characteristics

1.3.1  Characteristics of rolling bearings
Rolling bearings come in many shapes and 
varieties, each with its own distinctive features. 
However, when compared with sliding 
bearings, rolling bearings all have the following 
advantages:
(1) �The starting friction coefficient is lower and 

there is little difference between this and the 
dynamic friction coefficient.

(2) �They are internationally standardized, 
interchangeable and readily obtainable.

(3) �They are easy to lubricate and consume less 
lubricant.

(4) �As a general rule, one bearing can carry both 
radial and axial loads at the same time.

(5) �May be used in either high or low 
temperature applications.

(6) �Bearing rigidity can be improved by 
preloading.

Construction, classes, and special features 
of rolling bearings are fully described in the 
boundary dimensions and bearing numbering 
system section.

Table 1.1  �Comparison of ball bearings and 
roller bearings
Ball bearing Roller bearing

2a

2b

r

2b

Point contact
Contact surface is oval 
when a load is applied.

Contact w
ith

racew
ay

Characteristics
Load capacity

Because of linear 
contact, rotational 
torque is higher for roller 
bearings than for ball 
bearings, but rigidity is 
also higher.

Linear contact
Contact surface is 
generally rectangular 
when a load is applied.

Because of point 
contact, where there is 
little rolling resistance, 
ball bearings are 
suitable for low torque 
and high-speed 
applications. 
They also have 
superior acoustic 
characteristics.

Load capacity is higher 
for rolling bearings. 
Cylindrical roller 
bearings equipped with 
a lip can bear slight axial 
loads. Combining 
tapered roller bearings 
in pairs enables the 
bearings to bear an axial 
load in both directions.

Load capacity is lower 
for ball bearings, but 
radial bearings are 
capable of bearing 
loads in both the radial 
and axial direction.

Deep groove ball bearing

Fig. 1.3  Contact angle

Fig. 1.4  Types of load

Contact angle

Contact angle

(c) Moment load(a) Radial load
　Fr

(b) Axial load
　Fa Table 1.2  Configuration of sealed ball bearings

Shielded type Sealed typeType
and

code
Non-contact

type ZZ
Non-contact

type LLB
Low torque

type LLH
Contact
type LLU

Structure

1.3.2  Ball bearings and roller bearings
Table 1.1 gives a comparison of ball bearings 
and roller bearings.

1.3.3  Contact angle and bearing type
A contact angle is an angle made by a line that 
connects the contact point of the inner ring, 
rolling element, and outer ring in the radial 
direction when a load is applied on the bearing 
(Fig. 1.3).

Bearings with a contact angle of 45° or less 
have a much greater radial load capacity and are 
classed as radial bearings; whereas bearings 
which have a contact angle over 45° have a 
greater axial load capacity and are classed 
as thrust bearings. There are also bearings 
classed as complex bearings which combine the 
loading characteristics of both radial and thrust 
bearings.

1.3.4  Load acting on bearing
Types of loads applied on rolling bearings are 
given in Fig. 1.4. A moment load is caused by an 
unbalanced load and misalignment.

1.3.5  Standard bearings and special bearings
The boundary dimensions and shapes of 
bearings conforming to international standards 
are interchangeable and can be obtained 
easily and economically all over the world. 
It is therefore better to design mechanical 
equipment that can use standard bearings.

However, depending on the type of 
machine they are to be used in, and the 
expected application and function, a non-
standard or specially designed bearing may 
be best. Bearings that are adapted to specific 
applications, and “unit bearings” which 
are integrated (built-in) into a machine's 
components, and other specially designed 
bearings are also available.

The features of typical standard bearings are 
as follows:

The most common type of bearing, deep groove 
ball bearings are widely used in a variety of 
fields. Deep groove ball bearings can include 
shielded bearings or sealed bearings with grease 
to make them easier to use.

Deep groove ball bearings also include 
bearings with a locating snap-ring to facilitate 
positioning when mounting the outer ring, 
expansion compensating bearings which absorb 
dimension variation of the bearing fitting surface 
due to housing temperature, and TAB bearings 
that are able to withstand contamination in the 
lubricating oil.
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Cylindrical roller bearing Tapered roller bearing

Fig. 1.5  Tapered roller bearings

E2α

Subunit dimensions

E : Outer ring (cup) nominal small-end diameter
α : Nominal contact angle

The line that unites the point of contact of the 
inner ring, ball and outer ring runs at a certain 
angle (contact angle) in the radial direction.

Angular contact ball bearings are generally 
designed with three contact angles. (Refer to 
Table 1.3)

Angular contact ball bearings can support an 
axial load, but cannot be used by themselves 
because of the contact angle. They must instead 
be used in pairs or in combination. (Refer to 
Table 1.5)

Angular contact ball bearings include double 
row angular contact ball bearings for which the 
inner and outer rings are combined as a single 
unit. (Refer to Table 1.4) The contact angle of 
double row angular contact ball bearings is 25°.

There are also four-point contact bearings 
that can support an axial load in both directions 
by themselves. These bearings however require 
caution because problems such as excessive 
temperature rise and wear could occur 
depending on the load conditions.

Table 1.3  Contact angle and symbol

Contact angle

Contact angle
Contact angle

symbol

15°

C

30°

A

40°

B

Contact angle and contact angle symbol

Note: 1. Contact angle symbol has been abbreviated as “A”.

1)

Table 1.6  Types of cylindrical roller bearings

Type NUP

Type NF

Type NJ

Type N

Type NU

Type NH

Type
code

Type NU
Type N

Type NUP
Type NH
 (NJ HJ)

Type NJ
Type NF

D
esign

Table 1.4  �Configuration of double row angular 
contact ball bearings

Type
and

code
Open type Shielded

type ZZ
Contact

sealed type
LLD

Non-contact
sealed type

LLM

Structure

r r

Type
and

symbol
Back-to-back

arrangement DB
Tandem

arrangement DT
Face-to-face

duplex DF

Structure

r: Distance between load centers

Table 1.5  �Combinations of duplex angular 
contact ball bearings

Cylindrical roller bearings use rollers for rolling 
elements, and therefore have a high load 
capacity. The rollers are guided by the ribs of the 
inner or outer ring. The inner and outer rings can 
be separated to facilitate assembly, and both 
can be fit with a shaft or housing tightly. If there 
are no ribs, either the inner or the outer ring can 
move freely in the axial direction. Cylindrical 
roller bearings are therefore ideal to be used as 
so-called “free side bearings” that absorb shaft 
expansion. In the case where there are ribs, the 
bearing can bear a slight axial load between the 
end of the rollers and the ribs. Cylindrical roller 
bearings include the HT type which modifies 
the shape of the roller end face and ribs for 
increasing axial load capacity, and the EA type 
and E type with a special internal design for 
enhancing radial load capacity. The EA type is 
standardized for small-diameter sizes.

Table 1.6 shows the basic shapes.

In addition to these, there are cylindrical roller 
bearings with multiple rows of rollers and the SL 
type of full complement roller bearings without 
a cage.

Tapered roller bearings are designed so the 
inner/outer ring raceway and apex of the tapered 
rollers intersect at one point on the bearing 
centerline. By receiving a combined load from 
the inner and outer ring, the rollers are pushed 
against the inner ring rib and are guided by the 
rib.

Induced force is produced in the axial 
direction when a radial load is applied, so it must 
be handled with a pair of bearings. The inner 
ring with rollers and outer ring come apart, thus 
facilitating mounting with clearance or preload. 
Assembled clearance is however hard to 
manage and requires special attention. Tapered 
roller bearings are capable of supporting large 
loads in both the axial and radial directions.

NTN also has a line of case hardened steel 
bearings designed for longer life (ETA-, etc.). 
NTN tapered roller bearings also include 
bearings with two and four rows of tapered 
rollers for extra-heavy loads.

Angular contact ball bearing
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Table 1.9  Main types of needle roller bearings
Type Needle roller bearing with cage

Solid type needle roller bearings

Drawn cup needle roller bearings

Cam follower Roller follower

Structure

Fig. 1.6  Bearing unit with grease fitting

Grease fitting
Housing

Spherical outer ring

Slinger
Special rubber seal

Setscrew with ball

Ball

Thrust bearing Needle roller bearing Bearing unit

Table 1.8  Types of thrust bearings

GS/WS type raceway washer

AS type raceway washer

AXK type

Allowable 
angle

Type Single direction thrust ball
bearing

Needle roller thrust
bearings

Thrust cylindrical roller
bearing

Thrust self-aligning roller
bearing

Structure

There are many types of thrust bearings that 
differ according to the shape of the rolling 
element and application.

Allowable rotational speed is generally 
low and special attention must be paid to 
lubrication.

In addition to the types shown in Table 1.8 
below, there are various other types of thrust 
bearings for special applications.

Needle roller bearings use needle rollers as 
rolling elements. The needle rollers are a 
maximum of 6 mm in diameter and are 3 to 10 
times as long as they are in diameter (JIS B1506 
rolling bearings roller). Because the bearings 
use needle rollers as rolling elements, the 
cross-section is thin, but they have a high load 
capacity for their size. Due to the large number 
of rolling elements, bearings have high rigidity 
and are ideally suited to oscillating motion.

There are various types of needle roller 
bearings, and just a few of the most 
representative types are covered here. For 
details, see the catalog “Needle roller bearings 
(CAT. No. 2300/E).”

A unit comprised of a ball bearing inserted into 
various types of housings. The housing can be 
bolted onto machinery and the inner ring can be 
easily mounted on the shaft with a set screw.

This means the bearing unit can support 
rotating equipment without a special design to 
allow for mounting. A variety of standardized 
housing shapes are available, including pillow 
block and flange types. The outer diameter 
of the bearing is spherical just like the inner 
diameter of the housing, so it is capable of 
aligning itself on the shaft.

For lubrication, grease is filled inside the 
bearing, and foreign particles are prevented 
from entering with a shaft riding seal and slinger 
shield.

For details, see the catalog “Bearing unit 
(CAT. No. 2400/E).”

Spherical roller bearing

Table 1.7  Types of spherical roller bearings

Type C typeB type
ULTAGE

EA type EM type
213 type

Structure

Equipped with an outer ring with a spherical 
raceway surface and an inner ring which holds 
two rows of barrel-shaped rolling elements, 
NTN spherical roller bearings are able to adjust 
center alignment to handle inclination of the 
axle or shaft.

There are a variety of spherical roller bearing 
types that differ according to their internal 
design.

In addition to cylindrical bore inner rings, 
spherical roller bearings can be produced with 
a tapered bore inner ring. The tapered bore 
bearing can easily be mounted on a shaft by 
means of an adapter or withdrawal sleeve. 
The bearing is capable of supporting heavy 
loads, and is therefore often used for industrial 
machinery. When a heavy axial load is applied 
to the bearing, the load on rollers of one row is 
not applied, and can cause problems. Attention 
must therefore be paid to operating conditions.
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Selection of bearing type and configuration

Allowable
misalignment

Self-aligning
ball bearing

Allowable
misalignment

Self-aligning
roller bearing

(1) Dimensional limitations
There is a wide range of standardized bearing 
types and dimensions. Typically, for bearing used 
in machines, it is necessary to select the optimal 
bearing type and dimension that fits the space 
allowed in the machine.
(2) Bearing load
There can be various directions, characteristics, 
and magnitudes of loading that act on bearings.
However, in determining the appropriate bearing 
type, it is also necessary to consider whether 
the acting load is a radial load only or combined 
radial and axial load. In addition, it is necessary 
to determine what bearing type and size is 
appropriate based on the basic load rating, 
specified in the bearing dimension table, while
considering the magnitude of the load being 
applied.
(3) Rotational speed
The allowable speed of a bearing will differ 
depending upon bearing type, size, tolerances, 
cage type, load, lubricating conditions, and 
cooling conditions.

The allowable speeds listed in the bearing 
tables for grease and oil lubrication are for 
normal tolerance NTN bearings. In general, 
deep groove ball bearings, angular contact ball 
bearings, and cylindrical roller bearings are most 
suitable for high speed applications.
(4) Bearing tolerances
The dimensional accuracy and operating 
tolerances of bearings are regulated by ISO and 
JIS standards.

For equipment requiring high tolerance shaft 
runout or high speed operation, bearings with 
Class 5 tolerance or higher are recommended.

Deep groove ball bearings, angular contact 
ball bearings, and cylindrical roller bearings are 
recommended for high rotational tolerances.
(5) Rigidity
Elastic deformation occurs along the contact 
surfaces of a bearing’s rolling elements and 
raceway surfaces under loading. With certain 
types of equipment it is necessary to reduce this 
deformation as much as possible. In general, 
roller bearings exhibit less elastic deformation Fig. 2.1

2.1  Bearing selection flow chart

than ball bearings. Furthermore, in some cases, 
bearings are given a load in advance (preloaded) 
to increase their rigidity. This procedure is 
commonly applied to deep groove ball bearings, 
angular contact ball bearings, and tapered roller 
bearings.
(6) Misalignment of inner and outer rings
Shaft flexure, variations in shaft or housing 
accuracy, and fitting errors result in a certain 
degree of misalignment between the bearing’s 
inner and outer rings. In situations where the 
degree of misalignment is liable to be relatively 
large, self-aligning ball bearings, spherical roller 
bearings, bearing units and other bearings with 
aligning properties are advisable.(Refer to Fig. 2.1)
(7) Noise and torque levels
Rolling bearings are manufactured and processed 
according to high precision standards, and 
therefore generally produce only slight amounts 
of noise and torque. For applications requiring 
particularly low-noise or low-torque operation, 
deep groove ball bearings and cylindrical roller 
bearings are most appropriate.

(8) Installation and disassembly
Some applications require frequent disassembly 
and reassembly to enable periodic inspections 
and repairs. For such applications, bearings with 
separable inner/outer rings, such as cylindrical 
roller bearings, needle roller bearings, and 
tapered roller bearings are most appropriate. 
Incorporation of adapter sleeves simplifies the 
installation and disassembly of self-aligning 
ball bearings and spherical roller bearings with 
tapered bores.

2.  Bearing selection

An example of the procedure for selecting bearings is shown in the following flow chart. When special 
consideration is necessary, consult with NTN Engineering.

NTN provides rolling bearings (hereinafter referred to as bearings) of various types and dimensions. 
When selecting the correct bearing for your application, it is important to consider several factors, and 
analyze using various means.

●Material and shape of 
shaft and housing
(refer to page insert···A-146)

●Bearing Fits
(refer to page insert···A-75)

●Temperature differential 
between inner/outer 
rings
(refer to page insert···A-92)

●Allowable misalignment 
of inner/outer rings
(refer to page insert···A-149)

●Load (magnitude, nature)
(refer to page insert···A-34)

●Amount of preload
(refer to page insert···A-100)

●Rotational speed
(refer to page insert···A-106)

●Rotational speed
(refer to page insert···A-106)

●Noise level 
●Vibration and shock load
●Momentary load
●Lubrication type and 

method
(refer to page insert···A-111)

●Operating temperature
(refer to page insert···A-164)

●Rotational speed
(refer to page insert···A-106)

●Lubrication type and 
method
(refer to page insert···A-111)

●Sealing method
(refer to page insert···A-124)

●Maintenance and 
inspection
(refer to page insert···A-164)

●Operating 
environment
　(high/low 

temperature, 
vacuum, 
pharmaceutical, etc.)

●Requirement for high 
reliability

●Installation-related 
dimensions
(refer to page insert···A-148)

●Installation and 
disassembly procedures
(refer to page insert···A-152)

●Shaft runout tolerances
(refer to page insert···A-54)

●Rotational speed
(refer to page insert···A-106)

●Torque fluctuation

●Design life of components to 
house bearings

(refer to page insert···A-27)
●Dynamic/static equivalent 

load conditions
(refer to page insert···A-41)

●Safety factor
(refer to page insert···A-31)

●Allowable Speed
(refer to page insert···A-106)

●Allowable axial load
(refer to page insert···A-31)

●Allowable space
(refer to page insert···A-46)

●Dimensional limitations
(refer to page insert···A-46)

●Bearing load
　(magnitude,direction,vibration; 

presence of shock load)
(refer to page insert···A-34)

●Rotational speed
(refer to page insert···A-106)

●Bearing tolerances
(refer to page insert···A-54)

●Rigidity　　
(refer to page insert···A-101)

●Allowable misalignment of 
inner/outer rings

(refer to page insert···A-149)
●Friction torque

(refer to page insert···A-110)
●Bearing arrangement
　(fixed side, floating side)

(refer to page insert···A-17)
●Installation and disassembly 

requirements
(refer to page insert···A-150)

●Bearing availability and cost

●Function and construction of 
components to house 
bearings

●Bearing mounting location

●Bearing load 
　(direction and magnitude)

●Rotational speed

●Vibration and shock load

●Bearing temperature
　(Ambient temperature/ 

temperature rise)

●Operating environment
　(potential for corrosion, 

degree of contamination, 
extent of lubrication)

Confirm operating
conditions and
operating environment

Select bearing
type and
configuration 

Select bearing
dimensions

Select bearing
tolerances

Select bearing’s
internal 
clearance

Select cage type 
and material

Select lubricant, 
lubrication method, 
sealing method

Select any 
special bearing 
specifications

Confirm handling 
procedures

Procedure
Confirm

ation item
s
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Table 2.1  Main types of rolling bearings and performance comparison
Bearing type Deep 

groove ball 
bearings

Angular 
contact ball 

bearings

Double row 
angular 

contact ball 
bearings

Duplex 
angular 

contact ball 
bearings

Self-aligning 
ball 

bearings

Cylindrical 
roller 

bearings

Singleflange 
cylindrical 

roller 
bearings

Doubleflange 
cylindrical 

roller 
bearings

Double row 
cylindrical 

roller 
bearings

Needle 
roller 

bearings

Tapered 
roller 

bearings

Double-row, 
4-row 

tapered 
roller 

bearings

Spherical 
roller 

bearings

Thrust ball 
bearings

Thrust 
cylindrical 

roller 
bearings

Thrust 
spherical 

roller 
bearings Referen

ce page

Characteristics

High speed rotation
Accuracy under high speed

Low noise/vibration
Low friction torque

High rigidity
Vibration/shock resistance

Allowable misalignment for 
inner/outer rings

Stationary in axial direction
Movable in axial direction

Separable of inner and 
outer rings

Tapered bore inner ring

Remarks

Reference page

1)

1)

1)

1)

1)

1)

1)

2)

3)

4)

5)

☆☆☆☆

☆☆☆

☆☆☆☆

☆☆☆☆

☆

◎

○

☆☆☆☆

☆☆☆

☆☆☆

☆☆☆

○

☆☆

☆☆

☆☆

☆

◎

○

☆☆☆

☆☆☆

☆

☆☆

☆☆

◎

○

☆☆

☆

×

☆☆☆

◎

○

○

☆☆☆☆

☆☆☆

☆

☆

☆☆

☆☆

☆

◎

○

○

☆☆☆

☆☆

☆

☆☆

☆☆

○

○

☆☆☆

☆

☆

☆☆

☆☆

◎

○

☆☆☆

☆☆☆

☆

☆☆☆

☆☆

◎

○

○

☆☆☆

☆

☆☆

☆☆

◎

○

B-17 B-57 B-59 B-57 B-79 B-93 B-93 B-93 B-94 E-2

☆☆☆

☆☆☆

☆☆

☆☆

☆

○

○

B-127

☆☆

☆

☆☆☆☆

☆☆☆

◎

○

○

☆☆

☆☆☆

☆☆☆

☆☆☆

◎

○

○

B-211B-128
C-36

☆

☆

☆

○

○

○

B-253

☆

☆☆☆

☆☆☆

×

○

○

E-2

☆

☆☆☆

☆☆☆

☆☆☆

○

○

B-254

A-106

A-54

̶

A-110

̶

A-34

A-149

A-17

A-17

̶

A-147

̶

1) ☆☆☆☆：Particularly excellent
　 ☆☆☆：Excellent
　 ☆☆：Highly possible
　 ☆：Possible
　 ×：Poor

2) ◎indicates dual direction.   
○indicates single direction axial 
movement only.

3) ◎indicates movement in the 
axial direction is possible for the 
raceway surface; ○indicates 
movement in the axial direction 
is possible for the fitting surface 
of the outer ring or inner ring.

4) ○indicates both inner ring and 
outer ring are separable.

5) ○indicates inner ring with 
tapered bore is possible.

Bearing type

Characteristics

Load capacity

Duplex
arrangement
required

For DB and DF 
arrangement
For DB 
arrangement

Duplex
arrangement
required

Including
thrust needle
roller bearings

NU, 
N type

NJ, 
NF type

NUP, NP, 
NH type

NNU,
NN type

NA type

High speed rotation 1)

Accuracy under high speed 1)

Low noise/vibration 1)

Low friction torque 1)

High rigidity 1)

Vibration/shock resistance 1)

Allowable misalignment for 
inner/outer rings 1)

Stationary in axial direction 2)

Movable in axial direction 3)

Separable of inner and 
outer rings 4)

Tapered bore inner ring 5)

Remarks

Reference page

Axial load

Radial load

Combined load

☆☆

☆☆

Both directions

☆☆

☆☆

☆☆☆

One direction

☆☆☆

☆☆☆☆

×

×

☆☆☆

☆

Both directions

☆☆

☆☆☆

×

×

☆☆

☆

Both directions

☆

☆☆☆

☆☆☆

Both directions

☆☆☆

☆☆☆

☆☆☆

Both directions

☆☆☆

☆☆☆

×

×

☆☆☆

☆

One direction

☆☆

×

☆☆☆☆

One direction

×

×

☆☆☆

One direction

×

☆

☆☆☆☆

One direction

×

☆☆☆☆

☆☆

Both directions

☆☆☆

☆☆☆

☆☆☆☆

One direction

☆☆☆

☆☆☆☆

☆☆☆☆

Both directions

☆☆☆☆

Load capacity

Axial load

Radial load

Combined load

Bearing type Deep 
groove ball 

bearings

Angular 
contact ball 

bearings

Double row 
angular 

contact ball 
bearings

Duplex 
angular 

contact ball 
bearings

Self-aligning 
ball 

bearings

Cylindrical 
roller 

bearings

Singleflange 
cylindrical 

roller 
bearings

Doubleflange 
cylindrical 

roller 
bearings

Double row 
cylindrical 

roller 
bearings

Needle 
roller 

bearings

Tapered 
roller 

bearings

Double-row, 
4-row 

tapered 
roller 

bearings

Spherical 
roller 

bearings

Thrust ball 
bearings

Thrust 
cylindrical 

roller 
bearings

Thrust 
spherical 

roller 
bearings Referen

ce page

Characteristics

High speed rotation
Accuracy under high speed

Low noise/vibration
Low friction torque

High rigidity
Vibration/shock resistance

Allowable misalignment for 
inner/outer rings

Stationary in axial direction
Movable in axial direction

Separable of inner and 
outer rings

Tapered bore inner ring

Remarks

Reference page

1)

1)

1)

1)

1)

1)

1)

2)

3)

4)

5)

☆☆☆☆

☆☆☆

☆☆☆☆

☆☆☆☆

☆

◎

○

☆☆☆☆

☆☆☆

☆☆☆

☆☆☆

○

☆☆

☆☆

☆☆

☆

◎

○

☆☆☆

☆☆☆

☆

☆☆

☆☆

◎

○

☆☆

☆

×

☆☆☆

◎

○

○

☆☆☆☆

☆☆☆

☆

☆

☆☆

☆☆

☆

◎

○

○

☆☆☆

☆☆

☆

☆☆

☆☆

○

○

☆☆☆

☆

☆

☆☆

☆☆

◎

○

☆☆☆

☆☆☆

☆

☆☆☆

☆☆

◎

○

○

☆☆☆

☆

☆☆

☆☆

◎

○

B-17 B-57 B-59 B-57 B-79 B-93 B-93 B-93 B-94 E-2

☆☆☆

☆☆☆

☆☆

☆☆

☆

○

○

B-127

☆☆

☆

☆☆☆☆

☆☆☆

◎

○

○

☆☆

☆☆☆

☆☆☆

☆☆☆

◎

○

○

B-211B-128
C-36

☆

☆

☆

○

○

○

B-253

☆

☆☆☆

☆☆☆

×

○

○

E-2

☆

☆☆☆

☆☆☆

☆☆☆

○

○

B-254

A-106

A-54

̶

A-110

̶

A-34

A-149

A-17

A-17

̶

A-147

̶

1) ☆☆☆☆：Particularly excellent
　 ☆☆☆：Excellent
　 ☆☆：Highly possible
　 ☆：Possible
　 ×：Poor

2) ◎indicates dual direction.   
○indicates single direction axial 
movement only.

3) ◎indicates movement in the 
axial direction is possible for the 
raceway surface; ○indicates 
movement in the axial direction 
is possible for the fitting surface 
of the outer ring or inner ring.

4) ○indicates both inner ring and 
outer ring are separable.

5) ○indicates inner ring with 
tapered bore is possible.

Bearing type

Characteristics

Load capacity

Duplex
arrangement
required

For DB and DF 
arrangement
For DB 
arrangement

Duplex
arrangement
required

Including
thrust needle
roller bearings

NU, 
N type

NJ, 
NF type

NUP, NP, 
NH type

NNU,
NN type

NA type

High speed rotation 1)

Accuracy under high speed 1)

Low noise/vibration 1)

Low friction torque 1)

High rigidity 1)

Vibration/shock resistance 1)

Allowable misalignment for 
inner/outer rings 1)

Stationary in axial direction 2)

Movable in axial direction 3)

Separable of inner and 
outer rings 4)

Tapered bore inner ring 5)

Remarks

Reference page

Axial load

Radial load

Combined load

☆☆

☆☆

Both directions

☆☆

☆☆

☆☆☆

One direction

☆☆☆

☆☆☆☆

×

×

☆☆☆

☆

Both directions

☆☆

☆☆☆

×

×

☆☆

☆

Both directions

☆

☆☆☆

☆☆☆

Both directions

☆☆☆

☆☆☆

☆☆☆

Both directions

☆☆☆

☆☆☆

×

×

☆☆☆

☆

One direction

☆☆

×

☆☆☆☆

One direction

×

×

☆☆☆

One direction

×

☆

☆☆☆☆

One direction

×

☆☆☆☆

☆☆

Both directions

☆☆☆

☆☆☆

☆☆☆☆

One direction

☆☆☆

☆☆☆☆

☆☆☆☆

Both directions

☆☆☆☆

Load capacity

Axial load

Radial load

Combined load

2.2  Type and characteristics

Table 2.1  shows the main types and characteristics of rolling bearings.

2.3  Selection of bearing arrangement

In general, a shaft is supported by two bearings. 
A bearing that positions and fixes the shaft 
in the axial direction is called the “fixed side 
bearing” and a bearing that allows the axial 
movement is called the “floating side bearing.” 
This allows expansion and contraction of the 
shaft due to temperature variation and absorbs 
errors in the bearing mounting clearance. Fixing 
two bearings without providing a floating side 
bearing applies an excessive load on bearings 
because of the expansion and contraction or the 
error, damaging the bearings at an early stage.

The fixed side bearing is able to support 
radial and axial loads. A bearing that can fix axial 
movement in both directions should therefore 
be selected. A floating side bearing that 
allows movement in the axial direction while 

supporting a radial load is desirable. Movement 
in the axial direction occurs on the raceway 
surface for bearings with separable inner and 
outer rings such as cylindrical roller bearings, 
and occurs on the fitting surface for those 
which are not separable, such as deep groove 
ball bearings.

When shaft expansion and contraction due to 
temperature fluctuations is slight, the same type 
of bearing may be used for both the fixed-side 
and floating-side bearing.

Table 2.2 (1) shows typical bearing 
arrangements where the bearing type differs 
on the fixed side and floating side.Table 2.2 (2) 
shows some common bearing arrangements 
where no distinction is made between the fixed 
side and floating side. Vertical shaft bearing 
arrangements are shown in Table 2.2 (3).
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Fixed side Floating side
Arrangement

Remarks Application
(Reference)

1. General arrangement for small machinery.
2. For radial loads, but will also accept axial loads in some degree.

1. Suitable when mounting error and shaft deflection are minimal or 
used for high rotational speed application.

2. Even with expansion and contraction of shaft, the floating side 
moves smoothly.

1. Relatively heavy radial loading and dual direction of axial loading 
possible.

2. In place of duplex angular contact ball bearings, double-row 
angular contact ball bearings are also used.

1. Heavy loading capable.
2. Shafting rigidity increased by preloading the two back-to-back 

fixed bearings.
3. Requires high precision shafts and housings, and minimal fitting 

errors.

1. Allows for shaft deflection and fitting errors.
2. By using an adapter on long shafts without screws or shoulders, 

bearing mounting and dismounting can be facilitated.
3. Self-aligning ball bearings are used for positioning in the axial 

direction, and not suitable for applications requiring support of 
axial load.

1. Widely used in general industrial machinery with heavy and shock 
load demands.

2. Allows for shaft deflection and fitting errors in some degree.
3. Accepts radial loads as well as dual direction of axial loads in some 

degree.

1. Accepts radial loads as well as dual direction axial loads in some 
degree.

2. Suitable if an inner and outer ring tight fit is required.

1. Capable of handling large radial and axial loads at high rotational 
speeds.

2. Maintains clearance between the bearing’s outer diameter and 
housing inner diameter to prevent deep groove ball bearings from 
receiving radial loads.

Small pumps, 
auto-mobile 
transmissions, etc.

Medium-sized 
electric motors, 
ventilators, etc.

Worm gears,
reducers,
compressors

Industrial 
machinery,
large reducers

Conveyors

Industrial 
machinery,
large reducers

Industrial 
machinery,
large reducers

Diesel locomotives,
carriage axles

Table 2.2 (1)  Bearing arrangement (distinction between fixed and floating-side)

Arrangement

Arrangement

Remarks

Remarks

Application
(Reference)

Application
(Reference)

1. General arrangement for use in small machines.
2. Preload is sometimes applied by placing a spring on the outer 

ring side surface or inserting an adjusted shim.
(can be floating-side bearings.)

1. Back-to-back arrangement is preferable to face to face 
arrangement when moment load applied.

2. Able to support axial and radial loads; suitable for high-speed 
rotation.

3. Rigidity of shaft can be enhanced by providing preload.

1. Withstands heavy and shock loads. Wide range application.
2. Shaft rigidity can be enhanced by providing preload, but make 

sure preload is not excessive.
3. Back-to-back arrangement for moment loads, and face-to-face 

arrangement to alleviate fitting errors.
4. With face-to-face arrangement, inner ring tight fit is facilitated.

1. Capable of supporting heavy loads and impact loads.
2. Suitable if an inner and outer ring tight fit is required.
3. Care must be taken so axial clearance does not become too 

small during operation.

1. When a fixing bearing is a duplex angular contact ball bearing, 
the floating bearing should be a cylindrical roller bearing.

1. Most suitable arrangement for very heavy axial loads.
2. Shaft deflection and mounting error can be absorbed by 

matching the center of the spherical surface with the center of 
spherical roller thrust bearings.

Vertically 
mounted electric 
motors, etc.

Crane center 
shafts, etc.

Small electric 
motors,
small reduction 
gears, etc.

Machine tool 
spindles, etc.

Construction 
equipment,
mining equipment 
sheaves, agitators, 
etc.

Reduction gears, 
front and rear axle 
of automobiles, 
etc.

Back-to-back arrangement

Face-to-face arrangement

Table 2.2 (2)  Bearing arrangement (no distinction between fixed and floating-side)

Table 2.2 (3)  Bearing arrangement (Vertical shaft)
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3.  Load rating and life

3.1  Bearing life

Even in bearings operating under normal 
conditions, the surfaces of the raceway and 
rolling elements are constantly being subjected 
to repeated compressive stresses which causes 
flaking of these surfaces to occur. This flaking is 
due to material fatigue and will eventually cause 
bearings to fail.

The effective life of a bearing is usually defined 
in terms of the total number of revolutions a 
bearing can undergo before flaking of either the 
raceway surface or the rolling element surfaces 
occurs.

Other causes of bearing failure are often 
attributed to problems such as seizing, 
abrasions, cracking, chipping, scuffing, rust, etc. 
However, these so called “causes” of bearing 
failure are usually themselves caused by 
improper installation, insufficient or improper 
lubrication, faulty sealing or improper bearing 
selection.

Since the above mentioned “causes” of 
bearing failure can be avoided by taking proper 
precautions, and are not simply caused by 
material fatigue, they are considered separately 
from the flaking aspect.

3.2  �Basic rating life and basic dynamic load 
rating

A group of seemingly identical bearings when 
subjected to identical loads and operating 
conditions will exhibit a wide diversity in their 
durability. This “life” disparity can be accounted 
for by the difference in the fatigue of the bearing 
material itself.

This disparity is considered statistically when 
calculating bearing life, and the basic rating life 
is defined as follows.

The basic rating life is based on a 90% 
statistical model which is expressed as the 
total number of revolutions 90% of the 
bearings in an identical group of bearings 

subjected to identical operating conditions will 
attain or surpass before flaking due to material 
fatigue. For bearings operating at fixed 
constant speeds, the basic rating life (90% 
reliability) is expressed in the total number of 
hours of operation. Basic dynamic load rating 
expresses a rolling bearing’s capacity to support 
a dynamic load.

The basic dynamic load rating is the load 
which a bearing can theoretically endure for 
a basic rating life of one million revolutions. 
This is expressed as pure radial load for radial 
bearings and pure axial load for thrust bearings. 
These are referred to as “basic dynamic radial 
load rating (Cr)” and “basic dynamic axial load 
rating (Ca).”

The basic dynamic load ratings given in the 
bearing tables of this catalog are for bearings 
constructed of NTN high quality bearing 
materials and of good manufacturing quality.

The relationship between the basic rating life, 
the basic dynamic load rating and the dynamic 
equivalent load is shown in formulas (3.1) and 
(3.2).

Where:
　L10 	: Basic rating life 106 revolutions
　C 	 : Basic dynamic load rating N
　	    Radial bearing Cr
　	    Thrust bearing Ca
　P 	 : Dynamic equivalent load N1)

　	    Radial bearing Pr
　	    Thrust bearing Pa

1) For more details, please refer to the section “4. Bearing 
load calculation.”

The relationship between rotational speed n 
and speed factor fn as well as the relationship 
between life factor fh and basic rating life L10h 
are shown in Table 3.1 and Fig. 3.1.

For ball bearings   : L10 ＝（  C ）
3………（3.1）

                                                 P

For roller bearings: L10 ＝（  C ）
10/3 ……（3.2）

                                                 P

Table 3.1  Bearing basic rating life, life factor, and speed factor

Division Ball bearing Roller bearing

Basic rating life
L10h  h

Life factor
fh

Speed factor
fn

60n

106

（　  ）P
C

（    　  ）33.3

f n
P
C f n

P
C

＝500 fh3

1/3

3

60n

106

（　  ）P
C

＝500 fh10/3
10/3

n （    　  ）33.3 3/10

n

40 000

4.6

60 000

80 000
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Fig. 3.1  Bearing life rating scale
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Bearings made of high carbon chrome 
bearing steel, conventionally heat treated, may 
experience dimensional changes during operation 
if used at high temperatures for extended periods 
of time. Temperature stabilization treatment 
(TS treatment) can be used to provide increased 
dimensional stability of bearing materials at 
high operational temperatures. However, the 
dimensional stabilization treatment results in a 
lower overall hardness of heat treated bearing 
materials; therefore, the life is adjusted by 
multiplying by life adjustment factor for special 
bearing properties a2 given in Table 3.3.

For further clarification please consult with 
NTN Engineering.

Code Max. operating
temperature °C

Life adjustment factor for
special bearing properties a2

TS2
TS3
TS4

160
200
250

1.00
0.73
0.48

Table 3.3  �Treatment for dimensional 
stabilization

Reliability % Ln
Life adjustment factor

for reliability a1

90
95
96
97
98
99
99.2
99.4
99.6
99.8
99.9
99.92
99.94
99.95

L10

L5

L4

L3

L2

L1

L0.8

L0.6

L0.4

L0.2

L0.1

L0.08

L0.06

L0.05

1.00
0.64
0.55
0.47
0.37
0.25
0.22
0.19
0.16
0.12
0.093
0.087
0.080
0.077

Table 3.2  �Life adjustment factor for 
reliability a1

When several bearings are incorporated in 
machines or equipment as complete units, all 
the bearings in the unit are considered as a 
whole when computing bearing system life (see 
formula 3.3).

Where:
L	 : Total basic rating life of entire unit, h

L1, L2…Ln	 : �Basic rating life of individual 
bearings 1, 2, …n, h

e	: e = 10/9 .......... For ball bearings
	 e = 9/8 ............. For roller bearings

When the load conditions vary at regular 
intervals, the life can be given by formula (3.4).

Where:
　Lm 	: Total life of bearing, h
　φj 	: �Frequency of individual load conditions 

(Σφj = 1)
　L j 	 : Life under individual conditions, h
If dynamic equivalent load P and rotational 

speed n are operating conditions of the bearing, 
basic rated dynamic load C that satisfies 
required life of the bearing is determined using 
Table 3.1 and formula (3.5). Bearings that 
satisfy the required C can be selected from 
the bearing dimensions table provided in the 
catalog.

3.3  Adjusted rating life

The basic bearing rating life can be calculated 
through the formulas mentioned earlier in 
Section 3.2. However, in some applications 
bearing reliability higher than 90% may be 

                                    1
　　L＝

（
1 ＋ 1 ＋ … 1

）
1/e   

………（3.3）

                   L1e       L2e           Lne

                φ1      φ2                φj
　Lm＝（——＋——＋…… ——）

–1
………（3.4）                 L1      L2               L j

                 fh
　C＝ P ——  ……………………………（3.5）
                 fn

required. In addition, bearing life may be 
enhanced by the use of specialty bearing 
materials or manufacturing processes. Bearing 
life is also sometimes affected by operating 
conditions such as lubrication, temperature and 
rotational speed.

Basic rating life adjusted to compensate 
for reliability, special bearing materials 
and enhancements, and specific operation 
conditions is called “adjusted rating life,” and is 
determined using formula (3.6).

　Lna ＝ a1・a2・a3・L10 ……………（3.6）
Where:
　Lna 	: �Adjusted rating life in millions of 

revolutions (106)
　a1 	 : Life adjustment factor for reliability
　a2 	 : �Life adjustment factor for special 

bearing properties
　a3 	 : �Life adjustment factor for operating 

conditions

3.3.1  Life adjustment factor for reliability a1
The value of life adjustment factor for reliability 
a1 is provided in Table 3.2 for reliability of 90% 
or greater.

3.3.2  �Life adjustment factor for special 
bearing properties a2

Bearing characteristics concerning life vary 
according to bearing material, quality of material 
and if using a special manufacturing process. In 
this case, life is adjusted using life adjustment 
factor for special bearing properties a2.

The basic dynamic load ratings listed in the 
catalog are based on NTN’s standard material 
and the adjustment factor used is a2 = 1. 
However, an adjustment factor of a2 other than 1 
may be used for bearings with specially enhanced 
materials and manufacturing methods. 
[NOTE: a2 < 1 may occur for temperature 
stabilization] 

a2 > 1 may be used for bearings with specially 
improved materials and manufacturing methods.

Please consult NTN Engineering for life 
adjustment factor for special bearing properties 
(a2) when using dimensional stabilization 
treatment combined with any specialty bearing 
material.

3.3.3  �Life adjustment factor for operating 
conditions a3

Life adjustment factor for operating conditions 
a3 is used to compensate for when lubrication 
condition worsens due to a rise in temperature 
or rotational speed, lubricant deteriorates or it 
becomes contaminated with foreign matter.

Generally speaking, when lubricating 
conditions are satisfactory, the a3 factor has a 
value of 1.0; and when lubricating conditions are 
exceptionally favorable, and all other operating 
conditions are normal, a3 can have a value 
greater than 1.0. The factor a3 may be less than 
1.0 due to the following cases:
● �Dynamic viscosity of lubrication is too low for 

bearing operating temperature 
(13 mm2/s or less for ball bearings, 20 mm2/s 
or less for roller bearings as a standard)

● �Rotational speed is particularly low (when 
the product of pitch diameter Dpw mm and 
rotational speed n min–1 is Dpw ・ n < 10 000)

● �Lubricant contaminated with foreign matter 
or moisture

If using a special operating condition, consult 
with NTN Engineering.

The operating life may be also shortened by 
misalignment and operating clearance but these 
operating conditions are not accounted for by 
the a3 factor. (See sections “3.7 Misalignment 
angle (installation error) and life” and “3.8 
Clearance and life.”)

Even if a2 > 1 is used for specialty bearings 
made of enhanced materials or produced by 
special manufacturing methods, a2 x a3 < 1 is 
used if lubricating conditions are not favorable.

When an excessively heavy load is applied, 
harmful plastic distortion may result at the 
contact surfaces between the rolling elements 
and raceways. The formulae for determining 
basic rating life (3.1, 3.2, and 3.6) do not apply if 
Pr exceeds either C0r (basic static load rating) or 
0.5 Cr for radial bearings, or if Pa exceeds 0.5 Ca 
for thrust bearings.
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Fig. 3.2 �Diagram for reference dynamic 
viscosity ν1

Level of contamination

1 1

0.8～0.6 0.9～0.8

0.6～0.5 0.8～0.6

0.5～0.3 0.6～0.4

0.3～0.1 0.4～0.2

0.1～0 0.1～0

0 0

Extreme cleanliness
Particle size of the order of lubricant 
film thickness; laboratory conditions

High cleanliness
Oil filtered through extremely fine filter; 
conditions typical of bearing greased for 
life and sealed 

Normal cleanliness
Oil filtered through fine filter; conditions 
typical of bearings greased for life and 
shielded 

Slight contamination
Slight contamination in lubricant

Typical contamination
Conditions typical of bearings without 
integral seals; course filtering; wear 
particles and ingress from surroundings

Severe contamination
Bearing environment  heavily 
contaminated and bearing arrangement 
with inadequate sealing

Very severe contamination

Dpw＜
100mm

Dpw≧
100mm

ec

Table 3.4  Value of contamination factor ec

ν1, mm2/s

Dpw, mm

1 000

500

200

100

50

20

10

5
3

10

2

5
10

20

50
100

200
500

1 0001 5003 000
5 000

10 000
20 000

50 00010 5

20 50 100 200 500 1 000 2 000

n,m
in

‒1

2 000

3.4  Modified rating life

3.4.1  Background
Adjusted rating life Lna of bearings is as 
shown in formula (3.6). System conditions 
corresponding to a2 and a3 are considered 
independently in that approach. However, it is 
desirable to consider the integrated system as 
a whole, resulting in adoption of ISO281:2007. 
This approach considers life modification 
factor aISO, which provides a more practical 
method to consider the influence of lubrication, 
contamination and fatigue load on bearing life. 
Based on these decisions in ISO 281, JIS B 1518 
was similarly revised in 2013.

Modified rating life Lnm using life 
modification factor aISO can be obtained by 
formula (3.7).
　Lnm ＝ a1・aISO・L10 ………………（3.7）

3.4.2  Life modification factor aISO
The life modification factor, aISO, is a function 
of lubrication, contamination, material 
characteristics, and load as shown in formula 
3.8.

               ec CuaISO＝ f（    P     
,κ）…………………… (3.8)

Where:
Cu : Fatigue load limit

The fatigue load limit is a load applied on 
bearings that results in the fatigue limit 
stress at the maximum loaded contact 
within the raceway. This depends on 
the bearing type, internal specifications, 
quality, and material strength. In ISO 
281:2007, 1.5GPa is recommended as 
contact stress corresponding to Cu for the 
bearings made of commonly used high 
quality material and  good manufacturing 
quality. The fatigue load limit values with 
respect to the NTN bearing numbers are 
specified in each specification table.

ec : Contamination factor
The presence of hard particle 
contaminants in the lubricant (oil) have 
the potential to form indentations on 
the raceway surface, resulting in surface 
initiated damage and in reduction in 
bearing life. Contamination factor ec 
considers this and depends on the level 
of contamination, bearing size, and 
lubricant viscosity (oil film thickness). As 
shown in Table 3.4, approximate values 
are determined by the bearing size (may 
be substituted by rolling element pitch 
diameter Dpw, average bearing diameter 
(d + D)/2), filtration and seal structures 
(including presence of pre-washing).

κ : Viscosity ratio
Bearings are used on the assumption that 
the rolling contact surface is separated 
by the lubricant. However, when the 
viscosity of the lubricant is low, separation 
becomes insufficient and metal to metal 
contact occurs, causing surface initiated 
damage. Viscosity ratio κ considers this 
effect and is represented by formula (3.9) 
by the ratio of dynamic viscosity ν in 
use with respect to reference dynamic 
viscosity ν1 of the lubricant.

κ = ν / ν1 ……………………… (3.9)

Reference dynamic viscosity ν1 depends 
on rotation speed n and size (Dpw), and can 
be obtained by Fig. 3.2 or formula (3.10) and 
formula (3.11).

In the case of       n＜ 1 000min–1,
ν1 = 45 000 n–0.83 Dpw–0.5 ……… (3.10)

In the case of       n≧ 1 000min–1,

ν1 = 4 500 n–0.5 Dpw–0.5 ………… (3.11)

Fig. 3.3 shows the relationship among Cu/P, 
ec, κ and, aISO of radial ball bearings. Using the 
figure has the following restrictions:
1) �For practical use, the life modification factor 

shall be limited aISO≤ 50.
2) �In the case of κ > 4, κ = 4 shall be assumed. 

The same approach does not apply in the 
case of κ < 0.1.

Diagrams for radial roller bearings, thrust ball 
bearings, and thrust roller bearing have also 
been presented (Figs. 3.4 to 3.6). The diagrams 
can be applied regardless of lubrication 
types; however, for grease lubrication, special 
additives, and special rotating behaviors, consult 
with NTN Engineering.

Fig. 3.3  �Life modification factor aISO  
(radial ball bearing)
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Table 3.5  Machine application and requisite life (reference)

Service classification
Up to 4 4 to 12 12 to 30 30 to 60 60 or more

Machine application and requisite life  L10h ×103 hours

Machines used for short 
periods or used only 
occasionally

Short period or 
intermittent use, but 
with high reliability 
requirements

Machines not in 
constant use, but used 
for long periods

Machines in constant 
use over 8 hours a day

24 hour continuous 
operation, 
non-interruptible

Household 
appliances
Electric hand tools

Medical appliances
Measuring 
instruments

Automobiles
Two-wheeled 
vehicles

Farm machinery
Office equipment

Home 
air-conditioning 
motor
Construction 
equipment
Elevators
Cranes

Small motors
Buses/trucks
General gear drives
Woodworking 
machines

Roll neck of steel 
mill
Escalators
Conveyors
Centrifuges

Crane (sheaves)

Machine spindles
Industrial motors
Crushers
Vibrating screens

Railway vehicle 
axles
Air conditioners
Large motors
Compressor 
pumps

Main gear drives
Rubber/plastic
Calender rolls
Printing machines

Locomotive axles
Traction motors
Mine hoists
Pressed flywheels

Papermaking 
machines
Propulsion 
equipment for 
marine vessels

Water supply 
equipment
Mine drain 
pumps/ventilators
Power generating 
equipment

3.4.3  Applicable bearings of modified rating life
Fatigue load limit Cu used for the calculation 
of life modification factor aISO depends on 
the bearing materials. NTN bearings that 
have undergone standard through hardening  
(immersion quenching) and is made of bearing 
steel, the fatigue load limit value with respect 
to each bearing number is specified in each 
dimension table, and aISO can be applied.

Fig. 3.5  �Life modification factor aISO  
(thrust ball bearing)

Fig. 3.6  �Life modification factor aISO  
(thrust roller bearing)
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3.5  Machine applications and requisite life

When selecting a bearing, it is essential that 
the requisite life of the bearing be established 
in relation to the operating conditions. The 
requisite life of the bearing is usually determined 
by the type of machine in which the bearing will 
be used, and duration of service and operational 

reliability requirements. A general guide to these 
requisite life criteria is shown in Table 3.5.

When determining bearing size, the fatigue 
life of the bearing is an important factor; 
however, besides bearing life, the strength and 
rigidity of the shaft and housing must also be 
taken into consideration.

Fig. 3.4  �Life modification factor aISO  
(radial roller bearing)
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Fig. 3.8  �Misalignment angle and life ratio of 
deep groove ball bearing

Fig. 3.9  �Misalignment angle and life ratio of 
cylindrical roller bearing
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Life adjustment factor for reliability a1

Diagram based on 
ISO 281:1990

Diagram based on 
ISO 281:2007 

Fig. 7  Life adjustment factor for reliability a1

3.6  �Weibull distribution and life 
adjustment factor for reliability

As described in “3.2 Basic rating life and basic 
dynamic load rating,” a group of seemingly 
identical bearings when subjected to an 
identical load and operating conditions may 
exhibit a wide variation in their durability. In 
general, this variation is known to follow the 
“Weibull distribution,” and the basic theory is 
constructed on the premise that the bearing 
operating life follows the Weibull distribution 
also regarding the life calculation formulae (3.1) 
and (3.2) and the calculation formula of the 
basic dynamic load rating C.

As an index representing the variation of 

the Weibull distribution, there is a coefficient 
called a Weibull slope. A value 10/9 for ball 
bearings and 9/8 for roller bearings are given in 
the basic life calculation theory of ISO and JIS. 
According to this, for example, for a deep groove 
ball bearing, a difference of 5 times or more is 
generated between the L10 life of 90% reliability 
and the L50 life of 50% reliability.

In some applications where a bearing is used, 
a life study with reliability exceeding 90% may 
be required, and in such a case, a life adjustment 
factor for reliability a1 is used. In the latest ISO 
(ISO 281:2007) and JIS (JIS B 1518:2013), a1 
values were updated based on measured test 
data (see Fig. 7). Table 3.2 shows the latest a1 
values after review.

3.7  �Misalignment angle (installation error) 
and life

A lack of accuracy and/or rigidity of the shaft 
or housing can cause misalignment between 
the bearing inner and outer rings similar to an 
externally applied moment load.

The bearing operating life calculation in the case 
of receiving a moment load cannot be obtained 
by the commonly used L = (Cr / Pr) P, which is 
generally used, and it is necessary to obtain it 
considering the internal design, clearance, etc. of 
each bearing.

Since the life decrease rate differs depending 
on the internal clearance, the load condition, 
and the internal design, it is necessary to 
calculate the ratio under individual conditions, 
and the rate cannot be given as a factor in 
general.

Fig. 3.8 and Fig. 3.9 show the results of 
detailed calculation of the relationship between 
the misalignment angle (installation error) and 
the life of a deep groove ball bearing and a 
cylindrical roller bearing.

See Table 14.6 in section “14. Shaft and 
housing design” for the rough standard 
of allowable misalignment and allowable 
misalignment of each bearing type.

For further clarification please consult with 
NTN Engineering.
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Table 3.6  Minimum safety factor values S0

Operating conditions Ball
bearing

Roller
bearing

Applications that require quiet rotation 2

1.5

1

3

3

1.5

Applications subjected to impact loads

Normal rotation applications

Note: 1. For spherical thrust roller bearings, min. S0 value = 4.
 2. For shell needle roller bearings, min. S0 value = 3. However, 

for premium shells (see the catalog: CAT. No. 3029/JE), 
min. S0 value = 2.

 3. When vibration and/or shock loads are present, a load 
factor based on the shock load needs to be included in the 
P0 max value.

 4. If a large axial load is applied to deep groove ball bearings 
or angular ball bearings, the contact ellipse may exceed the 
raceway surface. For more information, please contact 
NTN Engineering.

 5. When an AS type raceway washer is used in a thrust 
bearing, min. S0 value = 3.

a

α：Contact angle
 a：Contact ellipse 1/2 major diameter

α

Fig. 3.14  Contact ellipse

Fig.3.12
　0.5＜ε＜1
　90°＜ψ＜180°
　Radial preload state, 
　or large axial load

Fig.3.11
　0＜ε＜0.5　0＜ψ＜90°
　There is radial clearance

Fig.3.10
　ε＝0.5　ψ＝±90°
　Radial clearance 0
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Fig. 3.13  Bearing clearance and life ratio
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3.8  Clearance and life

It is very difficult to accurately determine what 
the clearance of a rolling bearing should be in a 
normal operating state.

When a bearing is subjected to a simple load 
and full rotation slight clearance is preferable. 
However, too large of a clearance can cause 
life deterioration and vibration. In contrast, 
a negative clearance (preload) can extend 
the operating life and prevent shaft runout. 
However, too large of a preload increases friction, 
temperature rise, lubrication degradation and 
can cause seizures in extreme cases.

As a general guideline a target of zero 
operating clearance should be acceptable.

1) Clearance and rolling element load W
(1) �In the case of bearing clearance larger 

than 0 [Fig. 3.11], load distribution ε< 0.5 
holds. The maximum rolling element load 
becomes larger than when the bearing 
clearance is zero [Fig. 3.10]. 
 
[Load factor ε and conceptual diagram]

(2) �Fig. 3.13 shows an ideal graph in which 
operating in a slightly preloaded condition 
results in maximum bearing life.

3.9  Basic static load rating

It has been found through experience that a 
permanent deformation of 0.0001 times the 
diameter of the rolling element, occurring at the 
most heavily stressed contact point between 
the raceway and the rolling elements, can be 
tolerated without any subsequent impariment of 
bearing operation.

Testing indicates the above level of permanent 
deformation corresponds to a calculated contact 
stress as shown below. The basic static load 
rating is defined as the  static applied load which 
results in such a contact stress at the center of 
the contact patch between the raceway and the 
rolling element receiving the maximum load.

Roller bearings: 4 000 MPa
Ball bearings
(excluding self-aligning ball bearings): 4 200 MPa
Self-aligning ball bearings: 4 600 MPa

Referred to as “basic static radial load rating” 
for radial bearings and “basic static axial load 
rating” for thrust bearings, the basic static load 
rating is expressed as C0r or C0a respectively and 
is provided in the bearing dimensions table.

3.10  Allowable static equivalent load

Generally the static equivalent load which 
can be permitted (See page A-41) is limited 
by the basic static load rating as stated in 
Section 3.9. However, depending on application 
requirements regarding friction and smooth 
operation, these limits may be greater or lesser 
than the basic static load rating.

This is generally determined by taking the 
safety factor S0 given in formula (3.12) and 
guidelines of Table 3.6 into account.

　S0 =C0 / P0 …………………………（3.12）
Where:
　S0: Safety factor
　C0: Basic static load rating, N
	 Radial bearing: C0r
	 Thrust bearing: C0a
　P0: Static equivalent load, N
	 Radial bearing: P0r
	 Thrust bearing: P0a

3.11  Allowable axial load

Radial bearings can also receive axial loads, but 
load is limited depending on the bearing type.

(1) Ball bearing
When an axial load acts on ball bearings, such as 
deep groove ball bearings and angular contact 
ball bearings, the contact angle changes with 
the load. The contact ellipse formed between 
the ball and the raceway surface may protrude 
from the groove when the load exceeds the 
allowable range.

This contact surface has an elliptical shape 
in which 1/2 the major diameter becomes a as 
shown in Fig. 3.14. The maximum allowable 
axial load is the maximum applied load in which 
the contact ellipse does not exceed the shoulder 
of the raceway groove. It is important to note 
that the axial load must result in Pmax < 4200 
MPa even if the contact ellipse does not exceed 
the shoulder of the groove. The allowable axial 
load differs depending on the bearing internal 
clearance, groove curvature, and groove 
shoulder dimension.

When a combination radial and axial load is 
applied, verify truncation does not occur at the 
maximum loaded rolling element.
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Large rib

β: Roller angle 

α

β

Fig. 3.15  Tapered roller bearings

(2) Tapered roller bearing (Fig. 3.15)
A tapered roller bearing supports axial load 
at the raceway surface and at the interface 
between the roller end face and large end rib. 
Therefore, the bearing can receive a larger 
axial force by increasing the contact angle α. 
However, there are different limits depending on 
the rotational speed and lubrication conditions 
because sliding contact occurs between the 
roller large end face and the large end rib inside 
face. Generally, the PV value, which is obtained 
by multiplying the sliding speed to the sliding 
surface pressure, is checked and calculated by a 
computer. 

For further clarification please consult with 
NTN Engineering.

(3) Cylindrical roller bearings
Cylindrical roller bearings with ribs on the inner 
and outer rings are capable of simultaneously 
supporting a certain degree of radial and axial 
loads. Unlike basic dynamic load ratings which 
are based on rolling fatigue, allowable axial load 
is determined by heat generated at the sliding 
surface between the ends of the rollers and rib 
which may cause wear and/or seizure. Based on 
testing and experience, allowable axial load can 
be estimated using formula (3.13).

Table 3.7  �Factor k values and allowable axial 
load (Fa max)

Fig. 3.16  Allowable surface pressure of rib
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z　

M
Pa

Grease lubrication
or oil lubrication

Dpw・n

Dpw : Roller pitch diameter  mm
Dpw≒( Bearing bore diameter + )/2  mm

n : Revolution  min−1

Primarily oil lubrication
Grease lubrication

Intermittent axial load

Intermittent axial load

Momentary axial load

Momentary axial load

Constant axial load

Constant axial load

×104 mm・min−1

NJ, NUP10
NJ, NUP, NF, NH2, 
NJ, NUP, NH22

NJ, NUP, NF, NH3, 
NJ, NUP, NH23

NJ, NUP, NH2EA（E）
NJ, NUP, NH22EA（E）

NJ, NUP, NH3EA（E）
NJ, NUP, NH23EA（E）

NJ, NUP, NH4, 

SL01-48

SL01-49

SL04-50 0.044

0.034

0.022

0.100

0.080

0.050

0.065

0.040

Bearing series k Fa  max

0.2Fr

0.2Fr

0.2Fr

0.4Fr

0.4Fr

0.4Fr

0.4Fr

0.4Fr

Note: Type EA and type E have the same value.

　Pt = k・d2・Pz ………………………（3.13）
Where:
　Pt 	: Allowable axial load when rotating N
　k 	 : �Factor determined by internal design of 

bearing (see Table 3.7)
　d 	 : Bearing bore mm
　Pz 	: �Allowable surface pressure of rib MPa 

(see Fig. 3.16)

If the axial load is greater than the radial load, 
the rollers will not rotate properly. The allowable 
axial load therefore must not exceed the value 
for Fa max given in Table 3.7.

The following are also important to operate 
the bearing smoothly under an axial load:

1) �Do not make the internal radial clearance 
any larger than necessary because it 
may affect life and abrasion between the 
raceway surface and the roller.

2) �Use lubricant with an extreme pressure 
additive to suppress heat generation, 
seizure, and abrasion between the roller 
end surface and the rib.

3) �Make the shoulder of the housing and 
shaft high enough for the rib of the 
bearing to prevent it from being damaged.

4) �If the bearing is to support an extreme 
axial load, mounting precision should 
be improved and the bearing should be 
rotated slowly before actual use.

If large cylindrical roller bearings (bore of 300 
mm or more) are to support an axial load or 
moment load simultaneously, please contact 
NTN Engineering.

NTN Engineering also offers cylindrical roller 
bearings for high axial loads (HT type). For 
details, please contact NTN Engineering.

3.12  Review of basic dynamic load ratings

As a result of continuous improvement 
related to material cleanliness, and production 
techniques,  years of in-house durability testing 
has confirmed NTN bearings produced today 
have a longer operating life compared with past 
products. Based on this bearing life test data, 
the basic dynamic load ratings of ball and roller 
bearings were reviewed and updated to more 
accurately reflect true bearing performance.

The basic dynamic load ratings for many NTN 
products have been formally increased and can 
be found in the dimensional tables for each 
bearing type within this catalog.
＊ �Some bearings use the same basic dynamic 

load rating as conventional products.

3.13  Bearing life calculation tool

The basic rating life of bearings can be 
calculated using the bearing technical 
calculation tool on the NTN website (https://
www.ntnglobal.com/tool/calc/).
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Fig. 4.1  Spur gear loads

Table 4.1  Load factor fw
Amount of

shock Machine application examples

Heavy shock

Light shock

Very little or 
no shock

Electric machines, machine tools, 
measuring instruments.

Crushers, agricultural equipment, 
construction equipment, cranes.

1.0 to 
1.2

1.2 to 
1.5

1.5 to 
3.0

fw

Railway vehicles, automobiles, rolling 
mills, metal working machines, paper 
making machines, printing machines, 
aircraft, textile machines, electrical 
units, office machines.

Fig. 4.2  Helical gear loads

Fig. 4.3  Radial resultant forces

To compute bearing loads, the forces which act 
on the shaft being supported by the bearing 
must be determined. Loads which act on the 
shaft and its related parts include weight of the 
rotating components, load produced when the 
machine performs work, and load produced by 
transmission of dynamic force. These can be 
mathematically calculated, but calculation is 
difficult in many cases.

A method of calculating loads that act upon 
shafts that convey dynamic force, which is the 
primary application of bearings, is provided 
herein.

4.1  Load acting on shafts

4.1.1  Load factor
There are many instances where the actual 
operational shaft load is much greater than the 
theoretically calculated load, due to shock. This 
actual shaft load can be estimated by using 
formula (4.1).

　K ＝ fw ・ Kc …………………………… (4.1)
Where:
　K	 : Actual shaft load N
　fw	 : Load factor (Table 4.1)
　Kc	: Theoretically calculated value N

Kt

KsKs

s

Kt

KaKsKs

Kt

Kr Ks

D
p

4.1.2  Gear load
The loads operating on gears can be divided 
into three main types according to the direction 
in which the load is applied; i.e. tangential (Kt), 
radial (Ks), and axial (Ka). The magnitude and 

direction of these loads differ according to the 
types of gears involved. The following refers to 
the calculation methods of loads acting on four 
types of gears.

(1) Loads acting on parallel shaft gears
The forces acting on spur gears and helical gears 
are depicted in Fig. 4.1 to Fig. 4.3.

4.  Bearing load calculation

Gear type

Ordinary machined gears
(Pitch and tooth profile errors of less than 0.1mm)

Precision ground gears
(Pitch and tooth profile errors of less than 0.02mm)

1.05 to
1.1

1.1 to
1.3

fz

Table 4.2  Gear factor fz

Loads acting on gears are obtained from 
formulas (4.2) to (4.6).

Equation 4.2 describes the gear load in the 
tangential direction when the shaft input torque 
is known

　Kt ＝ 2T ……………………………… (4.2)　         Dp

Equation 4.3 describes the gear load in the 
tangential direction when the transmitted power 
is known

Where:
　Kt	 : Tangential gear load (tangential force), N
　Ks	 : Radial gear load (separating force), N
　Kr	 : �Right angle shaft load (resultant force 

of tangential force and separating 
force), N

　Ka	: Parallel load on shaft, N
　T	 : Input torque, N · mm
　H	 : Transmitted force, kW
　n	 : Rotational speed min‒1

　Dp	: Gear pitch circle diameter, mm
　α	 : Gear pressure angle, deg
　β	 : Helix angle, deg

Because the actual gear load also contains 
vibrations and shock loads as well, the 
theoretical load obtained by the above formula 
can also be adjusted by the gear factor fz as 
shown in Table 4.2.

　Kt ＝ 19.1 × 106・H  ····················· (4.3)                Dp・n

　Ks ＝ Kt・tan α (Spur gear) ··········· (4.4a)

　　 ＝ Kt・
tan α (Helical gear) ········ (4.4b)　　           cos β

　Kr ＝　Kt2 ＋ Ks2  ························· (4.5)
　Ka ＝ Kt・tan β (Helical gear) ········ (4.6)

(2) Loads acting on cross shafts 
Gear loads acting on straight tooth bevel gears 
and spiral bevel gears on cross shafts are shown 
in Figs. 4.4 and 4.5. The calculation methods for 
these gear loads are shown in Table 4.3.

Herein, to calculate gear loads for straight 
bevel gears, the helix angle β = 0.

The symbols and units used in Table 4.3 are 
as follows:

　Kt	 : Tangential gear load (tangential force), N
　Ks	 : Radial gear load (separating force), N
　Ka	 : Parallel shaft load (axial load), N
　H	 : Transmitted power, kW
　n	 : Rotational speed min‒1

　Dpm	: Mean pitch circle diameter, mm
　α	 : Gear pressure angle, deg
　β	 : Helix angle, deg
　δ	 : Pitch cone angle, deg

Because the two shafts intersect, pinions and 
gears have the relationship of formula (4.7) and 
formula (4.8).

　Ksp ＝ Kag ……………………………… (4.7)
　Kap ＝ Ksg ……………………………… (4.8)
Where:
　Ksp , Ksg : Pinion and Gear separating force, N
　Kap , Kag : Pinion and Gear axial load, N

For spiral bevel gears, the direction of the load 
varies depending on the direction of the helix 
angle, the direction of rotation, and which side is 
the driving side or the driven side. The directions 
for the separating force (Ks) and axial load (Ka) 
shown in Fig. 4.5 are positive directions. The 
direction of rotation and the helix angle direction 
are defined as viewed from the large end of the 
gear. The gear rotation direction in Fig. 4.5 is 
assumed to be clockwise (right).
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KsgKsg

KagKag

KtgKtg

Ktp

KapKap

KspKsp

Fig. 4.4  Loads on bevel gears

Fig.  4.6

Fig. 4.5  Bevel gear diagram

Parallel load on gear
shaft (axial load)    Ka

Ks = K t tanα cosδ
cosβ + tanβsinδ

K t =
19.1×106・H

Dpm・n

Radial load
(separation force)  Ks

Tangential load (tangential force)   K t

Types of load
Rotation direction

Helix direction

Driving side

Driven side

Driving side

Driven side

Ks = K t tanα cosδ
cosβ ‒ tanβsinδ

Ks = K t tanα cosδ
cosβ ‒ tanβsinδ Ks = K t tanα cosδ

cosβ + tanβsinδ

Ka = K t tanα sinδ
cosβ ‒ tanβcosδ Ka = K t tanα sinδ

cosβ + tanβcosδ

Ka = K t tanα sinδ
cosβ + tanβcosδ Ka = K t tanα sinδ

cosβ ‒ tanβcosδ

Clockwise

Right

Counter clockwise

Left

Clockwise

Left

Counter clockwise

Right

Table 4.3  Loads acting on bevel gears

Dpm
2

Ka

Ks

Kt

βδ

 

Ktp

Ktg Kap

KsgKsg

KspKsp

KagKag

(3) Load acting on hypoid gears
A hypoid gear is a spiral bevel gear that 
transmits power by offset shafts. Fig. 4.6 shows 
the load acting on a hypoid gear, and Table 4.4 
shows the calculation method.

Where:
Kt	 : Tangential gear load (tangential force), N
Ks	 : Radial gear load (separating force), N
Ka	 : Parallel shaft load (axial load), N
H	 : Transmitted force, kW
n	 : Rotational speed min‒1

Dp	 : Gear mean pitch circle diameter, mm
α	 : Gear pressure angle, deg
β	 : Helix angle, deg
δ1	: Tooth tip cone angle, deg
δ2	: Tooth bottom cone angle, deg

＊�The driving shaft has a subscript p , and the 
driven shaft has a subscript g.

Fig. 4.7  Worm gears

　Ktp ＝  19.1×106H ……………………（4.9）
　            Dpmp  np

　Ktg ＝  19.1 × 106H 
＝  cosβg    Ktp …（4.10）

　            Dpmg  ng         cosβp

　Ksp＝   
Ktp   （tanαp cosδp1＋sinβp sinδp1  ） …（4.11）　　      cosβp

　Ksp＝   
Ktp   （tanαp cosδp1ー sinβp sinδp1  ） …（4.12）　　      cosβp

　Ksg＝   
Ktg   （tanαg cosδg2 ー sinβg sinδg2  ） …（4.13）　　      cosβg

　Ksg＝   
Ktg   （tanαg cosδg2＋sinβg sinδg2  ） …（4.14）　　      cosβg

　Kap＝   
Ktp   （tanαp sinδp1ー sinβp cosδp1  ） …（4.15）　　      cosβp

　Kap＝   
Ktp   （tanαp sinδp1 ＋sinβp cosδp1  ） …（4.16）　　      cosβp

　Kag＝   
Ktg   （tanαg sinδg2＋sinβg cosδg2 ） …（4.17）　　      cosβg

　Kag＝   
Ktg   （tanαg sinδg2 ー sinβg cosδg2 ） …（4.18）　　      cosβg

(4) Load acting on worm gears
A worm gear is a gear made by combining a 
worm (screw gear) and a worm wheel (helical 
gear). The gear direction differs depending on 
the rotation direction and the screw direction 
(right screw, left screw) of the worm shaft. 
Fig. 4.8 shows the direction of loads acting on 
the gear, and Table 4.5 shows the calculation 
method of the loads.

Kt	: Tangential gear load (tangential force), N
Ks	: Radial gear load (separating force), N
Ka	: Parallel shaft load (axial load), N
H	 : Transmitted force, kW
n	 : Rotational speed min‒1

Dp	: Gear mean pitch circle diameter, mm
α	: Gear pressure angle, deg
γ	: Worm lead angle, deg
＊�The worm shaft has a subscript w, and the 

worm gear has a subscript h.

Ksw

Ksh
KahKah

KthKthKaw

Ktw

Parallel load on gear shaft
(axial load)              Ka

Formula (4.9)

Formula (4.11)

Formula (4.13)

Formula (4.15)

Formula (4.17)

Formula (4.10)

Formula (4.12)

Formula (4.14)

Formula (4.16)

Formula (4.18)

Radial load
(separation force)  Ks

Tangential load
(tangential force)   K t

Types of load
Rotation direction

Helix direction

Driving shaft

Driven shaft

Driving shaft

Driven shaft

Driving shaft

Driven shaft

Clockwise

Right

Counter clockwise

Left

Clockwise

Left

Counter clockwise

Right

Table 4.4  Formula of load acting on hypoid gears
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Fig. 4.8  Load acting on worm gears

Parallel load on gear
shaft (axial load)    Ka

Radial load
(separating force)  Ks

Tangential load
(tangential force)   Kt

Gear type Worm shaft Worm gear

Ktw =
19.1×106 H

nDpw

Ksw =
Ktw tanα

tanγ

Kaw =
Ktw

tanγ

Kth = = Kaw
Ktw

tanγ

Kah = Ktw

Ksh = = Ksw
Ktw tanα 

tanγ

Table 4.5  Calculation method of load acting on worm gears

Kaw
Ktw

Ksw

Kaw

KswKsw

Ktw

Ksw

Kaw
Ktw

Ksw

Kaw

KswKsw

Ktw

Ksw

Right screw, clockwise Right screw, counter

Left screw, clockwise Left screw, counter

4.1.3  Chain / belt shaft load
The tangential loads on sprockets or pulleys 
when power (load) is transmitted by means of 
chains or belts can be calculated by formula 
(4.19) as shown in Fig. 4.9.

Where:
　Kt	 : Sprocket/pulley tangential load, N
　H	 : Transmitted power, kW
　Dp	: Sprocket/pulley pitch diameter, mm

For belt drives, an initial tension is applied to 
give sufficient constant operating tension on the 
belt and pulley.

Taking this tension into account, the radial 
loads acting on the pulley are expressed by 
formula (4.20). For chain drives, the same 
formula can also be used if vibrations and shock 
loads are taken into consideration.

　Kr ＝ fb ・ Kt  ………………………（4.20）
Where:
　Kr	 : Sprocket or pulley radial load, N
　f b	 : Chain or belt factor (Table 4.6)

　Kt ＝  
19.1×106・ H

   ……………（4.19）　              Dp・n

Fig. 4.9  Chain / belt loads

Chain or belt type f b

1.2 to 1.5
1.5 to 2.0
1.1 to 1.3
2.5 to 3.0
3.0 to 4.0

Chain (single)
V-belt
Timing belt
Flat belt (w / tension pulley)
Flat belt

F1

Kr
Dp

F2

Loose side

Tension side

c d

a b

FrA

F! F@

FrB

Bearing A Bearing B

Fig. 4.10

4.2  Bearing load distribution

For shafting, the static tension is considered 
to be supported by the bearings, and any 
loads acting on the shafts are distributed to 
the bearings. For example, in the gear shaft 
assembly depicted in Fig. 4.10, the applied 
bearing loads can be found by using formulas 
(4.21) and (4.22).

This example is a simple case, but in reality, 
many of the calculations are quite complicated.

Where:
　FrA	 : Radial load on bearing A, N
　FrB	 : Radial load on bearing B, N
　FⅠ, FⅡ	: Radial load on shaft, N

If directions of radial load differ, the 
vector sum of each respective load must be 
determined.

　FrA ＝  a+b  FⅠ＋  d    FⅡ  ………… （4.21）　　　　   b              c+d

　FrB ＝ – a    FⅠ＋  
c    FⅡ  ………… （4.22）　　　　   b             c+d

Table 4.6  chain or belt factor fb
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F
F1

FmF2

Fn

nn tnn1 t1 n2 t2

Fig. 4.11  Stepped load

Fig. 4.14  Sinusoidal variable load

F

Fm

F(t)

2to0 to t

Fig. 4.12  Load that fluctuated as function of time

F

Fmax

Fmin

Fm

t

Fig. 4.13  Linear fluctuating load

Fmax

Fm

t

F

F

Fmax

Fm

t
(a)

(b)

4.3  Mean load

The load on bearings used in machines under 
normal circumstances will, in many cases, 
fluctuate according to a fixed time period 
or planned operation schedule. The load on 
bearings operating under such conditions can 
be converted to a mean load (Fm). This is a load 
which gives bearings the same life they would 
have under constant operating conditions.

(1) Fluctuating stepped load (Fig. 4.11)
The mean bearing load, Fm, for stepped loads 
is calculated from formula (4.23). F1, F2 ..... Fn 
are the loads acting on the bearing; n1, n2 ..... 
nn and t1, t2 ..... tn are the bearing speeds and 
operating times respectively.

Where:
　p ＝ 3	 For ball bearings
　p ＝ 10/3	 For roller bearings

　Fm ＝〔Σ（F i p ni ti）〕
1/p …………… (4.23)

　         Σ（ni ti）

(2) Continuously fluctuating load (Fig. 4.12)
Where it is possible to express the function F(t) 
in terms of load cycle to and time t, the mean 
load is found by using formula (4.24).

Where:
　p ＝ 3	 For ball bearings
　p ＝ 10/3	 For roller bearings

　Fm ＝〔 
1 ∫

to 
F（t）

p
dt 〕

1/p
…………… (4.24)　　　     to   o

(3) Linear fluctuating load (Fig. 4.13)
The mean load, Fm, can be approximated by 
formula (4.25).

　Fm ＝ 
Fmin ＋ 2Fmax  ……………… (4.25)　                 3

(4) Sinusoidal fluctuating load (Fig. 4.14)
The mean load, Fm, can be approximated by 
formulas (4.26) and (4.27).

Case (a) Fm ＝ 0.75 Fmax ……………… (4.26)
Case (b) Fm ＝ 0.65 Fmax ……………… (4.27)

4.4  Equivalent load

4.4.1  Dynamic equivalent load
When both dynamic radial loads and dynamic 
axial loads act on a bearing at the same time, the 
hypothetical load acting on the center of the 
bearing which gives the bearings the same life 
as if they had only a radial load or only an axial 
load is called the dynamic equivalent load.

For radial bearings, this load is expressed 
as pure radial load and is called the dynamic 
equivalent radial load. For thrust bearings, it is 
expressed as pure axial load, and is called the 
dynamic equivalent axial load.

(1) Dynamic equivalent radial load
The dynamic equivalent radial load is expressed 
by formula (4.28).

　Pr ＝ XFr ＋ YFa ……………………… (4.28)
Where:
　Pr	 : Dynamic equivalent radial load, N
　Fr	 : Actual radial load, N
　Fa	: Actual axial load, N
　X	 : Radial load factor
　Y	 : Axial load factor
The values for X and Y are listed in the bearing 

tables.

(2) Dynamic equivalent axial load
As a rule, standard thrust bearings with α 
contact angle of 90° cannot carry radial loads. 
However, self-aligning thrust roller bearings can 
accept some radial load. The dynamic equivalent 
axial load for these bearings is given in formula 
(4.29).

　Pa ＝ Fa + 1.2Fr ……………………… (4.29)
Where:
　Pa	: Dynamic equivalent axial load, N
　Fa	: Actual axial load, N
　Fr	 : Actual radial load, N
Provided that Fr / Fa ≦ 0.55 only.

4.4.2  Static equivalent load
The static equivalent load is a hypothetical 

load which would cause the same total 
permanent deformation at the most heavily 
stressed contact point between the rolling 
elements and the raceway as under actual load 
conditions; that is when both static radial loads 
and static axial loads are simultaneously applied 
to the bearing.

For radial bearings this hypothetical load refers 
to pure radial loads, and for thrust bearings it 
refers to pure centric axial loads. These loads 
are designated static equivalent radial loads and 
static equivalent axial loads respectively.

(1) Static equivalent radial load
For radial bearings the static equivalent radial 
load can be found by using formula (4.30) or 
(4.31). The greater of the two resultant values is 
always taken for P0r.

　P0r ＝ X0 Fr ＋ Y0 Fa ………………… (4.30)
　P0r ＝ Fr ……………………………… (4.31)
Where:
　P0r	: Static equivalent radial load, N
　Fr	 : Actual radial load, N
　Fa	 : Actual axial load, N
　X0	 : Static radial load factor
　Y0	 : Static axial load factor
The values for X0 and Y0 are given in the 

respective bearing tables.

(2) Static equivalent axial load
For spherical thrust roller bearings the static 
equivalent axial load is expressed by formula 
(4.32).

　P0a ＝ Fa ＋ 2.7Fr …………………… (4.32)
Where:
　P0a	: Static equivalent axial load, N
　Fa	 : Actual axial load, N
　Fr	 : Actual radial load, N
Provided that Fr / Fa ≦ 0.55 only.

4.4.3  �Load calculation for angular contact ball 
bearings and tapered roller bearings

For angular contact ball bearings and tapered roller 
bearings the pressure cone apex (load center) is 
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Fig. 4.15  Pressure cone apex and axial component force

located as shown in Fig. 4.15, and their 
values are listed in the bearing tables.

When radial loads act on these 
types of bearings a component force is 
induced in the axial direction. For this 
reason, these bearings are used in pairs. 
For load calculation this component 
force must be taken into consideration 
and is expressed by formula (4.33).

Where:
　Fa	: Axial component force, N
　Fr	 : Actual radial load, N
　Y	 : Axial load factor
The axial loads for these bearing pairs 

are given in Table 4.7.

　Fa ＝ 
0.5Fr  ………………… (4.33)　           Y

YⅠ

0.5FrⅠ
≦

YⅡ

0.5FrⅡ
＋Fa

YⅠ

0.5FrⅠ
＞

YⅡ

0.5FrⅡ
＋Fa

YⅡ

0.5FrⅡ
≦

YⅠ

0.5FrⅠ
＋Fa

YⅡ

0.5FrⅡ
＞

YⅠ

0.5FrⅠ
＋Fa

FaⅠ=
YⅡ

0.5FrⅡ
＋Fa

FaⅡ=
YⅠ

0.5FrⅠ − Fa

FaⅡ=
YⅠ

0.5FrⅠ
＋Fa

FaⅠ=
YⅡ

0.5FrⅡ − Fa

Axial loadLoad conditionsLoad center

Fa

FrⅠ

Rear

Front

Rear

Front

FrⅡ

Fa

FrⅡ FrⅠ

FrⅠ FrⅡ

Fa

FrⅡ FrⅠ

Fa

Note: 1. Applies when preload is zero.
 2. Radial forces in the opposite direction to the arrow in the above illustration are also regarded as positive.
 3. Dynamic equivalent radial load is calculated by using the table on the right of the size table of the bearing after axial load is obtained for 

X and Y factor.

BrgⅠ BrgⅡ

BrgⅡ BrgⅠ

BrgⅠ BrgⅡ

BrgⅡ BrgⅠ

Table 4.7  Bearing arrangement and equivalent load

a

Fa

F

α

Fr
Load
center

Load
center

Angular contact ball
bearing

Tapered roller bearing

F

a

α Fr

Fa

4.5  �Bearing rating life and load calculation 
examples

In the examples given in this section, for the 
purpose of calculation, all hypothetical load 
factors as well as all calculated load factors may 
be presumed to be included in the resultant load 
values.

Bearing loads and the basic rating life of 
bearings can be calculated using the bearing 
technical calculation tool on the NTN website 
(https://www.ntnglobal.com).

(Example 1)
What is the rating life in hours of operation 
L10h for deep groove ball bearing 6208 
operating at rotational speed n ＝ 650 min‒1, 
with a radial load Fr of 3.2 kN?

From formula (4.28) the dynamic equivalent 
radial load Pr:

　Pr ＝ Fr ＝ 3.2kN
Basic dynamic load rating Cr for bearing 6208 

given on page B-26 is 32.5 kN, ball bearing 
speed factor fn relative to rotational speed  
n = 650 min‒1 from Fig. 3.1 is fn = 0.37. Thus life 
factor fh from formula (3.5) is:

Therefore, with fh = 3.76 from Fig. 3.1 the 
rated life, L10h, is approximately 27 000 hours.

(Example 2)
What is the life rating L10h for the same 
bearing and conditions as in Example 1, but 
with an additional axial load Fa of 1.8 kN?

To find the dynamic equivalent radial load 
value for Pr, the radial load factor X, axial load 
factor Y, and Constant e are used.

Basic static load rating C0r for bearing 6208 

　fh ＝ fn
 Cr ＝ 0.37 ×  32.5 ＝ 3.76

                Pr                  3.2

given on page B-26 is 17.8 kN and f0 is 14.0. 
Therefore:

Calculated by the proportional interpolation 
method given on B-27, e = 0.30.

For the operating radial load and axial load:

From B-27, X = 0.56 and Y = 1.44,  
and from formula (4.28) the dynamic equivalent 
radial load, Pr, is:

　Pr ＝ XFr＋YFa
　　＝ 0.56 × 3.2＋1.43 × 1.8
　　＝ 4.38　kN
From Fig. 3.1 and Table 3.1 the life factor, fh, 

is:

Therefore, with life factor fh = 2.75, from Fig. 
3.1 the rated life, L10h, is approximately 10,500 
hours.

(Example 3)
Determine the optimum model number for 
a cylindrical roller bearing operating at the 
rotational speed n ＝ 450 min‒1, with a radial 
load Fr of 200 kN, and which must have a life 
(L10h) of over 20 000 hours.

From Fig. 3.1 the life factor  
fh = 3.02 (L10h at 20 000), and the speed factor  
fn = 0.46 (n = 450 min‒1). To find the required 
basic dynamic load rating, Cr, formula (3.5) is 
used.

From page B-108, the smallest bearing that fulfills 
all the requirements is NU2332E (Cr = 1 460 kN).

　f0・Fa ＝ 14 ×1.8 ＝ 1.42     C0r          17.8

　Fa ＝ 1.8 ＝ 0.56 ＞ e = 0.30　Fr     3.2

　fh ＝ fn
 Cr ＝ 0.37 × 32.5 ＝ 2.75　　　　 Pr                4.38

　Cr ＝  
f h  Pr ＝ 

3.02 
× 200 ＝ 1 313kN　　　  fn          0.46
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(Example 4)
The spur gear shown in Fig. 4.16 (pitch 
diameter Dp = 150 mm, pressure angle  
α ＝ 20°) is supported by a pair of tapered 
roller bearings, 32907XU (Cr ＝ 30.5 kN) and 
32908XU (Cr ＝ 36.0 kN). Find rating life for 
each bearing when gear transfer power  
H ＝ 150 kW and rotational speed  
n ＝ 2 000 min–1.

The gear load from formulas (4.3), (4.4a) and 
(4.5) is:

The radial loads for bearings ⅠandⅡ are:

The axial loads for bearing ⅠandⅡ are:

70 100
170

15
0

Bearing1
(32907XU)

Bearing2
(32908XU)

Fig. 4.16  Spur gear diagram

　Kt ＝  19.1 × 106・H  ＝  19 100 000 ×150
　　           Dp・n                 150 × 2 000
　　 ＝ 9.55kN
　Ks ＝ Kt・tan α＝ 9.55 × tan20°
　　 ＝ 3.48kN
　Kr ＝　Kt2 ＋ Ks2 ＝ 　9.552 ＋ 3.482 
　　 ＝ 10.16kN

　FrⅠ ＝ 100 
Kr ＝ 100 ×10.16 ＝ 5.98kN　　　    170　　  170

　FrⅡ ＝  70
  Kr ＝  70 ×10.16 ＝ 4.18N　　　    170　　  170

　0.5FrⅠ
 ＝1.45＞   0.5FrⅡ

  ＝ 1.01 Therefore,　    YⅠ                    YⅡ 

　Fa Ⅰ ＝ 0kN

　Fa Ⅱ ＝ 0.5FrⅠ＝ 
 0.5 × 5.98 ＝ 1.45kN　            YⅠ　　　　 2.06

From page B-137, the dynamic equivalent 
radial load for bearingⅠis:

Equally, the dynamic equivalent radial load for 
bearingⅡis:

From formula (3.5) and Fig. 3.1 the life factor, 
fh, for each bearing is

Therefore, from Table 3.1
　LhⅠ ＝ 500 fhⅠ ＝ 1 900 hours
　LhⅡ  ＝ 500 fhⅡ  ＝ 7 550 hours
The combined system bearing life, Lh, from 

formula (3.3) is:

　
FaⅠ ＝   

0   ＝ 0 ＜ e ＝ 0.29　Fr Ⅰ    5.98
　Pr Ⅰ ＝ Fr Ⅰ＝ 5.98kN

　Fa Ⅱ＝ 1.45 ＝ 0.35 ＞ e ＝ 0.29　Fr Ⅱ    4.18
　Pr Ⅱ＝ �XFrⅡ＋ YⅡ FaⅡ
　　　＝ 0.4 × 4.18 ＋ 2.07 × 1.45
　　　＝ 4.67kN

　fhⅠ＝ fn
 CrⅠ ＝ 0.293 × 30.5／5.98 ＝ 1.49　　　　  PrⅠ

　fhⅡ＝ fn
 CrⅡ ＝ 0.293 × 36.0／4.67 ＝ 2.26　　　　  PrⅡ

　　　　　　　   1　　Lh ＝
〔   1  ＋  1   〕1/e

                   Lh1e    Lh2e

　　　　　　　　　　　1
　　　 ＝

〔         1       ＋       1       〕8/9

                    1 9009/8       7 5509/8

　　　 ＝ 1 600 hours

(Example 5)
Find the mean load for spherical roller 
bearing 23932EMD1 (Cr ＝ 455 kN) when 
operated under the fluctuating conditions 
shown in Table 4.8.

Table 4.9
Condition No.

i
Dynamic equivalent radial load. 

Pri（kN）

1

2

3

4

5

18.3

31.3

48.3

57.4

78.2

Condition
No.

i

Operating
time

Radial load Axial load Rotational
speed

φi Fri
% kN min–1

1 5 1 200

2 10 1 000

3 60 800

4 15 600

5 10 400

Fai n i

210

12

20

25

30

4

6

7

10

kN

Table 4.8

The dynamic equivalent radial load, Pr , for 
each operating condition is found by using 
formula (4.28) and shown in Table 4.9 . Because 
all the values for Fri and Fai from the bearing 
tables are greater than Fa / Fr > e ＝ 0.17,  
X ＝ 0.67, Y2 ＝ 5.81

　Pri ＝ XFri ＋Y2  Fai ＝ 0.67Fri ＋ 5.81Fai
From formula (4.23) the mean load, Fm, is:

　Fm =〔 
Σ（Pri10/3 ・ n i ・φi） 〕

3/10
＝ 50.0kN　　              Σ（ni・φi ）

(Example 6)
Find the threshold values for rating life time 
and allowable axial load when cylindrical 
roller bearing NUP312 is used under the 
following conditions:

Provided that intermittent axial load and 
oil lubricant.

　Radial load Fr ＝ 10kN
　Rotational speed n ＝ 2 000min‒1

Radial load Fr is 10 kN, and
　Pr ＝ Fr ＝ 10kN
The speed factor of cylindrical roller bearing,
　fn , at n ＝ 2 000 min‒1 , from Table 3.1

The life factor, fh , from Table 3.1

Therefore the basic rated life, L10h , from 
Table 3.1

　L10h ＝ 500 × 4.0110/3 ≒ 51 000 hours
Next, the allowable axial load of the cylindrical 

roller bearing is shown on page A-32.
In formula (3.13) on page A-32, based on 

NUP312 from Table 3.7 on page A-33, k = 0.065.
In addition, Dpw ＝ (60 + 130) / 2 ＝ 95 mm,  
n ＝ 2 000 min‒1.

Thus, the formula below holds when the 
case of the intermittent axial load is taken into 
consideration.

　Dpw ・ n × 104 ＝ 19 × 104

In Fig. 3.16 on page A-33, Dpw ・ n ＝ 19 × 104.  
In the case of the intermittent axial load, 
allowable surface pressure at the lip Pt ＝ 40 MPa.

Therefore the allowable axial load, Pt , 
becomes the following.

　Pt ＝ 0.065 × 602 × 40 ＝ 9 360N
Based on Table 3.7 on page A-33, it is within 

the limits of Fa max < 0.4 × 10 000 = 4 000 N. 
Therefore Pt < 4 000 N. 

　fn ＝〔  33.3  〕
3/10

＝ 0.293　　　　2 000

　fh ＝ 0.293 × 137 ＝ 4.01　　　　　　　   10
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5.1  Boundary dimensions

A rolling bearing’s major dimensions, known 
as “boundary dimensions,” are shown in Figs. 
5.1 - 5.3. To facilitate international bearing 
interchangeability and economical bearing 
production, bearing boundary dimensions 
have been standardized by the International 
Organization for Standardization (ISO). In 
Japan, rolling bearing boundary dimensions are 
regulated by Japanese Industrial Standards (JIS 
B 1512 series).

Boundary dimensions which have been 
standardized include: bearing bore diameter, 
outside diameter, width/height, and chamfer 
dimensions - all important dimensions when 
considering the compatibility of shafts, bearings, 
and housings. However, as a general rule, 
bearing internal construction dimensions are not 
covered by these standards.

For metric series rolling bearings there are 90 
standardized bore diameters (d) ranging in size 
from 0.6 mm - 2,500 mm.

Outer diameter dimensions (D) for radial 
bearings with standardized bore diameter 
dimensions are covered in the “diameter 
series;” their corresponding width dimensions 
(B) are covered in the “width series.” For thrust 
bearings there is no width series; instead, these 
dimensions are covered in the “height series.” 
The combination of all these series is known as 
the “dimension series.” All series numbers are 
shown in Table 5.1.

Although many rolling bearing dimensions 
are standardized and have been listed here for 
purposes of future standardization, there are 
many standard bearing dimensions which are 
not presently manufactured.

Boundary dimensions for radial bearings and 
thrust bearings are shown in the attached tables 
(I-2 to I-19).

Fig. 5.1  �Radial bearings (excluding tapered 
roller bearings)

Fig. 5.2  Tapered roller bearings

Fig. 5.3  Single direction thrust bearings

5.  �Boundary dimensions and bearing number codes

B

φdφD

r

r

r r

r
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T
C

r

r
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φE φdφD
α

φd1

φd

φD1

rT

r
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φD

Fig. 5.4  �Dimension series for radial bearings (excluding tapered roller bearings; diameter series 7 
has been omitted)

82

8 0 1

83

08 01
09

00
02 03 04

18
19

10
11

12 13
28

20
21 38

30
31

39 32 33 48 49 40 41 42 58 59 50 68 69 60

2 3 4 5 6

8
9
0
1
2
3
4

Width
series

Diameter
series

Dimension
series 22 23 2429

Fig. 5.5  Dimension series for tapered roller bearings (based on JIS B 1534)

Fig. 5.6  Dimension series for thrust bearings (excluding diameter series 5)

Diameter
series

3

Width
series

2
1
0
9

2 2 3 3 0 2 3 0 1 2

Radial bearings
(excluding tapered roller
bearings)

Tapered roller bearings

Thrust bearings

7.8.9.0.1.2.3.4 8.0.1.2.3.4.5.6

7.  9.  1.  2

Small                　　 Large Small　                     　 Large

Small        　Large

9.  0.  1.  2.  3

Small              　　 Large

0.  1.  2.  3.  4

Small　            Large

0. 1. 2. 3

Diameter series
(outer diameter dimensions)

Width series
(width dimensions)

Height series
(height dimensions)

Dimension series

Fig. 5.4

Fig. 5.5

Fig. 5.6

Code

Dimension

Code

Code

Dimension

Dimension

Reference
diagram

Small          　Large

Table 5.1  Dimension series numbers

71 73 91 93

70 72 74 90 92 94 10 11 12 13 14 22 23 24

0
1
2
3
4

7 9 1 2

Dimension
series

Diameter
series

Height
series
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(Bearing number examples)

6 2 0 5 Z Z C 3／2 A S
Grease: Alvania Grease S2
Radial internal clearance C3
Double side steel shield
Nominal bore diameter 25 mm
Diameter series 2
Deep groove ball bearing

2 4 0／7 5 0 B K 3 07 0 1 2 B D B／G M P 6
Tolerances JIS Class 6
Medium preload
Back-to-back arrangement
Contact angle 40°
Nominal bore diameter 60 mm
Diameter series 0
Angular contact ball bearing

5 1 1 2 0 L 1 P 5
Tolerances JIS Class 5
High strength, machined
brass cage
Nominal bore diameter 100 mm
Diameter series 1
Height series 1
Thrust ball bearing

N U 3 2 0 G 1 C 3
Radial internal clearance C3
High strength machined brass 
rivetless cage with square holes
Nominal bore diameter 100 mm
Diameter series 3
Cylindrical roller bearing 
NU type

4 T − 3 0 2 0 8
Nominal bore diameter 40mm
Diameter series 2
Width series 0
Tapered roller bearing
Spec. 4T

2 3 0 3 4 E A D 1
Lubrication hole/lubrication
groove
ULTAGE basket-shaped 
pressed steel cage
Nominal bore diameter 170 mm
Diameter series 0
Width series 3
Self-aligning roller bearing

Bore diameter : tapered inner
　　ring bore, standard taper 
　　ratio 1:30
Machined cage
Nominal bore diameter 750 mm
Diameter series 0
Width series 4
Self-aligning roller bearing

5.2  Bearing numbers

Rolling bearing part numbers indicate bearing 
type, dimensions, tolerances, internal 
construction, and other related specifications. 
Bearing numbers are comprised of a “basic 
number” followed by “supplementary codes.” 
The makeup and order of bearing numbers is 
shown in Table 5.2.

The basic number indicates general 
information about a bearing, such as its 
fundamental type, boundary dimensions, 
series number, bore diameter code and contact 
angle. The supplementary codes derive from 
prefixes and suffixes which indicate a bearing’s 
tolerances, internal clearances, and related 
specifications.

“ULTAGE” (a name created from the 
combination of “ultimate,” signifying refinement, 
and “stage,” signifying NTN’s intention that 
this series of products be employed in diverse 
applications) is the general name for NTN’s new 
generation of bearings that are noted for their 
industry-leading performance.
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Bearing
series
code

Deep groove ball bearings (type code 6)

Width/height
series 1)

Diameter
series

Bearing series
Supplementary prefix code

4T tapered roller bearings

Bearings using case 
hardened steel

Stainless steel bearings

Dimension stabilized
bearing for high
temperature use (to 160°C)

Dimension stabilized
bearing for high
temperature use (to 200°C)

Dimension stabilized
bearing for high
temperature use (to 250°C)

4T-

E-

F-

TS2- 
 

TS3- 

 
TS4- 

Basic number

Dimension series codeSpecial application/
material/

heat treatment code

Angular contact ball bearings (type code 7)
78
79
70
72
73

(1)
(1)
(1)
(0)
(0)

8
9
0
2
3

Self aligning ball bearings (type code 1, 2)
12
13
22
23

(0)
(0)
(2)
(2)

2
3
2
3

Cylindrical roller bearings (type code NU, N, NF,NNU, NN, etc.)
NU10
NU2
NU22
NU3
NU23
NU4
NNU49
NN30

1
(0)
2

(0)
2

(0)
4
3

0
2
2
3
3
4
9
0

Tapered roller bearings (type code 3)
329X
320X
302
322
303
303D
313X
323

2
2
0
2
0
0
1
2

9
0
2
2
3
3
3
3

Spherical roller bearings (type code 2)
239
230
240
231
241
222
232
213
223

3
3
4
3
4
2
3
1
2

9
0
0
1
1
2
2
3
3

Single direction thrust ball bearings (type code 5)
511
512
513

       514

1
1
1
1

1
2
3
4

Cylindrical roller thrust bearings (type code 8)
811
812
893

1
1
9

1
2
3

Spherical thrust roller bearings (type code 2)

Bore diameter code Contact angle code
Bore

diameter
mm

Code

/0.6
/1.5
/2.5

1

9

00
01
02
03

/22
/28
/32

04
05
06

88
92
96

/500
/530
/560

/2 360
/2 500

…
…

 0.6
 1.5
 2.5

1

9

10
12
15
17

22
28
32

20
25
30

440
460
480

500
530
560

2 360
2 500

…
…

…

Code 1) Contact angle

(A)
B
C

(B)

C

D

Standard contact angle 30°
Standard contact angle 40°
Standard contact angle 15°

Contact angle over 10° 
to/including 17°
Contact angle over 17° 
to/including 24°
Contact angle over 24° 
to/including 32°

Angular contact ball bearing

Tapered roller bearing

1) Codes in (    ) are not shown in nominal numbers.
Note: Please consult NTN Engineering concerning bearing series codes, and supplementary prefix/suffix codes not listed in the above table.

292
293
294

9
9
9

2
3
4

67
68
69

160
60
62
63

(1)
(1)
(1)
(0)
(1)
(0)
(0)

7
8
9
0
0
2
3

U
Internationally
interchangeable
tapered roller
bearings

R
Non-
internationally 
interchangeable 
tapered roller 
bearings

ST
Low torque
tapered roller
bearings

HT
Angular ball
bearings and
cylindrical roller
bearings for high
axial loads

E
High load 
capacity
cylindrical roller
bearing

EA
ULTAGE series 
cylindrical roller 
bearings

E
ULTAGE series
self aligning 
roller bearings

UTG
ULTAGE series
Large tapered
roller bearing

Internal
modifications

code
Cage code Seal / Shield

code

Raceway
external

configuration
code

Duplex
arrangement

code
Tolerance

code 1)

L1
High strength,
machined brass
cage

F1
Machined
carbon
steel cage

G1
High strength
machined brass
rivetless cage 
with square 
holes

G2
Pin type cage

J
Pressed steel
cage

T2
Molded resin 
cage

Ａ
Pressed steel
cage
(ULTAGE series
self aligning 
roller bearings)

Ｍ
High strength,
machined brass
cage
(ULTAGE series
self aligning 
roller bearings)

LB
One-side 
synthetic rubber 
seal 
(non-contact 
type)

LLB
Double-side
synthetic rubber
seal 
(non-contact 
type)

LU
One-side 
synthetic rubber 
seal
(contact type)

LLU
Double-side
synthetic rubber
seal 
(contact type)

LH
One-side 
synthetic rubber 
seal 
(low-torque type)

LLH
Double-side
synthetic rubber
seal 
(low-torque type)

Z
One-side steel
Shield

ZZ
Double-side 
steel 
Shield

K
Tapered inner 
ring bore, 
standard 
taper ratio 1:12

K30
Tapered inner 
ring bore, 
standard
taper ratio 1:30

N
With snap ring
groove

NR
Snap ring

D
With oil hole

D1
Lubrication
hole/lubrication
groove

DB
Back-to-back
arrangement

DF
Face-to-face
arrangement

DT
Tandem
arrangement

D2
Two matched,
paired bearings

+α
Spacer
(α = spacer’s
standard width
dimensions)

C2
Internal 
clearance
less than normal

（CN）
Normal 
clearance

C3
Internal 
clearance
greater than
normal

C4
Internal 
clearance
greater than C3

C5
Internal 
clearance
greater than C4

CM
Radial internal
clearance for
electric motor 
use

/GL
Light preload

/GN
Normal preload

/GM
Medium preload

/GH
Heavy preload

（P0）
JIS　Class 0

P6
JIS　Class 6

P5
JIS　Class 5

P4
JIS　Class 4

P2
JIS　Class 2

 ‒4
ABMA Class 4

 ‒2
ABMA Class 2

 ‒3
ABMA Class 3

 ‒0
ABMA Class 0

 ‒00
ABMA Class 00

/2AS
Alvania Grease 
S2

/3AS
Alvania Grease 
S3

/8A
Alvania Grease
EP2

/5K
Multemp SRL

/LX11
Barrierta
JFE552

/LP03
Solid grease

Lubrication

Supplementary suffix codes

Internal
clearance 1)

Preload code

1) Codes in (    ) are not shown in nominal numbers.
Note: Please consult NTN Engineering concerning bearing series codes, and supplementary prefix/suffix codes not listed in the above table.

Table 5.2  Bearing number composition and arrangement
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Outer ring angle (contact angle × 2)
Code

1

2

3

4

5

6

7

8
9

Inc.

  0°

24°

25°30′

27°

28°30′

30°30′

32°30′

36°
45°(Excluding thrust bearings)

Below

24°

25°30′

27°

28°30′

30°30′

32°30′

36°

45°

Tapered roller
bearing code

Dimension series

Note: X in the table is represented by letters, and ○ is represented
           by numbers.

T

Angle
series

○

Diameter 
series

X

Width 
series

X

Bore
diameter

code

○○○
Note: X in the table is represented by letters, and ○ is represented
　　　by numbers.

Prefix code

XX

Contact
angle code

○

Series
number

○○○

Serial
number

○○

Suffix code

XX

Code

B

C

D

E

Over
0.50

0.68

0.80

0.88

Incl.
0.68

0.80

0.88

1

T
(D−d)0.95

Note: Quantifiers
      d: Nominal inner diameter
      D: Nominal outside diameter
      T: Assembly width of single row bearing

Code

B

C

D

E

F

G

Over
3.4

3.8

4.4

4.7

5

5.6

Incl.
3.8

4.4

4.7

5

5.6

7

D
d 0.77

Note: Quantifiers
      d: Nominal inner diameter
      D: Nominal outside diameter

Contact angle  α
Code

2

3

4

5

6

7

Over

10°

13°52′

15°59′

18°55′

23°

27°

Incl.

13°52′

15°59′

18°55′

23°

27°

30°

5.2.2  �Numbers of metric tapered roller 
bearings based on ISO355 

Dimension series previously not covered by 
3XX are regulated under JIS B 1512. These 
dimension series are specified in ISO355 
and consist of series codes of the angle, 
diameter, and width. In addition, the inner ring 
subunit and the outer ring are internationally 
interchangeable. The composition of bearing 

5.2.1  �Numbers of inch series tapered roller 
bearings

The composition of numbers of inch series 
tapered roller bearings is specified by the 
American Bearing Manufacturers Association 
(ABMA). The inner ring component (CONE) and 
the outer ring (CUP) each have a corresponding 
number. Table 5.3 shows the composition of 
these numbers. Each corresponding code is also 
described in more detail below.

Table 5.4  Bearing number compositionTable 5.3  Bearing number composition

Table 5.4 (1)  Angle series code
Table 5.3 (1)  Contact angle symbol

Table 5.4 (2)  Diameter series code

Table 5.4 (3)  Width series code

XX  ○  ○○○  ○○  XX

Load limit code
This code has 9 types from light 
loads to heavy loads:
EL, LL, L, LM, M, HM, H, HH, and EH.
“J” at the beginning of the code 
indicates metric bearings.

Suffix code
This code consists of 
either one or two letters. 
It is used when the 
appearance and the 
inside of the standard 
type are changed.

Contact angle code
This code indicates the contact angle 
of the series.  The classification of 
each code is shown in Table 5.3 (1).

Serial number
The serial number of the outer 
ring is 10 to 19.
The serial number of the inner 
ring is 30 to 49.
Serial numbers exceeding the 
above are 20 to 29. The outer ring 
starts from 20, and the inner ring 
starts from 29 in the opposite 
direction.

Series number
A number that is determined by 
internal specifications.

T  ○  X  X  ○○○

Tapered roller bearing code Bore diameter code
The bearing bore diameter is 
represented in mm.
Example) 040: bore 
diameter dimension 40 mm

Angle series code
This code represents the contact angle.
The classification is shown in Table 5.4 (1).

Diameter series code
This code represents the ratio of the 
bearing outside diameter to the bearing 
inner diameter. The classification is shown 
in Table 5.4 (2).

Width series code
This code represents the ratio 
of the assembly width to the 
difference between the outer 
diameter and inner diameter of 
the single row bearing.
The classification is shown in 
Table 5.4 (3).

numbers are shown in Table 5.4. The series 
codes of the dimension series are shown in 
Table 5.4 (1) to (3).
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6.1  Dimensional and rotational accuracy

Bearing “tolerances” or dimensional accuracy 
and running accuracy, are regulated by ISO 
and JIS standards, JIS B 1514 (rolling bearing 
tolerances) series. For dimensional accuracy, 
these standards prescribe the tolerances 
necessary when installing bearings on shafts 
or in housings. Running accuracy is defined as 
the allowable limits for bearing runout during 
operation.

Dimensional accuracy
Dimensional accuracy constitutes the 
acceptable values for bore diameter, outer 
diameter, assembled bearing width, and 
bore diameter uniformity as seen in chamfer 
dimensions, allowable inner ring tapered bore 
deviation and shape error. Also included are 
variation of mean bore diameter within a plane, 
outer diameter within a plane, mean outer 
diameter within a plane, as well as raceway 
thickness (for thrust bearings).

Running accuracy
Running accuracy constitutes the acceptable 
values for inner and outer ring radial runout and 
axial runout, inner ring side surface squareness, 
and outer ring outer diameter squareness.

Allowable rolling bearing tolerances have 
been established according to precision classes. 
Bearing precision is stipulated as JIS class 6, 
class 5, class 4, or class 2, with precision rising 
from ordinary precision indicated by class 0.

Table 6.1 indicates which standards and 
precision classes are applicable to the major 
bearing types. Table 6.2 shows a relative 
comparison between JIS B 1514 precision class 
standards and other standards.

For details of allowable limitations and values, 
refer to Tables 6.4 - 6.10, which are described 
in the application table column of Table 6.1. 
Allowable values for chamfer dimensions are 
shown in Table 6.11. Allowable limitations and 
values for radial bearing inner ring tapered bores 
are shown in Table 6.12.

Table 6.1  Bearing types and applicable tolerance

Table 6.2  Comparison of tolerance classifications of national standards

Bearing type

Deep groove ball bearings

Spherical roller thrust bearings

Thrust ball bearings

Self-aligning roller bearings

Tapered 
roller 
bearings

Cylindrical roller bearings

Self-aligning ball bearings

Angular contact ball bearings

Needle roller bearings

Accuracy class Tolerance table

Metric series 
(single-row)

Metric series 
(double-row/four-row)

Inch series

J series

Applicable standard

JIS B 1514-1
(ISO492)

JIS B 1514

BAS1002

ANSI/ABMA Std.19

ANSI/ABMA Std.19.1 

JIS B 1514-2
(ISO199)

Class 0

Class 0

Class 0

Class 0

Class 0

Class 0

Class 0

Class 0, 6X

Class 4

Class K

Class 0

Class 0

Class 6

Class 6

Class 6

Class 6

Class 6

Class 2

Class N

Class 6 Class 5

Class C

Class 3

Class 5

Class 5

Class 5

Class 5

Class 5 Class 4

Class 4

Class 4

Class 4

Class 4

Class 0

Class B

Class 4

Class A

Class 00

Class 2

Class 2

Class 2

  —   —   —   —

  —   —   —   —

  —

  —

  —

  —

  —  —  —  —

  —  —  —

Table 6.4

Table 6.5

Table 6.6

Table 6.7

Table 6.8

Table 6.9

Table 6.10

1) The class is the NTN standard class.

1)

Standard

Japanese industrial 
standard (JIS)

Applicable standard Accuracy class Bearing type

Class 0, 6 Class 6 Class 2

International 
Organization for 
Standardization (ISO)

Deutsches Institut fur 
Normung (DIN)

American National 
Standards Institute (ANSI) 
American Bearing 
Manufacturer’s 
Association (ABMA)

Class 5 Class 4

Class 0 Class 6 Class 5 Class 4

JIS B 1514-1

JIS B 1514-2

ISO 492

ISO 199

ISO 578

ISO 1224

DIN 620

ANSI/ABMA 
Std.20 1)

ANSI/ABMA
Std.19.1

ANSI/ABMA
Std.19

Normal
class

Class 6X
Class 6

Class 6

Class N

Class 2

Normal
Class

Class 4

P0

ABEC-1
RBEC-1

Class K

Class 4

Class 5 Class 4 Class 2

Class 5 Class 4

Class 3 Class 0 Class 00

Class 5A Class 4A

Class C Class B Class A

Class 3 Class 0 Class 00

ABEC-3
RBEC-3

ABEC-5
RBEC-5 ABEC-7 ABEC-9

P6 P5 P4 P2

—

—— —

—

—

Radial bearings

Thrust bearings

Radial bearings

Thrust bearings

Tapered roller bearings 
(Inch series)

Precision instrument bearings

All types

Radial bearings 
(excluding tapered roller bearings)

Tapered roller bearings 
(Metric series)

Tapered roller bearings 
(Inch series)

1) “ABEC” is applied to ball bearings and “RBEC” to roller bearings.
Note: 1. JIS B 1514 series, ISO492, 199, and DIN620 have the same specification level.
 2. The tolerance and allowance of JIS B 1514 series are slightly different from those of ABMA standards.

6. Bearing tolerances

Com
me

nta
ry Commentary



●Bearing Tolerances●Bearing Tolerances

A-56 A-57

Application of accuracy class
Ordinary precision JIS Class 0 is applied to 
general roller bearings. However, depending on 
the conditions and applications, bearings with 
JIS Class 5 or higher may be necessary.

Table 6.3 shows application examples of 
accuracy class according to the required 
performance of bearings to be used.

Table 6.3  Application example of accuracy class

Fig. 6.1  Shape model figure

Required 
performance

Accuracy 
under high 
speed

Low  torque 
low noise

High 
rotational 
speed

Application
example

Applied
accuracy class

Machine tool main 
spindles 
Printing machine 
body bearings 
Magnetic tape guides

JIS Class 5, JIS Class 4 or 
higher 
JIS Class 5 

JIS Class 5
JIS Class 4 or higher 

Equivalent to JIS Class 4 
JIS Class 5, JIS Class 4 or 
higher 
JIS Class 5

JIS Class 5, JIS Class 4 or 
higher 
JIS Class 5 
JIS Class 0 
JIS Class 0 
JIS Class 0

Jet engine main 
spindles 
Turbochargers 
Machine tool main 
spindles 
Touchdown bearings 
of magnetic bearing 
spindles for 
turbo-molecular 
pumps
Machine tool main 
spindles 
Hubs of road bikes 
Cleaner motors 
Hand spinners 
Fan motors

6.2  JIS terms

The following is a description of JIS accuracy 
terms used in Table 6.4.

Ideal bore diameter surface
(reference surface)

Plane A1
Plane A2 Plane Ai

d

dS1
2

dS13d
S1

1

dS13

Measured bore 
diameter

Two parallel straight lines

d
S2

1

dS2
2

dS23

dSi2

d
Si1

dS
i3

(However, the outer diameter surface is 
omitted because the meaning is similar.)

Terms Quantifiers Description

Nominal bore diameter d
Reference dimension representing the bore diameter size, and reference value 
with respect to the dimensional difference of the actual bore diameter surface.

Single bore diameter ds
Distance between two parallel straight lines that are in contact with the 
intersection line of the actual bearing bore diameter surface and the radial plane.

Deviation of a single 
bore diameter Δ ds

Difference between ds and d (difference of nominal diameter serving as the 
measured bore and standard).

Mean bore diameter in 
a single plane

dmp

Arithmetic mean of the maximum and minimum measured bore diameters 
within one radial plane. In the model figure, in arbitrary radial plane Ai, when the 
maximum bore diameter is dsi1 and the minimum bore diameter is dsi3, the value 
is obtained by (dsi1 + dsi3)/2. There is one value for each plane.

Mean bore diameter dm

Arithmetic mean of the maximum and minimum measured bore diameters 
obtained from all the cylindrical surfaces. In the model figure, when the maximum 
measured bore diameter is ds11 and the minimum measured bore diameter is ds23, 
which are obtained from the all the planes A1, A2,…Ai, the mean bore diameter is 
obtained by (ds11 + ds23)/2. There is one value for one cylindrical surface.

Deviation of mean bore 
diameter Δ dm Difference between the mean bore diameter and the nominal bore diameter.

Deviation of mean bore 
diameter in a single 
plane

Δ dmp
Difference between the arithmetic mean and the nominal bore diameter of the 
maximum and minimum measured bore diameters within one radial plane. The 
value is specified in JIS.

Variation of bore 
diameter in a single 
plane

Vdsp

Difference between the maximum and minimum measured bore diameters within 
one radial plane. In the model figure, in radial plane A1, when the maximum 
measured bore diameter is ds11 and the minimum measured bore diameter is 
ds13, the difference is Vdsp and one value can be obtained for one plane. This 
characteristic is an index that indicates the roundness. The value is specified in JIS.

Variation of mean bore 
diameter

Vdmp

Difference between the maximum and minimum values of the mean bore 
diameter within a plane that are obtained from all the planes. A unique value 
is obtained for each product, and it is near to cylindricity (that is different from 
geometric cylindricity). The value is specified in JIS.

Nominal inner ring 
width

B
Distance between both theoretical side surfaces of a raceway. This value is a 
reference dimension that represents the raceway surface (distance between both 
side surfaces).

Single inner ring width Bs
Distance between two intersections. The straight is perpendicular to the plane 
that is in contact with the inner ring reference side and both actual side surfaces. 
This value represents the actual width dimension of an inner ring.

Deviation of a single 
inner ring width ΔBs

Difference between the measured inner ring width and the nominal inner ring 
width. This value is also the difference between the measured inner ring width 
dimension and the reference dimension that represents the inner ring width. The 
value is specified in JIS. 

Variation of inner ring 
width

VBs
Difference between the maximum and minimum measured inner ring widths, 
which are specified in JIS.

Radial runout of inner 
ring of assembled 
bearing

Kia
Difference between the maximum and minimum values of the radial distance 
between the inner ring bore diameter at each angle position and one fixed point of 
the outer ring outer diameter surface with respect to radial runout.

Axial runout of inner 
ring of assembled 
bearing

Sia

Difference between the maximum and minimum values of the axial distance 
between the inner ring reference side surface at each angle position and one 
fixed point of the outer ring outer diameter surface with respect to half the radial 
distance of the raceway contact diameter from the inner ring central axis and the 
inner ring of a deep groove ball bearing.
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Nominal
outside diameter

D

mm
 Over       Incl.

  2.5
  6   
18   

30   
50   
80   

120   
150   
180   

250   
315   
400   

500   
630   
800   

1 000   
1 250   
1 600   
2 000   

6
18
30

50
80

120

150
180
250

315
400
500

630
800

1 000

1 250
1 600
2 000
2 500

Deviation of mean outside diameter
in a single plane

Δ Dmp

Class 0     Class 6     Class 5     Class 4     Class 2
Upper  Lower  Upper  Lower  Upper  Lower  Upper  Lower  Upper  Lower

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

 0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

ー
ー
ー
ー

0
0
0

0
0
0

0
0
0

0
0
0

0
0
ー

ー
ー
ー
ー

−5
−5
−6

−7
−9

−10

−11
−13
−15

−18
−20
−23

−28
−35
ー 

ー 
ー 
ー 
ー 

0
0
0

0
0
0

0
0
0

0
0
ー

ー
ー
ー

ー
ー
ー
ー

−4
−4
−5

−6
−7
−8

−9
−10
−11

−13
−15
ー 

ー 
ー 
ー 

ー 
ー 
ー 
ー 

0
0
0

0
0
0

0
0
0

0
0
ー

ー
ー
ー

ー
ー
ー
ー

  −2.5
  −2.5
  −4

  −4
  −4
  −5

  −5
  −7
  −8

  −8
−10
   ー

   ー
   ー
   ー

   ー
   ー
   ー
   ー

−8
−8
−9

−11
−13
−15

−18
−25
−30

−35
−40
−45

−50
−75

−100

−125
−160
−200
−250

−7
−7
−8

−9
−11
−13

−15
−18
−20

−25
−28
−33

−38
−45
−60

ー 
ー 
ー 
ー 

Variation of outside diameter in a single plane 6)

VDsp
Open bearing

10
10
12

14
16
19

23
31
38

44
50
56

63
94

125

ー 
ー 
ー 
ー 

9
9

10

11
14
16

19
23
25

31
35
41

48
56
75

ー
ー
ー
ー

5
5
6

7
9

10

11
13
15

18
20
23

28
35
ー

ー
ー
ー
ー

4
4
5

6
7
8

9
10
11

13
15
ー

ー
ー
ー

ー
ー
ー
ー

2.5
2.5
4

4
4
5

5
7
8

8
10
ー

ー
ー
ー

ー
ー
ー
ー

8
8
9

11
13
19

23
31
38

44
50
56

63
94

125

ー 
ー 
ー 
ー 

7
7
8

9
11
16

19
23
25

31
35
41

48
56
75

ー
ー
ー
ー

4
4
5

5
7
8

8
10
11

14
15
17

21
26
ー

ー
ー
ー
ー

3
3
4

5
5
6

7
8
8

10
11
ー

ー
ー
ー

ー
ー
ー
ー

6
6
7

8
10
11

14
19
23

26
30
34

38
55
75

ー
ー
ー
ー

5
5
6

7
8

10

11
14
15

19
21
25

29
34
45

ー
ー
ー
ー

4
4
5

5
7
8

8
10
11

14
15
17

21
26
ー

ー
ー
ー
ー

3
3
4

5
5
6

7
8
8

10
11
ー

ー
ー
ー

ー
ー
ー
ー

5) The dimensional difference ΔDs of the measured outer diameter applied to Classes 4 and 2 is the same as the tolerance of dimensional 
     difference ΔDmp of the mean outer diameter within a plane. However, the dimensional difference is applied to diameter series 0, 1, 2, 3 and 4 
     for Class 4, and also to all the diameter series for Class 2.

2.5
2.5
4

4
4
5

5
7
8

8
10
ー

ー
ー
ー

ー
ー
ー
ー

2.5
2.5
4

4
4
5

5
7
8

8
10
ー

ー
ー
ー

ー
ー
ー
ー

8)

Diameter series 9
Class 0  Class 6  Class 5  Class 4  Class 2

Max.

Diameter series 0, 1
Class 0  Class 6  Class 5  Class 4  Class 2

Max.

Diameter series 2, 3, 4
Class 0  Class 6  Class 5  Class 4  Class 2

Max.

5) 5)

Nominal
bore diameter

d

mm
 Over       Incl.

0.6
2.5

10

18
30
50

80
120
150

180
250
315

400
500
630

800
1 000
1 250

 1 600

2.5
10
18

30
50
80

120
150
180

250
315
400

500
630
800

1 000
1 250
1 600

 2 000

Deviation of mean bore diameter
in a single plane

Δ dmp

Class 0     Class 6     Class 5     Class 4     Class 2
Upper  Lower  Upper  Lower  Upper  Lower  Upper  Lower  Upper  Lower

0
0
0

0
0
0

0
0
0

0
0
0

0
0
ー

ー
ー
ー
ー

0
0
0

0
0
0

0
0
0

0
0
0

ー
ー
ー

ー
ー
ー
ー

−5
−5
−5

−6
−8
−9

−10
−13
−13

−15
−18
−23

ー 
ー 
ー 

ー 
ー 
ー 
ー 

0
0
0

0
0
0

0
0
0

0
ー
ー

ー
ー
ー

ー
ー
ー
ー

−4
−4
−4

−5
−6
−7

−8
−10
−10

−12
ー 
ー 

ー 
ー 
ー 

ー 
ー 
ー 
ー 

0
0
0

0
0
0

0
0
0

0
ー
ー

ー
ー
ー

ー
ー
ー
ー

−2.5
−2.5
−2.5

−2.5
−2.5
−4

−5
−7
−7

−8
 ー
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

−8
−8
−8

−10
−12
−15

−20
−25
−25

−30
−35
−40

−45
−50
−75

−100
−125
−160
−200

−7
−7
−7

−8
−10
−12

−15
−18
−18

−22
−25
−30

−35
−40
ー 

ー 
ー 
ー 
ー 

Variation of bore diameter in a single plane

Vdsp

10
10
10

13
15
19

25
31
31

38
44
50

56
63
ー

ー
ー
ー
ー

9
9
9

10
13
15

19
23
23

28
31
38

44
50
ー

ー
ー
ー
ー

5
5
5

6
8
9

10
13
13

15
18
23

ー
ー
ー

ー
ー
ー
ー

4
4
4

5
6
7

8
10
10

12
ー
ー

ー
ー
ー

ー
ー
ー
ー

2.5
2.5
2.5

2.5
2.5
4

5
7
7

8
 ー
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

8
8
8

10
12
19

25
31
31

38
44
50

56
63
ー

ー
ー
ー
ー

7
7
7

8
10
15

19
23
23

28
31
38

44
50
ー

ー
ー
ー
ー

4
4
4

5
6
7

8
10
10

12
14
18

ー
ー
ー

ー
ー
ー
ー

3
3
3

4
5
5

6
8
8

9
ー
ー

ー
ー
ー

ー
ー
ー
ー

2.5
2.5
2.5

2.5
2.5
4

5
7
7

8
 ー
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

6
6
6

8
9

11

15
19
19

23
26
30

34
38
ー

ー
ー
ー
ー

5
5
5

6
8
9

11
14
14

17
19
23

26
30
ー

ー
ー
ー
ー

4
4
4

5
6
7

8
10
10

12
14
18

ー
ー
ー

ー
ー
ー
ー

3
3
3

4
5
5

6
8
8

9
ー
ー

ー
ー
ー

ー
ー
ー
ー

2.5
2.5
2.5

2.5
2.5
4

5
7
7

8
 ー
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

1) The dimensional difference Δ ds of the measured bore diameter applied to Classes 4 and 2 is the same as the tolerance of dimensional 
     difference Δ dmp of the mean bore diameter within a plane. However, the dimensional difference is applied to diameter series 0, 1, 2, 3 and 4 
     for Class 4, and also to all the diameter series for Class 2.

4)

1) 1)
Diameter series 9

Class 0  Class 6  Class 5  Class 4  Class 2
Max.

Diameter series 0, 1
Class 0  Class 6  Class 5  Class 4  Class 2

Max.

Diameter series 2, 3, 4
Class 0  Class 6  Class 5  Class 4  Class 2

Max.
0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

 0

Table 6.4  Tolerance of radial bearings (except tapered roller bearings)
Table 6.4 (1)  Inner rings

Table 6.4 (2)  Outer rings

Variation of mean
bore diameter

Vdmp

Class 0  Class 6  Class 5  Class 4  Class 2
Max.

6
6
6

8
9

11

15
19
19

23
26
30

34
38
55

75
94

120
150

5
5
5

6
8
9

11
14
14

17
19
23

26
30
ー 

ー 
ー 
ー 
ー 

3
3
3

3
4
5

5
7
7

8
9

12

ー 
ー 
ー 

ー 
ー 
ー 
ー

2
2
2

2.5
3
3.5

4
5
5

6
ー
ー

ー
ー
ー

ー
ー
ー
ー

1.5
1.5
1.5

1.5
1.5
2

2.5
3.5
3.5

4
 ー
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

10
10
10

13
15
20

25
30
30

40
50
60

65
70
80

90
100
120
140

5
6
7

8
10
10

13
18
18

20
25
30

35
40
ー 

ー 
ー 
ー 
ー 

4
4
4

4
5
5

6
8
8

10
13
15

ー 
ー 
ー 

ー 
ー 
ー 
ー 

2.5
2.5
2.5

3
4
4

5
6
6

8
ー 
ー 

ー 
ー 
ー 

ー 
ー 
ー 
ー 

1.5
1.5
1.5

2.5
2.5
2.5

2.5
2.5
5

5
ー
ー

ー
ー
ー

ー
ー
ー
ー

7
7
7

8
8
8

9
10
10

11
13
15

ー 
ー 
ー 

ー 
ー 
ー 
ー 

3
3
3

4
4
5

5
6
6

7
ー
ー

ー
ー
ー

ー
ー
ー
ー

1.5
1.5
1.5

1.5
1.5
1.5

2.5
2.5
4

5
 ー
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

Radial runout
of inner ring

of assembled
bearing

Kia
Class 0  Class 6  Class 5  Class 4  Class 2

Max.

Unit: μm
Perpendicularity

of inner ring
face with respect

to the bore
Sd

Class 5  Class 4  Class 2
Max.

Axial runout
of inner ring

of assembled
bearing

Sia2)

Class 5  Class 4  Class 2
Max.

7
7
7

8
8
8

9
10
10

13
15
20

ー 
ー 
ー 

ー 
ー 
ー 
ー 

3
3
3

4
4
5

5
7
7

8
ー
ー

ー
ー
ー

ー
ー
ー
ー

2.5
2.5
2.5

2.5
3
4

4
5
5

6
ー
ー

ー
ー
ー

ー
ー
ー
ー

Deviation of a single inner ring width

Δ Bs

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0
0

−40
−120
−120

−120
−120
−150

−200
−250
−250

−300
−350
−400

−450
−500
ー  

ー  
ー  
ー  
ー  

0
0
0

0
0
0

0
0
0

0
0
0

ー
ー
ー

ー
ー
ー
ー

−40
−40
−80

−120
−120
−150

−200
−250
−250

−300
ー  
ー  

ー  
ー  
ー  

ー  
ー  
ー  
ー  

0
0
0

0
0
0

0
0
0

0
ー
ー

ー
ー
ー

ー
ー
ー
ー

−40
−40
−80

−120
−120
−150

−200
−250
−250

−300
ー  
ー  

ー  
ー  
ー  

ー  
ー  
ー  
ー  

ー  
−250
−250

−250
−250
−380

−380
−500
−500

−500
−500
−630

ー  
ー  
ー  

ー  
ー  
ー  
ー  

ー
0
0

0
0
0

0
0
0

0
0
0

ー
ー
ー

ー
ー
ー
ー

0
0
0

0
0
0

0
0
0

0
0
0

ー
ー
ー

ー
ー
ー
ー

−250
−250
−250

−250
−250
−250

−380
−380
−380

−500
ー  
ー  

ー  
ー  
ー  

ー  
ー  
ー  
ー  

Variation of
inner ring width

VBs

Class 0  Class 6  Class 5  Class 4  Class 2
Max.

12
15
20

20
20
25

25
30
30

30
35
40

50
60
70

80
100
120
140

12
15
20

20
20
25

25
30
30

30
35
40

45
50
ー 

ー 
ー 
ー 
ー 

5
5
5

5
5
6

7
8
8

10
13
15

ー 
ー 
ー 

ー 
ー 
ー 
ー 

1.5
1.5
1.5

1.5
1.5
1.5

2.5
2.5
4

5
 ー
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

1.5
1.5
1.5

2.5
2.5
2.5

2.5
2.5
5

5
 ー
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

2) Applies to ball bearings such as deep groove ball bearings and angular ball bearings.
3) Applies to individual raceway rings manufactured for combined bearing use.

4) The nominal bore diameter of bearings of 0.6 mm is included in this dimensional division.

3)
Normal bearings

Upper  Lower  Upper  Lower  Upper  Lower

Duplex bearings
Class 0  Class 6  Class 5  Class 4
Upper  Lower  Upper  Lower

Class 0  Class 6  Class 5  Class 4         Class 2

2,3,4     0,1,2,3,4
Class 0        Class 6

Max.

Variation of outside diameter
in a single plane  VDsp6)

Sealed/shield bearings
diameter

Diameter series

10
10
12

16
20
26

30
38
ー

ー
ー
ー

ー
ー
ー

ー
ー
ー
ー

9
9

10

13
16
20

25
30
ー 

ー 
ー 
ー 

ー 
ー 
ー 

ー 
ー 
ー 
ー 

6
6
7

8
10
11

14
19
23

26
30
34

38
55
75

ー 
ー 
ー 
ー 

5
5
6

7
8

10

11
14
15

19
21
25

29
34
45

ー 
ー 
ー 
ー 

3
3
3

4
5
5

6
7
8

9
10
12

14
18
ー 

ー 
ー 
ー 
ー 

2
2
2.5

3
3.5
4

5
5
6

7
8
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

1.5
1.5
2

2
2
2.5

2.5
3.5
4

4
5
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

Variation of mean
outside diameter

VDmp

Class 0  Class 6  Class 5  Class 4  Class 2
Max.

Unit: μm
Radial runout of

outer ring of
assembled bearing

Kea

Class 0  Class 6  Class 5  Class 4  Class 2
Max.

2.5
2.5
2.5

2.5
3
4

5
5
7

7
8
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

Perpendicularity
of outer ring

outside surface
with respect
to the face

SD

Variation of
outer ring width

VCs

Class 0,6    Class 5  Class 4  Class 2
Max.

5
5
5

5
6
8

8
8

10

11
13
15

18
20
ー 

ー 
ー 
ー 
ー 

1.5
1.5
1.5

1.5
1.5
2.5

2.5
2.5
4

5
7
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

6) Applies to cases where snap rings are not installed on the bearings.
7) Applies to ball bearings such as deep groove ball bearings and angular ball bearings.

8) The nominal bore diameter of bearings of 2.5 mm is included in this dimensional division.

15
15
15

20
25
35

40
45
50

60
70
80

100
120
140

160
190
220
250

8
8
9

10
13
18

20
23
25

30
35
40

50
60
75

ー 
ー 
ー 
ー 

5
5
6

7
8

10

11
13
15

18
20
23

25
30
ー 

ー 
ー 
ー 
ー 

3
3
4

5
5
6

7
8

10

11
13
ー 

ー 
ー 
ー 

ー 
ー 
ー 
ー 

1.5
1.5
2.5

2.5
4
5

5
5
7

7
8
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

8
8
8

8
8
9

10
10
11

13
13
15

18
20
ー 

ー 
ー 
ー 
ー 

4
4
4

4
4
5

5
5
7

8
10
ー 

ー 
ー 
ー 

ー 
ー 
ー 
ー 

1.5
1.5
1.5

1.5
1.5
2.5

2.5
2.5
4

5
7
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

Axial runout
of outer ring
of assembled

bearing
Sea7)

Class 5  Class 4  Class 2
 Max.

8
8
8

8
10
11

13
14
15

18
20
23

25
30
ー 

ー 
ー 
ー 
ー 

5
5
5

5
5
6

7
8

10

10
13
ー 

ー 
ー 
ー 

ー 
ー 
ー 
ー 

1.5
1.5
2.5

2.5
4
5

5
5
7

7
8
 ー

 ー
 ー
 ー

 ー
 ー
 ー
 ー

Deviation
of a single
outer ring

width
Δ Cs

 All classes

Depends on 
tolerance of 
Δ Bs in relation 
to d of the 
same bearing

Depends on 
tolerance of 
VBs in relation 
to d of the 
same bearing

Class 5  Class 4  Class 2
 Max.
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A-60 A-61

Nominal
bore

diameter
d

mm
Over　Incl.

10
18
30

50
80

120

180
250
315

18
30
50

80
120
180

250
315
400

Deviation of mean
bore diameter

in a single plane
Δdmp

Class 6×      Class 5      Class 4 2)

Upper  Lower  Upper  Lower  Upper  Lower
0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
ー
ー

0
0
0

0
0
0

0
ー
ー

−5
−6
−8

−9
−10
−13

−15
ー
ー

−12
−12
−12

−15
−20
−25

−30
−35
−40

−7
−8

−10

−12
−15
−18

−22
ー
ー

1) Class 6 is the NTN standard class.
2) The dimensional difference Δ ds of the measured bore diameter applied to Class 4 is the same as the tolerance of dimensional difference Δ dmp 
     of the mean bore diameter within a plane.

Variation
of bore diameter
in a single plane

Vdsp

12
12
12

15
20
25

30
35
40

7
8

10

12
15
18

22
ー
ー

5
6
8

9
11
14

17
ー
ー

4
5
6

7
8

10

11
ー
ー

Class 6×  Class 6 1)  Class 5  Class 4
Max.

9
9
9

11
15
19

23
26
30

5
6
8

9
11
14

16
ー
ー

5
5
5

6
8
9

11
ー
ー

4
4
5

5
5
7

8
ー
ー

Radial runout of
inner ring of

assembled bearing
Kia

Class 6×  Class 6 1)  Class 5  Class 4
Max.

15
18
20

25
30
35

50
60
70

7
8

10

10
13
18

20
ー
ー

5
5
6

7
8

11

13
ー
ー

3
3
4

4
5
6

8
ー
ー

Perpendicularity
of inner ring face

with respect
to the bore

Sd

 Class 5  Class 4
Max.

7
8
8

8
9

10

11
ー
ー

3
4
4

5
5
6

7
ー
ー

Class 0        Class 6 1) Class 0 Class 0 Class 0

Variation of mean
bore diameter

Vdmp

Class 6×  Class 6 1)  Class 5  Class 4
Max.

Nominal
outside

diameter
D

mm
Over　 Incl.

18
30
50

80
120
150

180
250
315

400
500

30
50
80

120
150
180

250
315
400

500
630

Deviation of mean
outside diameter
in a single plane

Δ Dmp

Class 6×      Class 5      Class 4 4)

Upper  Lower  Upper  Lower  Upper  Lower
0
0
0

0
0
0

0
0
0

0
0

0
0
0

0
0
0

0
0
0

ー
ー

0
0
0

0
0
0

0
0
0

ー
ー

−6
−7
−9

−10
−11
−13

−15
−18
−20

ー 
ー 

−12
−14
−16

−18
−20
−25

−30
−35
−40

−45
−50

−8
−9

−11

−13
−15
−18

−20
−25
−28

ー 
ー 

3) Does not apply to bearings with flange.
4) The dimensional difference ΔDs of the measured outer diameter applied to Class 4 is the same as the tolerance of dimensional difference ΔDmp 
     of the mean outer diameter within a plane.

Variation
of outside diameter

in a single plane
VDsp

 Class 6×  Class 61)  Class 5  Class 4
Max.

12
14
16

18
20
25

30
35
40

45
60

8
9

11

13
15
18

20
25
28

ー 
ー 

6
7
8

10
11
14

15
19
22

ー 
ー 

5
5
7

8
8

10

11
14
15

ー 
ー 

Variation of mean
outside diameter

VDmp

 Class 6×  Class 61)  Class 5  Class 4
Max.

9
11
12

14
15
19

23
26
30

34
38

6
7
8

10
11
14

15
19
21

ー
ー

5
5
6

7
8
9

10
13
14

ー
ー

4
5
5

5
6
7

8
9

10

ー
ー

Radial runout of
outer ring of

assembled bearing
Kea

 Class 6×  Class 61)  Class 5  Class 4
Max.

18
20
25

35
40
45

50
60
70

80
100

9
10
13

18
20
23

25
30
35

ー
ー

6
7
8

10
11
13

15
18
20

ー
ー

4
5
5

6
7
8

10
11
13

ー
ー

8
8
8

9
10
10

11
13
13

ー
ー

4
4
4

5
5
5

7
8

10

ー
ー

Class 0        Class 6 1) Class 0 Class 0 Class 0

Perpendicularity
of outer ring

outside surface
with respect
to the face

SD3)

Class 5  Class 4
Max.

Nominal
bore

diameter
d

mm
Over     Incl.

Deviation of the actual
effective width

of inner subunit assembled
with a master outer ring

Δ T1s
Class 0           Class 6×

Upper   Lower    Upper   Lower

+100
+100
+100

+100
 +100
+150

+150
+150
+200

10
18
30

50
80

120

180
250
315

 

Unit: μm

18
30
50

80
120
180

250
315
400

 

   0
   0
   0

   0
−100
−150

−150
−150
−200

+50
+50
+50

+50
 +50
+50

+50
+100
+100

0
0
0

0
0
0

0
0
0

Deviation of the actual
effective width

of outer ring assembled
with a master inner subunit

Δ T2s
Class 0           Class 6×

Upper    Lower    Upper    Lower

+100
+100
+100

+100
 +100
+200

+200
+200
+200

   0
   0
   0

   0
−100
−100

−100
−100
−200

+50
+50
+50

+50
 +50

+100

+100
+100
+100

0
0
0

0
0
0

0
0
0

Table 6.5  Tolerance of tapered roller bearings (metric series)
Table 6.5 (1)  Inner rings

Table 6.5 (2)  Outer rings
Table 6.5 (3)  �Effective width of inner subunits 

and outer rings

Axial runout
of inner ring

of assembled
bearing

Sia
Class 4

Max.

Deviation of a single
inner ring width

Δ Bs
Class 0                           Class 5
Class 6      Class 6×      Class 4

Upper  Lower  Upper  Lower  Upper  Lower
0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
ー
ー

−200
−200
−240

−300
−400
−500

−600
ー   
ー   

−120
−120
−120

−150
−200
−250

−300
−350
−400

−50
−50
−50

−50
−50
−50

−50
−50
−50

Deviation of the actual
assembled bearing width

Δ Ts
Class 0                                   Class 5
Class 6          Class 6×          Class 4

Upper   Lower   Upper   Lower   Upper   Lower
+200
+200
+200

+200
+200
+350

+350
+350
+400

   0
   0
   0

   0
−200
−250

−250
−250
−400

 

3
4
4

4
5
7

8
ー
ー

+100
+100
+100

+100
+100
+150

+150
+200
+200

0
0
0

0
0
0

0
0
0

+200
+200
+200

+200
+200
+350

+350
ー   
ー   

−200
−200
−200

−200
−200
−250

−250
ー   
ー   

Unit: μm

Axial runout
of outer ring
of assembled

bearing
Sea

Class 4
Max.

Deviation of a single
outer ring width

Δ Cs

Upper      Lower      Upper      Lower
0
0
0

0
0
0

0
0
0

0
0

−100
−100
−100

−100
−100
−100

−100
−100
−100

−100
−100

5
5
5

6
7
8

10
10
13

ー
ー

Depends on
tolerance of Δ Bs
in relation to
d of the
same bearing

Unit: μm

5) Applies to bearings with a nominal bore
     diameter d over 10 mm and 400 mm or less.

Class 0,  Class 6 1)

Class 5,  Class 4         Class 6×5)

Inner ring 
subunit master

Outer ring 
masterT1 T2

φd φd
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A-62 A-63

Deviation of a single bore diameter

Δ ds

+13
+25
+25

+51
+76

+102

+127

0
0
0

0
0
0

0

+13
+25
+25

+51
ー 
ー 

ー 

0
0
0

0
ー
ー

ー

+13
+13
+13

+25
+38
+51

+76

0
0
0

0
0
0

0

+13
+13
+13

ー 
ー 
ー 

ー 

0
0
0

ー
ー
ー

ー

+8
+8
ー

ー
ー
ー

ー

0
0
ー

ー
ー
ー

ー

Unit: μm
Nominal bore diameter

d

mm (inch)
Over                    Incl.

ー   
76.2

266.7

304.8
609.6
914.4

1 219.2

ー   
(  3   )
(10.5)

(12   )
(24   )
(36   )

(48   )

(  3   )
(10.5)
(12   )

(24   )
(36   )
(48   )

ー    

76.2
266.7
304.8

609.6
914.4

1 219.2

ー    

Class 4
Upper     Lower

Class 2
Upper     Lower

Class 3
Upper     Lower

Class 0
Upper     Lower

Class 00
Upper     Lower

Table 6.6  Tolerance of tapered roller bearings (inch series)
Table 6.6 (1)  Inner rings

Nominal outside diameter

D

mm (inch)
Over                    Incl.

Deviation of a single outside diameter

Δ Ds

ー   
266.7
304.8

609.6
914.4

1 219.2

266.7
304.8
609.6

914.4
1 219.2
ー    

+25
+25
+51

+76
+102
+127

0
0
0

0
0
0

+25
+25
+51

+76
ー 
ー 

0
0
0

0
ー
ー

+13
+13
+25

+38
+51
+76

0
0
0

0
0
0

+13
+13
ー 

ー 
ー 
ー 

0
0
ー

ー
ー
ー

+8
ー
ー

ー
ー
ー

0
ー
ー

ー
ー
ー

Unit: μm

ー    
(10.5)
(12   )

(24   )
(36   )
(48   )

(10.5)
(12   )
(24   )

(36   )
(48   )
ー   

Class 4
Upper     Lower

Class 2
Upper     Lower

Class 3
Upper     Lower

Class 0
Upper     Lower

Class 00
Upper     Lower

Table 6.6 (2)  Outer rings

Nominal
bore diameter

d

mm (inch)
Over                   Incl.

Deviation of the actual assembled
single row bearing width

Δ Ts

ー    
101.6 (  4)
304.8 (12)

304.8 (12)
609.6 (24)

101.6 (  4)
304.8 (12)
609.6 (24)

609.6 (24)
ー

+203
+356
+381

+381
+381

0
−254
−381

−381
−381

+203
+203
+381

+381
ー  

0
0

−381

−381
ー  

+203
+203
+203

+381
+381

−203
−203
−203

−381
−381

+203
+203
ー  

ー  
ー  

−203
−203
ー  

ー  
ー  

+1 524
+1 524
+1 524

+1 524
+1 524

−1 524
−1 524
−1 524

−1 524
−1 524

　 
  
Upper Lower

Nominal
outside diameter

D

mm (inch)
Over                   Incl.

ー   

508.0 (20)

508.0 (20)

ー

Deviation of
four-row bearing

overall width
Δ B2s, Δ C2s 

Class 4 Class 2 Class 3 Class 0,00 Class 4,2,3,0
Upper  Lower    Upper  Lower    Upper  Lower    Upper  Lower

Table 6.6 (3)  �Assembly width of single-row bearings, combination width of 4-row bearings, 
effective width of inner ring subunits, effective width of outer rings

51
51
76

76

38
38
51

ー

8
18
51

76

4
ー
ー

ー

2
ー
ー

ー

Class 2 
Max.

Class 0 
Max.

Unit: μm
Nominal outside diameter

D

mm (inch)
Over                          Incl.

ー 
304.8 (14)
609.6 (24)

914.4 (36)

304.8 (14)
609.6 (24)
914.4 (36)

ー 

Radial runout of inner ring of assembled bearing 
Kia

Radial runout of outer ring of assembled bearing
Kea　 

Class 4 
Max.

　 
Class 3 

Max.

　 
Class 00 

Max.

Table 6.6 (4)  Radial runout of inner and outer rings

Deviation of the actual effective width of inner subunit
assembled with a master outer ring

Δ T1s
　 
　     Class 4  
Upper         Lower

+102
+152
ー  

ー  
ー  

0
−152
ー  

ー  
ー  

+102
+102
+178

ー  
ー  

0
0

−178

ー  
ー  

+102
+102
+102

ー  
ー  

−102
−102
−102

ー  
ー  

　 
　     Class 2  
Upper         Lower

　 
　     Class 3  
Upper         Lower

Unit: μm
Deviation of the actual effective width of outer ring assembled

with a master inner subunit
Δ T2s

　 
　     Class 4  
Upper         Lower

+102
+203
ー  

ー  
ー  

0
−102
ー  

ー  
ー  

+102
+102
+203

ー  
ー  

0
0

−203

　ー  
ー  

+102
+102
+102

ー  
ー  

−102
−102
−102

ー  
ー  

　 
　     Class 2  
Upper         Lower

　 
　     Class 3  
Upper         Lower

1) Applies to nominal bore diameters d  of 406.400 mm (16 inch) or less.

1) 1)1) 1)

Inner ring 
subunit master

Outer ring 
masterT1 T2

φd φd
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A-64 A-65

Nominal
bore

diameter

d
mm

Over      Incl.

Deviation of bearing overall width

30
50
80

120
180
250

315
400
500

630
800

50
80

120

180
250
315

400
500
630

800
1 000

Deviation
of mean

bore diameter
in a single plane

Δ dmp

Upper     Lower
0
0
0

0
0
0

0
0
0

0
0

−12
−15
−20

−25
−30
−35

−40
−45
−60

−75
−100

Deviation
of a single
inner ring

width
Δ Bs

Upper  Lower

Double row bearing

Δ B1s

Four-row bearing

Δ B2s

0
0
0

0
0
0

0
0
0

0
0

−120
−150
−200

−250
−300
−350

−400
−450
−500

−750
−1 000

+240
+300
+400

+500
+600
+700

+800
+900

+1 000

+1 500
+1 500

−240
−300
−400

−500
−600
−700

−800
−900

−1 000

−1 500
−1 500

1) Values in dot-line frame are the NTN stadard. 

Variation
of bore

diameter
in a single plane

Vdsp

Max.
12
15
20

25
30
35

40
45
60

75
100

Variation
of mean

bore
diameter

Vdmp

Max.
9

11
15

19
23
26

30
34
40

45
55

Radial
runout of

inner ring of
assembled

bearing
Kia

Max.
20
25
30

35
50
60

70
80
90

100
115

ー   
ー   

+500

+600
+750
+900

+1 000
+1 200
+1 200

+1 500
+1 500

ー   
ー   

−500

−600
−750
−900

−1 000
−1 200
−1 200

−1 500
−1 500

Unit: μm

Upper        Lower Upper       Lower

Nominal
outside

diameter

D
mm

Over      Incl.

Deviation of bearing overall width

50
80

120

150
180
250

315
400
500

630
800

1 000

1 250

80
120
150

180
250
315

400
500
630

800
1 000
1 250

1 600

Deviation
of mean outside

diameter
in a single plane

Δ Dmp

Upper     Lower
0
0
0

0
0
0

0
0
0

0
0
0

0

−16
−18
−20

−25
−30
−35

−40
−45
−50

−75
−100
−125

−160

Deviation
of a single
outer ring

width
Δ Cs

Upper  Lower

Double row bearing

Δ C1s

Four-row bearing

Δ C2s

Depends on
tolerance of
Δ Bs in
relation to d
of the same 
bearing

Depends on
tolerance of
Δ B1s in
relation to d
of the same
bearing

Depends on
tolerance of
Δ B2s in
relation to d
of the same
bearing

Variation
of outside
diameter

in a single plane
VDsp

Max.
16
18
20

25
30
35

40
45
60

80
100
130

170

Variation
of mean
outside

diameter
VDmp

Max.
12
14
15

19
23
26

30
34
38

55
75
90

100

Radial
runout of

outer ring of
assembled

bearing
Kea

Max.
25
35
40

45
50
60

70
80

100

120
140
160

180

Unit: μm

Upper        Lower Upper        Lower

Table 6.7  Tolerance of double-row and 4-row tapered roller bearings (metric series)
Table 6.7 (1)  Inner rings

Table 6.7 (2)  Outer rings
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A-66 A-67

18
30
50

80
120
150

180
250
315

30
50
80

120
150
180

250
315
400

0
0
0

0
0
0

0
0
0

−12
−14
−16

−18
−20
−25

−30
−35
−40

0
0
0

0
0
0

0
0
0

−12
−14
−16

−18
−20
−25

−30
−35
−40

0
0
0

0
0
0

0
0
0

−8
−9

−11

−13
−15
−18

−20
−25
−28

0
0
0

0
0
0

0
0
0

−6
−7
−9

−10
−11
−13

−15
−18
−20

Nominal
outside

diameter
D

mm
Over   Incl.

Variation
of outside diameter

in a single plane
VDsp

Max.

Variation of mean
outside diameter

VDmp

Max.

Deviation of mean outside diameter
in a single plane

Δ Dmp

Note: Please consult NTN Engineering for Class A bearings.

3
3
4

4
4
5

6
6
6

Axial runout of
outer ring of

assembled bearing
Sea

Class
B

Max.

Unit: μm

Class
K

Upper  Lower

Class
N

Upper  Lower

Class
C

Upper  Lower

Class
B

Upper  Lower

12
14
16

18
20
25

30
35
40

Class
K

12
14
16

18
20
25

30
35
40

Class
N

4
4
4

5
5
5

6
8

10

Class
C

3
3
3

3
3
3

4
5
5

Class
B

9
11
12

14
15
19

23
26
30

Class
K

9
11
12

14
15
19

23
26
30

Class
N

Class
C

5
5
6

7
8
9

10
13
14

4
5
5

5
6
7

8
9

10

Class
B

Radial runout of inner ring of assembled bearing
Kia

Radial runout of outer ring of assembled bearing
Kea

18
20
25

35
40
45

50
60
70

Class
K

18
20
25

35
40
45

50
60
70

Class
N

5
6
6

6
7
8

10
11
13

Class
C

3
3
4

4
4
4

5
5
5

Class
B

Unit: μm

18
30
50

80
120
150

180
250
315

30
50
80

120
150
180

250
315
400

Nominal
outside

diameter
D

mm
Over   Incl.

Note: Please consult NTN Engineering for Class A bearings.

Max.

80
120
180

250

10
80

120

180

0
−100
−150

−150

+100
+100
+150

+150

0
0
0

0

+50
+50
+50

+50

−100
−100
−100

−150

+100
+100
+100

+100

Note: 1. “ ＊ ” mark bearings are manufactured only for combined bearings.
2. Please consult NTN Engineering for Class A bearings.

Unit: μm

0
−100
−100

−100

+100
+100
+200

+200

0
0
0

0

+50
+50

+100

+100

−100
−100
−150

−150

+100
+100
+100

+100

＊
＊
＊

＊

Nominal
bore

diameter
d

mm
Over   Incl.

Deviation of the actual effective width
of inner subunit assembled with a master outer ring

Δ T1s

Deviation of the actual effective width
of outer ring assembled with a master inner subunit

Δ T2s

＊
＊
＊

＊

＊
＊
＊

＊

＊
＊
＊

＊

Class
K

Upper   Lower

Class
N

Upper   Lower

Class
C

Upper   Lower

Class
B

Upper   Lower

Class
K

Upper   Lower

Class
N

Upper   Lower

Class
C

Upper   Lower

Class
B

Upper   Lower

Table 6.8 (2)  Outer rings

Table 6.8 (3)  Effective width of inner subunits and outer rings

10
18
30

50
80

120

180

18
30
50

80
120
180

250

0
0
0

0
0
0

0

−12
−12
−12

−15
−20
−25

−30

0
0
0

0
0
0

0

−12
−12
−12

−15
−20
−25

−30

0
0
0

0
0
0

0

−7
−8

−10

−12
−15
−18

−22

0
0
0

0
0
0

0

−5
−6
−8

−9
−10
−13

−15

Nominal
bore

diameter
d

mm
Over   Incl. Upper  Lower Upper  Lower Upper  Lower Upper  Lower

Variation of
bore diameter

in a single plane
Vdsp

Max.

Variation of mean
bore diameter

Vdmp

Max.

Deviation of mean bore diameter
in a single plane

 Δ dmp
Class

K
Class

N
Class

C
Class

B

12
12
12

15
20
25

30

Class
K

12
12
12

15
20
25

30

Class
N

4
4
4

5
5
5

6

Class
C

3
3
3

3
3
3

4

Class
B

9
9
9

11
15
19

23

Class
K

9
9
9

11
15
19

23

Class
N

5
5
5

5
5
5

5

Class
C

4
4
5

5
5
7

8

Class
B

Note: Please consult NTN Engineering for Class A bearings.

3
4
4

4
5
7

8

Axial runout of
inner ring of

assembled bearing
Sia

Class
B

Max.

Table 6.8 (4)  �Radial runout of inner and outer 
rings

+200
+200
+200

+200
+200
+350

+350

0
0
0

0
−200
−250

−250

+100
+100
+100

+100
+100
+150

+150

0
0
0

0
0
0

0

+200
+200
+200

+200
+200
+350

+350

−200
−200
−200

−200
−200
−250

−300

+200
+200
+200

+200
+200
+200

+200

−200
−200
−200

−200
−200
−250

−300

Deviation of the actual assembled bearing width

Δ Ts

Upper   Lower    Upper   Lower    Upper   Lower    Upper   Lower

Unit: μm

Class
K

Class
N

Class
C

Class
B

Inner ring 
subunit master

Outer ring 
masterT1 T2

φd φd

Table 6.8  Tolerance of tapered roller bearings of J series (metric series)
Table 6.8 (1)  Inner rings
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A-68 A-69

50

120

180
250
315

400

80
80

180

250
315
400

500

120
0

0

0
0
0

0

0
−15

−25

−30
−35
−40

−45

−20
11

19

23
26
30

34

15
25

30

30
35
40

45

25
+150

+250

+300
+350
+400

+450

+200
−150

−250

−300
−350
−400

−450

−200

Unit: μm

Nominal
bore diameter

d

 mm
Over      　  Incl.

Variation
of bore diameter
in a single plane

Vdsp

Max.

Perpendicularity
of shaft washer

back face with respect
to the bore 1)

Sd

Max.

Deviation
of the actual

bearing height 1)

Δ Ts

Upper          Lower

Deviation of mean
bore diameter

in a single plane
Δ dmp

Upper          Lower

1) The standard conforms to JIS B 1539.

120
180
250

315
400
500

630
800

180
250
315

400
500
630

800
1 000

0
0
0

0
0
0

0
0

−25
−30
−35

−40
−45
−50

−75
−100

Unit: μm

Nominal
outside diameter

D

mm
Over      　  Incl.

Deviation of mean
outside diameter
in a single plane

Δ Dmp

Upper      　  Lower

Nominal
bore diameter

d

mm
Over      　  Incl.

Deviation of mean bore diameter
in a single plane

Δ dmp

Upper     Lower               Upper     Lower 

0
0
0

0
0
0

0
0
0

0
0

−8
−10
−12

−15
−20
−25

−30
−35
−40

−45
−50

Variation
of bore diameter
in a single plane

Vdsp

Class 0, 6, 5  Class 4
Max.

0
0
0

0
0
0

0
0
0

0
0

−7
−8

−10

−12
−15
−18

−22
−25
−30

−35
−40

ー
18
30

50
80

120

180
250
315

400
500

18
30
50

80
120
180

250
315
400

500
630

6
8
9

11
15
19

23
26
30

34
38

5
6
8

9
11
14

17
19
23

26
30

10
10
10

10
15
15

20
25
30

30
35

5
5
6

7
8
9

10
13
15

18
21

3
3
3

4
4
5

5
7
7

 9
11

2
2
2

3
3
4

4
5
5

6
7

Variation in thickness between
shaft washer raceway and back face

Si

Class 0        Class 6        Class 5        Class 4
Max.

Unit: μm

Class 0, 6, 5 Class 4

Nominal
outside diameter

D

mm
Over      　  Incl.

Deviation of mean outside diameter
in a single plane

Δ Dmp

Upper     Lower               Upper     Lower 

0
0
0

0
0
0

0
0
0

0
0
0

−11
−13
−16

−19
−22
−25

−30
−35
−40

−45
−50
−75

Variation
of outside diameter

in a single plane
VDsp

Class 0, 6, 5  Class 4
Max.

0
0
0

0
0
0

0
0
0

0
0
0

−7
−8
−9

−11
−13
−15

−20
−25
−28

−33
−38
−45

10
18
30

50
80

120

180
250
315

400
500
630

18
30
50

80
120
180

250
315
400

500
630
800

8
10
12

14
17
19

23
26
30

34
38
55

5
6
7

8
10
11

15
19
21

25
29
34

Depends on tolerance of 
S i  against d  of the same bearings

Variation in thickness between
housing washer raceway and back face

Se

Class 0, 6, 5, 4
Max.

Unit: μm

Class 0, 6, 5 Class 4

Table 6.9 (2)  Housing washer

Nominal
bore diameter

d

mm
Over          Incl.

0
0
0

0
0
0

0
0
0
0

−75
−100
−125

−150
−175
−200

−225
−300
−350
−400

ー
30
50

80
120
180

250
315
400
500

30
50
80

120
180
250

315
400
500
630

Unit: μm

Deviation of the actual
bearing height,

single-direction bearing 1)

Δ Ts

Upper          Lower

1) Applies to flat back face bearing of Class 0. 
The values are the NTN standard.

Table 6.9 (3)  Bearing height

Table 6.9  Tolerance of thrust ball bearings
Table 6.9 (1)  Shaft washer

Table 6.10  Tolerance of spherical thrust roller bearings
Table 6.10 (1)  Shaft washer

Table 6.10 (2)  �Housing washer
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A-70 A-71

d
mm

Over 　  Incl.

Vdsp

　  Max.

Δ dmp

Upper      Lower
10
18
30
50
80

120
180
250
315
400
500
630
800

1 000
1 250
1 600

10
18
30
50
80

120
180
250
315
400
500
630
800

1 000
1 250

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

22
27
33

+
+
+

39
46
54

+
+
+

63
72
81

+
+
+

 89
97

110

+
+
+

125
140
165
195

+
+
+
+

15
18
21

+
+
+

25
30
35

+
+
+

40
46
52

+
+
+

57
63
70

+
+
+

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

80
90

105
125

+
+
+
+

9
11
13
16
19
22
40
46
52
57
63
70
—
—
—
—

Unit: μm
1) 2)−Δ d1mp Δ dmp

Upper      Lower

d
mm

Over 　  Incl.

Vdsp

　  Max.

Δ dmp

Upper      Lower
80

120
180
250
315
400
500
630

50
80

120
180
250
315
400
500

0
0
0
0
0
0
0
0

+15
+20
+25
+30
+35
+40
+45
+50

0
0
0
0
0
0
0
0

+30
+35
+40
+46
+52
+57
+63
+70

19
22
40
46
52
57
63
70

1) Applies to all radial flat planes of tapered bores.
2) Does not apply to diameter series 7 and 8.
Note: Quantifiers

For a standard taper ratio of　   , d1 = d＋ 　　B

For a standard taper ratio of　   , d1 = d＋ 　　B

Δ dmp : Dimensional difference of the mean bore diameter within the 
  flat surface at the theoretical small end of the tapered bore
Δ d1mp : Dimensional difference of the mean bore diameter within the 
  flat surface at the theoretical large end of the tapered bore
Vdsp : Unevenness of the bore diameter with the flat surface
B : Nominal width of inner ring
α :      of the tapered bore’s standard taper angle
For a standard taper ratio of         For standard taper ratio of

α = 2°23′9.4″ α = 0°57′17.4″
 = 2.38594° = 0.95484°
 = 0.041643 rad = 0.016665 rad

Unit: μm

1
12

2
1

1) 2)

1
30

12
1

30
1

12
1

30
1

−Δ d1mp Δ dmp

Upper      Lower

Unit: μm

rs min1)

or

r1s min

Nominal
bore diameter

d
Over          Incl.

rs max or r1s max

Radial direction Axial direction
0.05

0.08

0.1  

0.15

0.2  

0.3  

0.6  

1     

1.1  

1.5  

2.1  

3     

2.5  

4     

5     

6     

7.5  

9.5  

12     

15     

19     

2     

−  

−  

−  

−  

−  

−  

40

−  

40

−  

50

−  

120

−  

120

−  

80

220

−  

280

−  

100

280

−  

280

−  

−  

−  

−  

−  

−  

−  

−  

−  

−  

−  

−  

−  

40

−  

40

−  

50

−  

120

−  

120

−  

80

220

−  

280

−  

100

280

−  

280

−  

−  

−  

−  

−  

−  

−  

−  

−  

0.1

  0.16

0.2

0.3

0.5

0.6

0.8

1   

1.3

1.5

1.9

2   

2.5

2.3

3   

3   

3.5

3.8

4   

4.5

3.8

4.5

5   

5   

5.5

6.5

8   

10    

12.5

15   

18   

21   

25   

0.2

0.3

0.4

0.6

0.8

1   

1   

2   

2   

3   

3   

3.5

4   

4   

5   

4.5

5   

6   

6.5

7   

6   

6   

7   

8   

8   

9   

10    

13    

17    

19   

24   

30   

38   

1) These are the allowable minimum dimensions of the chamfer 
dimension “r” or “r1” and are described in the dimensional table.

Unit: μm

0.3

0.6

1   

5   

3   

−  

40

−  

40

−  

50

−  

120

250

−  

120

250

−  

120

250

−  

120

250

400

−  

120

250

400

−  

180

−  

180

40

 −  

40

−  

50

−  

120

250

−  

120

250

−  

120

250

−  

120

250

400

−  

120

250

400

−  

180

−  

180

−  

0.7

0.9

1.1

1.3

1.6

1.9

2.3

2.8

3.5

2.8

3.5

4   

3.5

4   

4.5

4   

4.5

5   

5.5

5   

5.5

6   

6.5

6.5

7.5

7.5

9   

1.4

1.6

1.7

2   

2.5

3   

3   

3.5

4   

4   

4.5

5  

5   

5.5

6   

5.5

6.5

7   

7.5

7   

7.5

8   

8.5

8   

9   

10   

11   

1.5

2   

2.5

4   

6   

2) These are the allowable minimum dimensions of the chamfer 
dimension “ r” or “ r1” and are described in the dimensional table.

3) Inner rings shall be in accordance with the division of “ d ” and 
outer rings with that of “ D ”.

Note: The standard applies to the bearings whose dimensional series 
(refer to the dimensional table) are specified in the standard 
ISO 355 or JIS B 1512. For further information concerning 
bearings outside of these standards or tapered roller bearings 
using a US customary unit, please contact NTN Engineering.

Nominal bore
diameter d3)

or nominal outside
diameter D

Over          Incl.

rs min2)

or

r1s min Radial direction Axial direction

rs max or r1s max

Table 6.12 (1)  �Tolerance of tapered bores of radial 
bearings and tapered bores with allowable 
standard taper ratio 1:12 (Class 0)

Table 6.12 (2)  �Tolerance of tapered bores of radial 
bearings and tapered bores with allowable 
standard taper ratio 1:30 (Class 0)

Table 6.11  �Allowable critical-value of bearing 
chamfer

Table 6.11 (1)  �Radial bearings (except tapered 
roller bearing)

Table 6.11 (2)  �Tapered roller bearings 
of metric series

6.3  �Chamfer measurements and tolerance 
or allowable values of tapered bore

0.05

0.08

0.1

0.15

0.2

0.3

0.6

1

1.1

1.5

2

2.1

4

3

5

6

7.5

9.5

19

12

15

0.1

0.16

0.2

0.3

0.5

0.8

1.5

2.2

2.7

3.5

4

4.5

5.5

6.5

21

15

25

10

8

12.5

18

4) These are the allowable minimum dimensions of the 
chamfer dimension “r” or “r1” and are described in the 
dimensional table.    

rs max or r1s max

Radial and axial directions
rs min or r1 min4)

Unit: μm

Side surface of inner ring 
and outer ring, or side 
surface of shaft 
raceway washer and 
housing raceway washer

Bore diameter
face of bearing
or outer
diameter face
of bearing

(Axial direction)

rs min or r1s min (R
ad

ia
l d

ire
ct

io
n)

rs max or r1s max

rs
 m

in
 o

r r
1s

 m
in

rs
 m

ax
 o

r r
1s

 m
ax

rs min  or
r1s min

α

φ（
d

+
Δ

d
m

p）

φ（
d

1+
Δ

d
1m

p）
　

Δ
d1

m
p−
Δ

dm
p

BB

φ
d

1

φ
d

Theoretical tapered bore Tapered bore having dimensional difference
of mean bore diameter within plane

α

2

Table 6.11 (3)  Thrust bearings
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A-72 A-73

6.4  �Bearing tolerance measurement 
methods

For reference, measurement methods for rolling 
bearing tolerances are specified in JIS B 1515-2.

Table 6.13 shows some of the major methods 
of measuring rotation tolerances.

Table 6.13  Rotation tolerance measurement methods

Radial runout
of inner ring

of assembled bearing
(Kia)

Radial runout
of outer ring

of assembled bearing
(Kea)

Axial runout
of inner ring

of assembled bearing
(Sia)

Axial runout
of outer ring

of assembled bearing
(Sea)

Perpendicularity
of outer ring

outside surface
with respect to the face

(SD)

Perpendicularity
of inner ring face

with respect to the bore
(Sd)

The squareness of the outer ring 
outer diameter surface is the 
difference between the 
maximum and minimum 
readings of the measuring device 
when the outside ring is turned 
one revolution along the 
reinforcing plate.

The squareness of the inner ring 
side surface is the difference 
between the maximum and 
minimum readings of the 
measuring device when the inner 
ring is turned one revolution 
together with the tapered 
mandrel.

Axial runout of the outer ring is 
the difference between the 
maximum and minimum reading 
of the measuring device when 
the outer ring is turned one
 revolution.

Axial runout of the inner ring is 
the difference between the 
maximum and minimum reading 
of the measuring device when 
the inner ring is turned one 
revolution.

Radial runout of the outer ring is 
the difference between the 
maximum and minimum reading 
of the measuring device when 
the outer ring is turned one 
revolution.

Radial runout of the inner ring is 
the difference between the 
maximum and minimum reading 
of the measuring device when 
the inner ring is turned one 
revolution.

Accuracy characteristics Measurement methods

Measuring loadMeasuring load

Measuring loadMeasuring load

Measuring load Measuring load

Measuring load Measuring load

Reinforcing plate

1.2rs max

1.2rs max

6.5  �Geometrical product specifications 
(GPS)

GPS is an abbreviation of geometrical product 
specifications. GPS is the new drawing notation 
for accurately describing the geometrical 
specifications of product shapes, dimensions, 
and surface characteristics. The standard that 
specifies rules for making drawings with GPS is 
called “GPS standard.”

<Purpose of GPS>
While conventional drawing notation 
typically describes product dimensions and 
characteristics accurately, there are several 
“unclear” aspects of the conventional notation 
that can lead to varying interpretations (see 
Fig. 6.2). The main purpose of the GPS is to 
eliminate the ambiguity of drawing notation, 
thereby preventing troubles.

Fig. 6.2  Notation example of bearing bore diameter tolerance

Conventional notation GPS notation

The dimensional tolerance of bearing 
bore diameters is specified in ISO/
JIS as “Dimensional tolerance of mean 
bore diameter within plane” (see Table 
6.4 (1)). However, expressions such as 
“within plane” and “mean” are omitted 
in the conventional drawing notation as 
shown above. This can lead to several 
interpretations of the dimensional 
tolerance.

GPS code “SD” represents “middle” and 
“ACS” represents “arbitrary cross section.” 
By adding these two codes after the inner 
bore tolerance, it is possible to clearly 
express “middle of the measured diameter 
within an arbitrary cross section”, which 
is the dimensional tolerance of the mean 
bore diameter within a plane.

  
  
  
  
 0

φ
60

 ー
0.

01
5

  
  
  
  
 0

φ
60

 ー
0.

01
5
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<Applying GPS to rolling bearings>
In regards to standards related to roller bearings, 
ISO 492 specifying the tolerance of radial 
bearings and ISO 199 specifying the tolerance of 
thrust bearings were revised with GPS in 2014. 
In response to this, JIS B 1514‒1 and JIS B 
1514‒2 were also revised in 2017.

Variation of outer ring width

Outer ring radial runout

Dimensional tolerance of outer ring width

Dimensional tolerance of mean 
bore diameter within plane

A state in which rolling elements are 
in contact with both the inner ring 
raceway and the outer ring raceway

Variation of 
inner ring width

Dimensional tolerance 
of inner ring width

Inner ring 
radial runout

Dimensional tolerance 
of mean outside 
diameter within plane

Meaning of codes:

 　  
：

Distance between two points (notation is omitted 
           because the code is a standard specified operator)

 　  ：Middle (mean value of maximum and minimum values)

 　  ：Range (difference between maximum and minimum values)

 　  ：Arbitrary cross-section

 　  ：Fixed part

 　  ：Movable part

51
5

K
3

0.035
K0.035

0.025
        0
18 -0.15

        0
18 -0.15

52
5

M
4

0.02
M0.02

2
M

K

1

GG
G1 G2

   
   

 　
0

φ
95

 -0
.0

15

0.025

1 1 2＝  FP -  MP ,  G2

2 2 1＝  FP -  MP ,  G2

3 1 2＝  FP -  MP ,  G1

4 2 1＝  FP -  MP ,  G1

5 ＝ 

   
   

 　
0

φ
60

 -0
.0

15

Fig. 6.3  Example of bearing drawing applying GPS

<Example of bearing drawing applying GPS>
Fig. 6.3 shows an example of a bearing drawing 
that uses GPS.

Drawings that use GPS include notations and 
codes that are different from the ones used in 
conventional drawings.

For details, please contact NTN Engineering.
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7.2  The necessity of a proper fit

In some cases, an improper fit may lead to 
damage and shorten bearing life. Therefore it is 
necessary to carefully select the proper fit. Some 
possible bearing failures caused by an improper 
fit are listed below.

●  Raceway cracking, early flaking and 
displacement of raceway

●  Raceway and shaft or housing abrasion 
caused by creeping and fretting corrosion

●  Seizing caused by negative internal 
clearances

●  Increased noise and deteriorated 
rotational accuracy due to raceway groove 
deformation

Please refer to “16. Bearing Damage and 
Corrective Measures” for information concerning 
diagnosis of these conditions.

7.1  Resultant fits

For rolling bearings, it is necessary to fix inner 
and outer rings on the shaft or in the housing so 
that relative movement does not occur between 
fitting surfaces during operation or under load. 
This relative movement between the mating 
surfaces of the bearing and the shaft or housing 
can occur in a radial direction, an axial direction, 
or in the direction of rotation. Types of resultant 
fit include tight, transition and loose fits, which 
describe whether or not there is interference 
between the bearing and the shaft or housing.

The most effective way to fix the mating 
surfaces between a bearing and shaft or 
housing is to apply a “tight fit.” The advantage 
of a tight fit for thin walled bearings is that it 
provides uniform load support over the entire 
ring circumference without any loss of load 
carrying capacity. However, with a tight fit, 
ease of installation and disassembly is lost; and 
when using a non-separable bearing as the 
floating-side bearing, axial displacement is not 
possible. For this reason, a tight fit cannot be 
recommended in all cases.

7.  Bearing fits

Commentary
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7.3  Fit selection

Selection of a proper fit is dependent upon 
thorough analysis of bearing operating 
conditions, including consideration of:

● �Shaft and housing material, wall thickness, 
surface finish accuracy, etc.

● �Machinery operating conditions (nature 
and magnitude of load, rotational speed, 
temperature, etc.)

7.3.1  “Tight fit” or “Loose fit”
(1) �For bearing rings under rotating loads, a 

tight fit is necessary. (Refer to Table 7.1) 
“Raceways under rotating loads” refers to 
raceways receiving loads rotating relative 
to their radial direction.  
　For bearing rings under static loads, on 
the other hand, a loose fit is sufficient.

(Example) �Rotating inner ring load = the 
direction of the radial load on the 
inner ring is rotating relatively

(2) �For non-separable bearings, such as 
deep groove ball bearings, it is generally 
recommended that either the inner ring or 
outer ring be given a loose fit.

Design Ring load Fit

Rotating 
inner ring load

Static 
outer ring load

Inner ring: Tight fit

Outer ring: Loose fit

Static 
inner ring load

Rotating 
outer ring load

Inner ring: Loose fit

Outer ring: Tight fit

Inner ring:
Rotating

Outer ring:
Stationary

Inner ring:
Stationary

Outer ring:
Rotating

Inner ring:
Stationary

Outer ring:
Rotating

Inner ring:
Rotating

Outer ring:
Stationary

Bearing rotation
Static load

Static load

Unbalanced
load

Unbalanced
load

Table 7.1  Radial load and bearing fit

7.3.2  Recommended fits
Bearing fit is governed by the tolerances 
selected for bearing shaft diameters and 
housing bore diameters.

Widely used fits for Class 0 tolerance bearings 
and various shaft and housing bore diameter 
tolerances are shown in Fig. 7.1.

Generally-used, standard fits for most types of 
bearings and operating conditions are shown in 
Tables 7.2 to 7.7.

Table 7.2: Fits for radial bearings
Table 7.3: Fits for thrust bearings
Table 7.4: Fits for electric motor bearings
Table 7.6: �Inch series tapered roller bearings 

Fits of (ANSI/ABMA CLASS 4)
Table 7.7: �Inch series tapered roller bearings 

Fits of (ANSI/ABMA CLASS 3, 
CLASS 0)

Table 7.5 shows fits and their numerical 
values.

For special fits or applications, please consult 
NTN Engineering.

7.3.3  �Interference minimum and maximum 
values

The following points should be considered when 
it is necessary to calculate the interference for 
an application:

● Regarding minimum values,
1) interference is reduced by radial loads
2) �interference is reduced by differences 

between bearing temperature and 
ambient temperature

3) �interference is reduced by variation in 
mating surface

4) interference is reduced by deformation
● �The upper limit value should not exceed  

1/ 1 000 of the shaft diameter.
Required interference calculations are shown 

below.
(1) Mating surface variation and interference
Interference decreases because the mating 
surface is smoothed by the resultant fit 
(surface roughness is reduced). The amount 

the interference decreases depends on the 
roughness of the mating surfaces. It is generally 
necessary to anticipate the following decrease in 
interference.

For ground shafts: 1.0 to 2.5 μm
For machined shafts: 5.0 to 7.0 μm

The interference including this decrease 
amount is called effective interference.
(2) Radial loads and required interference
Interference of the inner ring and shaft 
decreases when a radial load is applied to 
the bearing. The interference required for 
installation to solid shafts is expressed by 
formulae (7.1) and (7.2) for each load condition.

General applications (Fr ≦ 0.3C0r)
　Δ dF = 0.08(d ∙ Fr / B)1/2   N ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙(7.1)
Under heavy load conditions (Fr > 0.3 C0r)
　Δ dF = 0.02(Fr / B)   N ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙(7.2)
Where:
　 Δ dF	: �Required effective interference 

according to radial load μm
　d	 : Bearing bore mm
　B	 : Inner ring width mm
　Fr	 : Actual radial load, N
　C0r	 : Basic static load rating N
For solid shafts, please contact NTN 

Engineering.
(3) �Temperature difference and required 

interference
Interference between inner rings and steel 
shafts is reduced as a result of temperature 
increases (difference between bearing 
temperature and ambient temperature, Δ T) 
caused by bearing rotation. Calculation of the 
minimum required amount of interference in 
such cases is shown in formula (7.3).
　Δ dT = 0.0015 ∙ d ∙ Δ T ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙(7.3)
　Δ dT	 : �Required effective interference for 

temperature difference μm
　Δ T	 : �Difference between inner ring 

temperature and ambient 
temperature °C

　d	 : Bearing bore mm

Com
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(4) Maximum interference
When bearing rings are installed with an 
interference fit, tensile or compressive stress 
may occur along their raceways. If interference 
is too great, this may cause damage to the 
rings and reduce bearing life. The maximum 
stress due to the resultant fit must not exceed 
approximately 127 MPa for safety. If the value is 
to be exceeded, consult NTN Engineering.

See section “17.4 Resultant fit surface 
pressure” for the calculation method of 
maximum stress due to the resultant fit.
(5) �Interference change amount when 

materials other than steel are used for 
shafts and housings

When materials other than steel are used for 
shafts and housings, the fits between the inner 
ring and the shaft and the outer ring and the 
housing change because of difference in the 
expansion coefficient of each material as the 
temperature rises during the rotation of the 
bearing. Therefore, it is necessary to set the 
resultant fit with expansion coefficients in 
consideration. The calculation formula of the 
change in interference is shown below.
　Δ dTE = (α1‒α2 )× d × Δ T

　Δ dTE	: �Change in interference caused 
by difference in the expansion 
coefficients mm

　α1	 : Bearing expansion coefficient 1/°C
　α2	 : �Shaft and housing expansion 

coefficient 1/°C
　d	 : �Reference dimension of resultant fit 

mm
　Δ T	 : �Temperature increase by bearing 

rotation °C
(Expansion coefficient: See Table 13.19 in 

“13. Bearing Materials.”)

7.3.4  Other details
(1) Large interference fits are recommended for,

● �Operating conditions with large vibrations 
or shock loads

● �Applications using hollow shafts or 
housings with thin walls

● �Applications using housings made of light 
alloys or plastic

(2) �Small interference fits are preferable for,
● �Applications requiring high running 

accuracy
● �Applications using small sized bearings or 

thin walled bearings
(3) �Consideration must also be given to the fact 

that fit selection will effect internal bearing 
clearance selection. (refer to page A-88.)

(4) �A particular type of fit is recommended for 
SL type cylindrical roller bearings. (refer to 
page C-67.)

(5) �Bearing dimensions are measured and 
managed at a temperature of 20°C.

G6
G7

H7
H6

H8

M6 M7
N6 N7

P6 P7

p6
n6n5

m6m5
k6k5

h6h5

g6g5
Δdmp

ΔDmp

Loose fit

Fit

Tight fit

Tight fit

Housing

Shaft

JIS Class 0
Bearing J6 J7

K6 K7

J6J5

JIS Class 0
Bearing

Transition fit

Transition fit

Fig 7.1  State of resultant fit

Com
me

nta
ry Commentary



●Bearing Fits●Bearing Fits

A-80 A-81

Table 7.2  General standards for radial bearing fits (JIS Class 0, 6X, 6)
Table 7.2 (1)  Tolerance class of shafts commonly used for radial bearings (classes 0, 6X and 6)

Condition No.

Light load 1)

or
Fluctuating

load

Normal
load 1)

Heavy load 1)

or
Impact load

Inner ring
must move
easily over

shaft

Inner ring
 does not have
to move easily

over shaft

Center axial load

Ball bearing

Incl.

18
100
200

—

—
—
—

18
100
140
200
280

—
—

—
18

100
—

—
—
—

—
18

100
140
200

—
—

—
40

140
200

140
200

—

—
40

100
140
200
400

—

—
—

40
140

50
140
200

—
—

40
100
140
200

—

—
—
—
—

100
140
200

—
40
65

100
140
280
500

—
—
—
—

50
100
140

—
—

40
65

100
140
280

Self-aligning
roller bearing Shaft

tolerance
class

h5
js6
k6

m6

　js5
k5

m5
m6
n6
p6
r6

n6
p6
r6

g6

h6

js6

When greater accuracy is
required use h5.

Generally, shaft and inner rings 
are not fixed using resultant fits.

Overall shaft diameter

Overall shaft diameter

Overall shaft diameter

Overall shaft diameter

Remarks

Cylindrical
roller bearing
Tapered roller

bearing

Full load h9/IT5 2)

When greater accuracy is 
required js5, k5, and m5 may be 
substituted for js6, k6, and m6.

Alteration of inner clearances to 
accommodate fit is not a 
consideration with single-row 
angular contact bearings and 
tapered roller bearings. 
Therefore, k5 and m5 may be 
substituted for k6 and m6.

Use bearings with larger internal 
clearances than CN clearance 
bearings.

h10/IT7 2) will suffice for power
transmitting shafts.

When greater accuracy is 
required use g5.
For large bearings, f6 will suffice 
to facilitate movement.

Tapered bore bearing (class 0) (with adapter or withdrawal sleeve)

Cylindrical bore bearing (Classes 0, 6X and 6)

Shaft diameter (mm)
Over Incl.Over Incl.Over

Inner ring
rotational

load or load
of

undetermined
direction

Static inner
ring load

Full load All bearing types
General applications

Transmission shafts, etc.

1) Standards for light loads, normal loads, and heavy loads
Light loads: dynamic equivalent radial load ≦ 0.05 Cr
Normal loads: 0.05 Cr ≦ dynamic equivalent radial load ≦ 0.10 Cr
Heavy loads: 0.10 Cr < dynamic equivalent radial load

2) IT5 and IT7 show shaft roundness tolerances, cylindricity tolerances, and related values.
Note: All values and fits listed in the above tables are for solid steel shafts.

Tolerance
class

h9 / IT5 2)

H10 / IT7 2)

Table 7.2 (2)  �Fit with shaft (fits for tapered bore bearings (Class 0) with adapter assembly/
withdrawal sleeve)

Housing bore
tolerance classOuter ring axial

direction movement 3)
Remarks

All types of loads

Light 1) or ordinary
load 1)

Shaft and inner ring
become hot

Requires precise
rotation under light

or ordinary loads

Requires low noise
operation

Light or ordinary
load

Ordinary or heavy
load 1)

High impact load

Light or fluctuating
load

Ordinary or heavy
load

Heavy load or large
impact load with

thin wall housing 2)

Yes

Yes

Easily

As a rule, it cannot
move.

Yes

Yes

Yes

As a rule, it cannot
move.

No

No

No

No

H7

H8

G7

K6

Js6

H6

Js7

K7

M7

M7

N7

P7

Primarily applies to roller 
bearings.

Primarily applies to ball bearings.

Primarily applies to ball bearings.

Primarily applies to roller 
bearings.

Static outer
ring load

Single housing

Indeterminate
load

Rotating outer
ring load

Single housing
or

Divided
housing

Conditions

Housing Load type, etc.

G7 can be used for large bearings 
or bearings with large 
temperature differential between 
the outer ring and housing.

F7 be used for large bearings or 
bearings with large temperature 
differential between the outer 
ring and housing.

If high accuracy is required, Js6 
and K6 are used in place of Js7 
and K7.

1) Standards for light loads, normal loads, and heavy loads
Light loads: dynamic equivalent radial load ≦ 0.05 Cr
Normal loads: 0.05 Cr ≦ dynamic equivalent radial load ≦ 0.10 Cr
Heavy loads: 0.10 Cr < dynamic equivalent radial load

2) The axial direction needs to be secured because the outer ring may move in the shaft direction, causing problems, depending on the 
use. (Example: planetary gear, etc.)

3) Indicates whether or not outer ring axial movement is possible with non-separable type bearings.
Note: 1. All values and fits listed in the above tables are for cast iron or steel housings.
 2. If only a center axial load is applied to the bearing, select a tolerance class that provides clearance for the outer ring in the radial 

direction.

Table 7.2 (3)  Tolerance class of housing bores commonly used for radial bearings (classes 0, 6X and 6)
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Table 7.3  Standard fits for thrust bearings (JIS Class 0 and 6)
Table 7.3 (1)  Shaft fits

Bearing type Load conditions Fit Tolerance class

All thrust bearings

Self-aligning roller
thrust bearing

Centered axial load only

Static inner ring load

Transition fit

Transition fit

Rotating inner ring load
or

Indeterminate load

Transition fit

Tight fit

k6 or js6
m6 or k6
n6 or m6

js6
or
h6

js6

Up to 200
400 to 200

400 or more

Shaft diameter
mm

Over     Incl.

Overall shaft diameter

Overall shaft diameter

Combined
load

Load conditions Tolerance
class RemarksBearing type

All thrust bearings

Self-aligning roller
thrust bearing

Centered axial load only

Static outer ring load

Indeterminate load
or

Rotating outer ring load

Fit

Loose fit

Transition fit

Select a tolerance class that will provide clearance 
between outer ring and housing.

H8

H7

K7

M7

Greater accuracy required with thrust 
ball bearings

Normal operating conditions

For relatively large radial loads

Note: All values and fits listed in the above tables are for cast iron or steel housings.

Combined
load

Bearing type

Deep groove ball
bearing

Cylindrical roller
bearing

Shaft fits
Shaft diameter

mm
Over        Incl.

～
～
～

18
100
160

 
18

100

～
～
～

40
160
200

 
40

160

Housing fits
Housing bore

diameter

All sizes

All sizes

Tolerance
class

j5
k5

m5

k5
m5
n6

Tolerance
class

H6
or
J6

H6
or
J6

Table 7.3 (2)  Housing fits

Table 7.4  Fits for electric motor bearings

Com
me

nta
ry Commentary



●Bearing Fits●Bearing Fits

A-84 A-85

3

6

10

18

30

50

80

−8

−8

−8

−10

−12

−15

−20

4T～

3T～

2T～

3T～

3T～

5T～

8T～

9L

11L

14L

16L

20L

23L

27L

4T～

3T～

2T～

3T～

3T～

5T～

8T～

12L

14L

17L

20L

25L

29L

34L

8T～

8T～

8T～

10T～

12T～

15T～

20T～

5L

6L

8L

9L

11L

13L

15L

8T～

8T～

8T～

10T～

12T～

15T～

20T～

8L

9L

11L

13L

16L

19L

22L

11T～

12T～

13T～

15T～

18T～

21T～

26T～

2L

2L

3L

4L

5L

7L

9L

10.5T

11T

12T

14.5T

17.5T

21.5T

27.5T

～  2.5L

～  3L

～  4L

～  4.5L

～  5.5L

～  6.5L

～  7.5L

14T～

15T～

16T～

19T～

23T～

27T～

33T～

2L

2L

3L

4L

5L

7L

9L

Nominal
bearing bore

 diameter
d

mm
Over Incl.

Mean bore 1)

diameter
deviation

Δ dmp

Upper

g5 h5 h6 j5 js5 j6
Bearing    ShaftBearing    ShaftBearing    ShaftBearing    ShaftBearing    ShaftBearing    Shaft Bearing    Shaft

Lower

1) The above table is not applicable to tapered roller bearings whose bore diameter d is 30 mm or less.

120
140
160

180
200
225
250
280
315
355
400
450

6

10

18

30

50

80

120
140
160
180

200
225
250
280
315
355
400
450
500

−25

−30

−35

−40

0

0

0

0

0

0

0

0

0

0

0

0 −45

11T～32L

15T～35L

18T～40L

22T～43L

25T～47L

11T～ 39L

15T～ 44L

18T～ 49L

22T～ 54L

25T～ 60L

25T～18L

30T～20L

35T～23L

40T～25L

45T～27L

25T～25L

30T～29L

35T～32L

40T～36L

45T～40L

32T～11L

37T～13L

42T～16L

47T～18L

52T～20L

34T ～  9L

40T ～10L

46.5T～11.5L

52.5T～12.5L

58.5T～13.5L

39T～11L

46T～13L

58T～18L

51T～16L

65T～20L

g6

6

10

18

30

50

80

120

150

180

250

315

400

10

18

30

50

80

120

150

180

250

315

400

500

0

0

0

0

0

0

0

0

0

0

0

0

−8

−8

−9

−11

−13

−15

−18

−25

−30

−35

−40

−45

5L～

6L～

7L～

9L～

10L～

12L～

14L～

14L～

15L～

17L～

18L～

20L～

28L

32L

37L

45L

53L

62L

72L

79L

91L

104L

115L

128L

0～

0～

0～

0～

0～

0～

0～

0～

0～

0～

0～

0～

17L

19L

22L

27L

32L

37L

43L

50L

59L

67L

76L

85L

0～

0～

0～

0～

0～

0～

0～

0～

0～

0～

0～

0～

23L

26L

30L

36L

43L

50L

58L

65L

76L

87L

97L

108L

4T～

5T～

5T～

6T～

6T～

6T～

7T～

7T～

7T～

7T～

7T～

7T～

13L

14L

17L

21L

26L

31L

36L

43L

52L

60L

69L

78L

7T～

8T～

9T～

11T～

12T～

13T～

14T～

14T～

16T～

16T～

18T～

20T～

16L

18L

21L

25L

31L

37L

44L

51L

60L

71L

79L

88L

 7.5T

 9T

10.5T

12.5T

15T

17.5T

20T

20T

23T

26T

28.5T

31.5T

～15.5L

～17L

～19.5L

～23.5L

～28L

～32.5L

～38L

～45L

～53L

～61L

～68.5L

～76.5L

7T～

9T～

11T～

13T～

15T～

18T～

21T～

21T～

24T～

27T～

29T～

32T～

10L

10L

11L

14L

17L

19L

22L

29L

35L

40L

47L

53L

Nominal
bearing bore

diameter
D

mm
Over Incl.

Mean bore 2)

diameter
deviation

Δ Dmp

Upper

G7 H6 H7 J6 J7 Js7 K6
Housing   BearingHousing   BearingHousing   BearingHousing   BearingHousing   BearingHousing   Bearing Housing   Bearing

Lower

2) The above table is not applicable to tapered roller bearings whose outside diameter D is 150 mm or less.
Note: Fit symbol “L” indicates clearance and “ T ” indicates interference.

Table 7.5  Numeric values associated with fits for radial bearing of class 0
Table 7.5 (1)  Shaft fits

Table 7.5 (2)  Housing fits

12T

12.5T

13.5T

16.5T

20T

24.5T

31T

～  4L

～  4.5L

～  5.5L

～  6.5L

～  8L

～  9.5L

～11L

14T～

15T～

17T～

21T～

25T～

30T～

38T～

1T

1T

1T

2T

2T

2T

3T

17T～

18T～

20T～

25T～

30T～

36T～

45T～

1T

1T

1T

2T

2T

2T

2T

17T～

20T～

23T～

27T～

32T～

39T～

48T～

4T

6T

7T

8T

9T

11T

13T

Nominal
bearing bore

diameter
d

mm
Over Incl.

js6 k5 k6 m5
Bearing    ShaftBearing    ShaftBearing    ShaftBearing    Shaft

Unit: μm

20T～

23T～

26T～

31T～

37T～

45T～

55T～

4T

6T

7T

8T

9T

11T

13T

m6
Bearing    Shaft

24T～

27T～

31T～

38T～

45T～

54T～

65T～

8T

10T

12T

15T

17T

20T

23T

n6
Bearing    Shaft

28T～

32T～

37T～

45T～

54T～

66T～

79T～

12T

15T

18T

22T

26T

32T

37T

p6
Bearing    Shaft

−

−

−

−

−

−

−

r6
Bearing    Shaft

37.5T～12.5L

44.5T～14.5L

51T ～16L

65T ～20L

58T ～18L

46T～3T

54T～4T

62T～4T

69T～4T

77T～5T

53T～3T

63T～4T

80T～4T

90T～4T

71T～4T

58T～15T

67T～17T

78T～20T

86T～21T

95T～23T

65T～ 15T

76T～ 17T

87T～ 20T

97T～ 21T

108T～ 23T

77T～27T

90T～31T

101T～34T

113T～37T

125T～40T

93T～ 43T

109T～ 50T

123T～ 56T

138T～ 62T

153T～ 68T

113T～
115T～
118T～

63T
65T
68T

136T～
139T～
143T～

77T
80T
84T

161T～
165T～

94T
98T

184T～
190T～

108T
114T

211T～
217T～

126T
132T

−

−

−

−

−

−

−

3

6

10

18

30

50

80

6

10

18

30

50

80

120
120
140
160

140
160
180

180
200
225

200
225
250

250
280

280
315

315
355

355
400

400
450

450
500

10T～

12T～

15T～

18T～

21T～

25T～

28T～

28T～

33T～

36T～

40T～

45T～

13L

14L

15L

18L

22L

25L

30L

37L

43L

51L

57L

63L

15T～

18T～

21T～

25T～

30T～

35T～

40T～

40T～

46T～

52T～

57T～

63T～

8L

8L

9L

11L

13L

15L

18L

25L

30L

35L

40L

45L

19T～

23T～

28T～

33T～

39T～

45T～

52T～

52T～

60T～

66T～

73T～

80T～

4L

3L

2L

3L

4L

5L

6L

13L

16L

21L

24L

28L

24T～

29T～

35T～

42T～

51T～

59T～

68T～

68T～

79T～

88T～

98T～

108T～

1T

3T

5T

6T

8T

9T

10T

3T

3T

1T

1T

0  

6

10

18

30

50

80

120

150

180

250

315

400

10

18

30

50

80

120

150

180

250

315

400

500

Nominal
bearing bore

diameter
D

mm
Over Incl.

K7 M7 N7 P7
Housing   BearingHousing   BearingHousing   BearingHousing   Bearing

Unit: μm
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Operating
conditions

Nominal bearing
outside diameter

D
mm

Over        Incl.

Outer diameter
dimensional

tolerance
Δ Ds

Upper    Lower

Housing bore
diameter
tolerance

Upper    Lower

Types of fits

When used on 
floating or fixed 
side

76.2
127.0
304.8
609.6
914.4

 
76.2

127.0
304.8
609.6

～
～
～
～
～

+25
+25
+25
+51
+76

0
0
0
0
0

51
51
51

102
152

+
+
+
+
+

76
76
76

152
229

+
+
+
+
+

～
～
～
～
～

76L
76L
76L

152L
229L

25L
25L
25L
51L
76L

1) Fit symbol “L” indicates clearance and “ T ” indicates interference.

Unit: μｍ

When outer ring 
is adjusted in the 
axial direction

When outer ring 
is not adjusted in 
the axial direction

76.2
127.0
304.8
609.6
914.4

 
76.2

127.0
304.8
609.6

～
～
～
～
～

+25
+25
+25
+51
+76

0
0
0
0
0

76.2
127.0
304.8
609.6
914.4

 
76.2

127.0
304.8
609.6

～
～
～
～
～

+25
+25
+25
+51
+76

0
0
0
0
0

76.2
127.0
304.8
609.6
914.4

 
76.2

127.0
304.8
609.6

～
～
～
～
～

+25
+25
+25
+51
+76

0
0
0
0
0

When outer ring 
is not adjusted in 
the axial direction

0
0
0

25
51

 
 
 

+
+

25
25
51
76

127

+
+
+
+
+

～
～
～
～
～

25L
25L
51L
76L

127L

25T
25T
25T
25T
25T

38
51
51
76

102

−
−
−
−
−

13
25
25
25
25

−
−
−
−
−

～
～
～
～
～

13T
25T
25T
25T
25T

64T
76T
76T

127T
178T

～
～
～
～
～

38
51
51
76

102

−
−
−
−
−

13
25
25
25
25

−
−
−
−
−

13T
25T
25T
25T
25T

64T
76T
76T

127T
178T

Loose fit

Transition fit

Tight fit

Fit 1)

Ro
ta

tin
g 

in
ne

r r
in

g 
lo

ad
Ro

ta
tin

g 
ou

te
r

rin
g 

lo
ad

Operating
conditions

Nominal bearing
bore diameter

d    mm
Over         Incl.

Bore diameter
tolerance

Δ ds
Upper    Lower

Shaft diameter
tolerance

Upper    Lower

Fit 1) Remarks

Normal load

Heavy load
Impact load

Inner ring does not
have to move easily 
over shaft with an 
ordinary load.

Inner ring must
move easily over
shaft with an
ordinary load.

76.2
304.8
609.6
914.4

 
76.2

304.8
609.6

～
～
～
～

76.2
304.8
609.6
914.4

 
76.2

304.8
609.6

～

～

～

～

76.2
304.8
609.6
914.4

 
76.2

304.8
609.6

～
～
～
～

76.2
304.8
609.6
914.4

 
76.2

304.8
609.6

～
～
～
～

+13
+25
+51
+76

0
0
0
0

+13
+25
+51
+76

0
0
0
0

+13
+25
+51
+76

0
0
0
0

+13
+25
+51
+76

0
0
0
0

25
38
76

114

+
+
+
+

0
0
0
0

13
25
51
76

−
−
−
−

38
64

127
191

+
+
+
+

13
25
51
76

+
+
+
+

0
0
0
0

～
～
～
～

～
～
～
～

～
～
～
～

13T
13T
25T
38T

38T
64T

127T
191T

38+64+ ～ 25T64T

381+457+ ～ 305T457T
13T
25T
51T
76T

13L
51L

102L
152L

0
0
0
0

13L
25L
51L
76L

Applicable when a
slight impact load is
applied as well.

0.5 μm mean interference per 1 mm of inner ring bore diameter.
Minimum in terference is 25 μm. Tolerance for the shaft is
adjusted to match tolerance of bearing bore diameter.

Not applicable when
impact load is applied.

Unit: μｍ

Ro
ta

tin
g 

in
ne

r
rin

g 
lo

ad
Ro

ta
tin

g 
ou

te
r

rin
g 

lo
ad

Operating
conditions

Nominal bearing
bore diameter

d    mm
Over         Incl.

Shaft diameter
tolerance

Upper    Lower

Heavy load
Shock load
High-speed rotation

Precision
machine tool
spindles

 
304.8
609.6
914.4

 
 

304.8
609.6

 
～
～
～

304.8
609.6
914.4

304.8
609.6

～
～
～

 
304.8
609.6
914.4

 
 

304.8
609.6

 
～
～
～

 
+13
+25
+38

 
0
0
0

+13
+25
+38

0
0
0

 
+13
+25
+38

 
0
0
0

 
18
38
64

 
18
38
64

 
+
+
+

 
+
+
+

 
30
64

102

 
+
+
+

 
30
64

102

 
+
+
+

 
～
～
～

 
～
～
～

 
5T

13T
25T

 
30T
64T

102T

 
30T
64T

102T

 
5T

13T
25T

Minimum interference is 
0.25 μm per 1 mm of 
inner ring bore diameter

Note: For class 0, bearing bore diameter d applies to 304.8 mm or less.

Unit: μｍ

Precision
machine tool
spindles

Bore diameter
tolerance

Δ ds
Upper    Lower

Fit 1)

Ro
ta

tin
g 

in
ne

r
rin

g 
lo

ad
Ro

ta
tin

g 
ou

te
r

rin
g 

lo
ad

Operating
conditions

Nominal bearing
bore diameter

D
mm

Over         Incl.

Outer diameter
dimensional

tolerance
Δ Ds

Upper    Lower

Housing bore
diameter
tolerance

Upper    Lower

Types of fits

When used for 
floating-side

152.4
304.8
609.6
914.4

 
152.4
304.8
609.6

～
～
～
～

+13
+13
+25
+38

0
0
0
0

+25
+25
+38
+51

+38
+38
+64
+89

～
～
～
～

38L
38L
64L
89L

13L
13L
13L
13L

1) Fit symbol “L” indicates clearance and “ T ” indicates interference.
Note: For class 0, bearing outer diameter D applies to 304.8 mm or less.

Unit: μｍ

When used for
fixed side

When outer ring
is not adjusted
in axial direction

Normal load
When outer ring
is not adjusted
in the axial
direction

152.4
304.8
609.6
914.4

 
152.4
304.8
609.6

～
～
～
～

152.4
304.8
609.6
914.4

 
152.4
304.8
609.6

～
～
～
～

152.4
304.8
609.6
914.4

 
152.4
304.8
609.6

～
～
～
～

+13
+13
+25
+38

0
0
0
0

+25
+25
+51
+76

～
～
～
～

25L
25L
51L
76L

0
0
0
0

+13
+13
+13
+38

0
0
0
0

0
0
0
0

～
～
～
～

13L
25L
25L
38L

13T
13T
25T
38T

+13
+13
+25
+38

0
0
0
0

13
25
25
38

−
−
−
−

～
～
～
～

0
0
0
0

25T
38T
51T
76T

152.4
304.8
609.6
914.4

 
152.4
304.8
609.6

～
～
～
～

+13
+13
+25
+38

0
0
0
0

25
38
38
51

−
−
−
−

13
13
13
13

−
−
−
−

～
～
～
～

13T
13T
13T
13T

38T
51T
64T
89T

+13
+25
+25
+38

0
0
0
0

+13
+13
+25
+38

When outer ring
is adjusted in
axial direction

Loose fit

Transition fit

Tight fit

Fit 1)

Ro
ta

tin
g 

ou
te

r
rin

g 
lo

ad
Ro

ta
tin

g 
in

ne
r r

in
g 

lo
ad

Table 7.7 (2)  Fit with housingTable 7.6 (2)  Fit with housing

Table 7.6  General fit standards for tapered roller bearings using US customary unit (ANSI class 4)
Table 7.6 (1)  Fit with shaft

Table 7.7  General fit standards for tapered roller bearings using US customary unit (ANSI classes 3 and 0)
Table 7.7 (1)  Fit with shaft
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δ2

δ1

δ

Fig. 8.1  Internal clearance

Radial internal clearance = δ
axial internal clearance ≒δ1 ＋δ2

Nominal bearing
bore diameter

mm
Over              Incl.

10
18
50

(included) 18
50

200

Measuring
Load

N

24.5
49   

147   

Adjustment of internal
clearance

C2 CN C3 C4 C5

3～4
4～5
6～8

4
5
8

4
6
9

4
6
9

4
6
9

Unit: μｍ

Table 8.1  �Adjustment of radial internal 
clearance based on measured load 
(deep groove ball bearing)

Table 8.2  �Examples of applications where 
bearing clearances other than CN 
(normal) clearance are used

Operating conditions Applications Selected
clearance

Railway vehicle axles

Vibration screens

C3

C3, C4
With a heavy or 
shock load, high fit.

Railway vehicle traction 
motors C4

C2

With an indeterminate 
load, both inner and 
outer rings are tight fit. Tractors and final 

reduction gear C4

Shaft or inner ring 
is heated.

Paper making 
machines and driers

Table rollers for rolling 
mill

Roll neck of steel mill

C3

Required low noise and 
vibration when rotating. Small electric motors C2，CM

Adjustment of 
clearance to minimize 
shaft runout.

Loose fit for both 
inner and outer rings.

Main spindles of lathes
(Double-row cylindrical 
roller bearings)

C9NA,
C0NA

C3，C4

8.  Bearing internal clearance and preload

8.1  Bearing internal clearance

Bearing internal clearance is the amount of 
internal free movement before mounting. As 
shown in Fig. 8.1, when either the inner ring 
or the outer ring is fixed and the other ring is 
free to move, displacement can take place in 
either an axial or radial direction. This amount 
of displacement (radially or axially) is termed 
the internal clearance and, depending on the 
direction, is called the radial internal clearance 
or the axial internal clearance.

When the internal clearance of a bearing 
is measured, a slight measurement load is 
applied to the raceway so the internal clearance 
may be measured accurately. However, at this 
time, a slight amount of elastic deformation 
of the bearing occurs under the measurement 
load, and the clearance measurement value 
(measured clearance) is slightly larger than 
the true clearance. This difference between 
the true bearing clearance and the increased 
amount due to the elastic deformation must be 
compensated for. These compensation values 
are given in Table 8.1. For roller bearings the 
amount of elastic deformation is small enough 
to be ignored. The internal clearance values 
for each bearing class are shown in Tables 8.8 
through 8.16.

8.2  Selection of internal clearance

The internal clearance of a bearing under 
operating conditions (effective clearance) 
is usually smaller than the initial clearance 
before being installed and operated. This is 
due to several factors including bearing fit, the 
difference in temperature between the inner 
and outer rings, etc. As a bearing’s operating 
clearance has an effect on bearing life, heat 
generation, vibration, noise, etc.; care must be 
taken in selecting the most suitable operating 
clearance.

8.2.1  �Criteria for selecting bearing internal 
clearance

A bearing’s life is theoretically at its maximum 
when operating clearance is slightly negative in 
steady operation. However, in reality it is difficult 
to constantly maintain this optimal condition. 
If the negative clearance becomes larger by 
fluctuating operating conditions, heat will be 
produced and the life will decrease severely. 
Under normal circumstances, a study should 
be performed to select an operating clearance 
slightly larger than zero. For ordinary operating 
conditions, use fitting for ordinary loads. If 
rotational speed and operating temperature are 
ordinary, selecting normal clearance enables you 
to obtain the proper operating clearance.

Table 8.2 gives examples applying internal 
clearances other than CN (normal) clearance.

For the relationship between clearance and 
life, see the section of “3.8 Clearance and life.”

8.2.2  Calculation of operating clearance
Operating clearance of a bearing can be 
calculated from initial bearing internal clearance 
and considering the decrease in clearance due 
to fitting and the difference in temperature of 
the inner and outer rings.

　 Δ e ＝ Δ 0 －(δf + δt )=Δ f －δt ………(8.1)

Where:
　Δ e	 : Effective internal clearance, mm
　Δ 0	 : Bearing internal clearance (initial), mm
　Δ f	 : �Residual clearance (clearance after 

preloading), mm
　δf	 : �Reduced amount of clearance due to 

fitting, mm
　δt	 : �Reduced amount of clearance due to 

temperature differential of inner and 
outer rings, mm

(1) Reduced clearance due to fitting
When bearings are installed with interference 
fits on shafts and in housings, the inner ring will 
expand and the outer ring will contract; thus 
reducing the bearings’ internal clearance. 

The amount of expansion or contraction varies 
depending on the shape of the bearing, the 
shape of the shaft or housing, dimensions of the 
respective parts, and the type of materials used. 
The differential can range from approximately 
70% to 90% of the effective interference.

　δf ＝ (0.70 〜0.90) Δ deff ……………(8.2)
　　δf	 : �Reduced amount of clearance due 

to interference, mm
　　 Δ deff	: Effective interference, mm
 

(2) Residual clearance
When the reduced clearance due to interference 
is calculated using the expansion rate and the 
contraction rate of each bearing, the residual 
clearance is calculated by the formula below.

1) Calculation considering distribution
Assume that the initial clearance, bearing inner 
ring bore diameter, bearing outer diameter outer 
diameter, bearing outer diameter, and housing 
bore diameter follow the normal distribution. 
The residual clearance is generally calculated as 
the range of percent defective.

When each dimension and clearance follow 
the normal distribution and the percent 
defective is 0.26% (standard range = ±3σ), 
residual clearance Δ f can be represented by the 
formula below.

　∆ f ＝ ∆ fm ± 3σ∆ f ……………………(8.3)
Where:
　　Δ fm	 : �Average value of standard 

clearance, mm
　　σΔ f	 : �Standard deviation of residual 

clearance

For the average values and standard deviation 
of residual clearance, see Table 8.3 and Table 
8.4.
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Table 8.3  Average value and standard deviation of residual clearance

Loose fit

Tight fit
Loose fit

Tight fit

Loose fit

Tight fit Δ 0m ーλo・Δ Dm

Δ 0m

Δ 0m ーλⅠ・Δ dm

Δ 0m ーλⅠ・Δ dm ーλo・Δ Dm

Inner ring fit
condition

Outer ring fit
condition

Δ fm
(Average value of residual clearance)

σΔ f
(Standard deviation of residual clearance)

σΔ02 + λⅠ2・σΔd2

σΔ02 + λo2・σΔD2 

σΔ0

σΔ02 + λⅠ2・σΔd2 +λo2・σΔD2

Shaft diameter

Inner ring bore diameter

Inner ring interference

Housing bore diameter

Outer ring outer diameter

Outer ring interference

Initial clearance

Residual clearance
Inner ring expansion rate

Outer ring contraction rate

Ds

d

Δ d

dh

D

Δ D

Δ 0

Δ f

λⅠ
λo

Dsｍ

dｍ

Δ dｍ ＝ Dsｍ ー dｍ

dhｍ

Dｍ

ΔDｍ ＝ Dｍ ー dhｍ

Δ 0m

Δ fm

RDs

Rd

Rdh

RD

RΔ0

Standard rangeStandard deviation

See Table 8.5

Average value

Note: When the linear expansion coefficient difference or the temperature difference of the outer ring and the housing or the inner ring and the 
shaft are to be considered, it is necessary to first calculate using the bearing inner ring bore diameter, bearing outer ring outer diameter, 
shaft outer diameter, and housing bore diameter before and after the expansion/contraction and then calculate the expansion rate of the 
raceway and the effective interference.

σDs ＝ 6
RDs

σ dh ＝ 6
Rdh

σ d ＝ 6
Rd

σD ＝ 6
RD

σΔ0 ＝

σΔ f 

6
RΔ0

σΔd ＝ σDs2 + σ d2

σΔD ＝ σD2 + σ dh2

Fit of inner ring and 
shaft
(when the inner 
ring and the shaft 
are solid steel)

d   : Inner ring bore diameter or shaft 
diameter

ds : Hollow shaft inner diameter
D i : Inner ring average raceway diameter 

(refer to Table 8.7)

D   : Outer ring outer diameter, housing 
bore diameter

Dh : Housing outer diameter
De : Outer ring average raceway diameter 

(refer to Table 8.7)

Inner ring 
expansion rate

Outer ring 
contraction rate

Outer ring
contraction rate

Dh＝∞

Fit of inner ring and 
hollow shaft
(when the inner 
ring and the shaft 
are solid steel)

Fit of outer ring and 
housing
(when the outer 
ring and the 
housing are solid 
steel)

Symbol (Unit: N, mm)Fit condition Calculation item Calculation formula

λⅠ＝  　・ 
D i

d
1 ー （ ds ）

2

　 d    

1 ー （ 　 ）
2
・（ 　 ）

2

λⅠ＝  
D i

d

λo＝  
D
De

φDeφDφDh

λo＝  　・ 
D
De

D
De

D i

d

1 ー （ D  ）
2

　 Dh

1 ー （ 　 ）
2
・（ 　 ）

2

Dh

D

d
ds φdsφdφD i

Expansion rate of 
outer cylinder 

outer diameter

E1, E2：Longitudinal elastic modulus 
of outer and inner cylinders

ν1, ν2：Poisson’s ratio of outer 
and inner cylinders

Contraction rate of 
inner cylinder bore 

diameter

Symbol (Unit: N, mm)Calculation item Calculation formula

λ1＝　　　　　　　　　　　　　　　　 　　　・  
d1

d2

E2 +E1 

Note: Table 13.6 (A-143) in the section of “13. Bearing materials” shows the physical property values of the main materials.

E2 ＋1 （  　　　　　  ）（d   + d   ）2
1

2
2

（d   ー d   ）2
1

2
2

+ν1
（d   + d   ）2

1
2

2

（d    ー d   ）2
1

2
2

ー ν2
（d   + d   ）2

2
2

3

（d   ー d   ）2
2

2
3

λ2＝　　　　　　　　　　　　　　　　 　　　・  
d2

d3

E2 +E1 

E1 ＋1 （  　　　　　  ）（d  + d   ）2
2

2
3

（d  ー d  ）2
2

2
3

+ν1
（d   + d   ）2

1
2

2

（d   ー d   ）2
1

2
2

ー ν2
（d   + d   ）2

2
2

3

（d   ー d   ）2
2

2
3

φd3φd2φd1

Table 8.4  Symbols and formulas used for calculation

Table 8.5  Expansion rate and contraction rate of raceway diameter

Table 8.6  Fit of two cylinders (general expression)

2) Calculation by direct sum
When the use condition is severe and calculation 
is to be done under the worst condition, 
the maximum and minimum values of each 
dimension are used for direct sum.

∆ f max = ∆ o max －λi ∆ d min －λo ∆ D min  
∆ f min = ∆ o min －λi ∆ d max －λo ∆ D max (8.4)

∆ f max  ∆ f min	 : �Maximum and minimum 
values of residual 
clearance, mm

∆ o max  ∆ o min	: �Maximum and minimum values 
of initial clearance, mm

∆ d max  ∆ d min	: �Maximum and minimum values 
of inner ring interference, mm

Δ D max  Δ D min	: �Maximum and minimum values 
of outer ring interference, mm

λi   λo	 : �Inner ring expansion rate, outer 
ring contraction rate 
(See Table 8.5)
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A-92 A-93

Nominal bearing
bore diameter

d　mm
Over         Incl.

—  
2.5
 6   

2.5
6   

 10   

10   
18   
24   

18   
24   
30   

30   
40   
50   

40   
50   
65   

65   
80   

100   

80   
100   
120   

120   
140   
160   

140   
160   
180   

180   
200   
225   

200   
225   
250   

250   
280   
315   

280   
315   
355   

355   
400   
450   

400   
450   
500   

500   
560   

   

560   
630   

   

C2

Min.          Max.
0   
0   
 0   

6   
7   
 7   

0   
0   
 1   

9   
10   
 11   

1   
1   
 1   

11   
11   
 15   

1   
1   
 2   

15   
18   
 20   

2   
2   
 2   

23   
23   
 25   

2   
2   
 2   

30   
35   
 40   

2   
2   
 3   

45   
55   
 60   

3   
3   
 3   

70   
80   
 90   

10   
10   

    

100   
110   

    

CN

Min.          Max.
4   
2   
 2   

11   
13   
 13   

80   
90   

    

210   
230   

    

55   
60   
 70   

145   
170   
 190   

35   
40   
 45   

105   
115   
 125   

25   
25   
 30   

71   
85   
 95   

3   
5   
 5   

18   
20   
 20   

6   
6   
 8   

20   
23   
 28   

10   
12   
 15   

30   
36   
 41   

18   
18   
20   

48   
53   
 61   

C3

Min.          Max.
10   

8   
 8   

20   
23   
 23   

11   
13   
13   

25   
28   
 28   

15   
18   
23   

33   
36   
 43   

25   
30   
 36   

51   
58   
 66   

41   
46   
 53   

81   
91   

 102   

63   
75   
 85   

117   
140   
 160   

90   
100   
 110   

170   
190   
 210   

130   
150   
 170   

240   
270   
 300   

190   
210   

    

330   
360   

    

C4

Min.          Max.
—　
—　

 14   

—　
—　

 29   

18   
20   
 23   

33   
36   
 41   

28   
30   
38   

46   
51   
 61   

46   
53   
 61   

71   
84   
 97   

71   
81   
 91   

114   
130   
 147   

107   
125   
 145   

163   
195   
 225   

155   
175   
 195   

245   
270   
 300   

225   
250   
 280   

340   
380   
 420   

310   
340   

   

470   
520   

   

C5

Min.          Max.
—　
—　

 20   

—　
—　

 37   

25   
28   
 30   

45   
48   
 53   

40   
45   
55   

64   
73   
 90   

65   
75   
 90   

105   
120   
 140   

105   
120   
135   

160   
180   
 200   

150   
175   
 205   

230   
265   
 300   

225   
245   
 275   

340   
370   
 410   

315   
350   
390   

460   
510   
570   

440   
490   

   

630   
690   

    

Unit: μｍTable 8.8  Radial internal clearance of deep groove ball bearings

Self-aligning ball bearing

Cylindrical roller bearing 1)

Self-aligning roller bearing

Tapered roller bearing

Bearing type
Average raceway diameter

Outer ringInner ring

1.05
5

4d＋D 0.95
5

d＋4D

1.03
4

3d＋D

1.03
4

3d＋D

1.03 
5

4d＋D

1.05 
5

3d＋D

3
2d＋D

4
3d＋D

4
3d＋D

0.97
3

d＋2D

0.97
4

d＋3D

0.97
5

d＋4D

0.98
4

d＋3D

0.97
5

d＋4D

0.98
6

d＋5D

4
d＋3D

1) Average raceway diameter values shown for double-flange type.

Ball bearing All types

12

13, 22

23

All types

Type B, type C, type 213

ULTAGE series

All types

Table 8.7  Average raceway diameter (approximate expression)

(3)  �Reduced internal clearance due to inner/
outer ring temperature difference.

During operation, normally the outer ring will 
range from 5 to 10°C cooler than the inner ring 
or rotating parts. However, if the cooling effect 
of the housing is large, the shaft is connected 
to a heat source, or a heated substance is 
conducted through the hollow shaft; the 
temperature difference between the two rings 
can be even greater. The amount of internal 
clearance is thus further reduced by the 
differential expansion of the two rings.

　δt = α・Δ T・Do ……………………(8.5)
　δt	 : �Reduced amount of clearance due to 

temperature differential of inner and 
outer rings, mm

　α	 : �Bearing material expansion coefficient 
12.5 × 10-6/°C

　 Δ T	: �Inner/outer ring temperature 
differential, °C

　Do	 : Outer ring raceway diameter, mm

Outer ring raceway diameter, Do, values can 
be approximated by using formula (8.6) or (8.7).

For ball bearings and spherical roller bearings,
　Do = 0.20(d + 4.0D) …………………(8.6)

For roller bearings (except spherical roller 
bearings),
　Do = 0.25(d + 3.0D) …………………(8.7)
　dw : Bearing bore diameter, mm
　Dw : Bearing outside diameter, mm

For the ULTAGE series bearings, consult NTN 
Engineering.

Note that the formula in item 8.2.2 only 
applies to steel bearings, shafts and housings.

“Operating clearance calculation (based 
on 3σ)” can be done by using the bearing 
technique calculation tool on the NTN website 
(https://www.ntnglobal.com).
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A-94 A-95

Nominal
bearing bore

diameter
d  mm

Over    Incl.

C1

Min. Max.

C2

Min. Max.

CN

Min. Max.

C3

Min. Max.

C4

Min. Max.

3
3
3

3
3
3

3
3
3
3

8
8

10

10
11
13

15
16
18
20

10
18
30

50
80

100

120
150
180
200

12
12
12

14
17
22

30
33
35
40

6
6
6

8
11
13

15
16
18
20

15
15
20

25
32
40

50
55
60
65

8
8

10

14
17
22

30
35
35
40

15
15
20

25
32
40

50
55
60
65

22
24
32

40
50
60

75
80
90

100

22
30
40

55
75
95

110
130
150
180

30
40
55

75
95

120

140
170
200
240

ー
10
18

30
50
80

100
120
150
180

Unit: μm

Note: The clearance group in the table is applied only to contact 
angles in the table below.

Nominal bearing
bore diameter

d　mm
Over         Incl.

—　
10   

 24   

10   
24   

 30   

30   
40   
50   

40   
50   
65   

65   
80   

100   

80   
100   
120   

120   
140   
160   

140   
160   
180   

180   
200   
225   

200   
225   
250   

250   
280   
315   

280   
315   
355   

355   
400   
450   

400   
450   
500   

C2

Min.          Max.

0   
0   
 0   

25   
25   
 25   

5   
5   

 10   

30   
35   
 40   

10   
15   
 15   

45   
50   
 55   

15   
20   
 25   

60   
70   
 75   

35   
45   
 45   

90   
105   
 110   

55   
55   
 65   

125   
130   
 145   

100   
110   
 110   

190   
210   
 220   

CN

Min.          Max.

20   
20   
 20   

45   
45   
 45   

190   
210   
 220   

280   
310   
 330   

125   
130   
 145   

195   
205   
 225   

25   
30   
 40   

50   
60   
 70   

40   
50   
 50   

75   
85   
 90   

60   
70   
 75   

105   
120   
 125   

90   
105   
110   

145   
165   
 175   

C3

Min.          Max.

35   
35   
 35   

60   
60   
 60   

45   
50   
60   

70   
80   
 90   

65   
75   
85   

100   
110   
 125   

100   
115   
 120   

145   
165   
 170   

140   
160   
 170   

195   
220   
 235   

190   
200   
225   

260   
275   
 305   

280   
310   
 330   

370   
410   
 440   

C4

Min.          Max.

50   
50   
 50   

75   
75   
 75   

60   
70   
 80   

85   
100   
 110   

90   
105   
125   

125   
140   
 165   

145   
165   
 170   

190   
215   
 220   

195   
220   
 235   

250   
280   
 300   

260   
275   
 305   

330   
350   
 385   

370   
410   
 440   

460   
510   
 550   

C5

Min.          Max.

—　
65   
 70   

—　
90   
 95   

80   
95   

 110   

105   
125   
 140   

130   
155   
180   

165   
190   
 220   

200   
225   
 250   

245   
275   
 300   

275   
305   
330   

330   
365   
 395   

370   
410   
 455   

440   
485   
 535   

510   
565   
 625   

600   
665   
 735   

Unit: μm

10
18
24

30
40
50

65
80

100

120
140
160

180

4
5
5

9
9

12

12
18
18

24
24
ー

ー

11
12
12

17
17
22

22
30
30

38
38
ー

ー

ー
ー
15

15
20
25

30
35
35

40
50
60

65

ー
ー
30

30
35
40

45
55
60

65
80
90

100

18
24
30

40
50
65

80
100
120

140
160
180

200

Note: 1. Suffix CM is added to bearing numbers. 
Example: 6205 ZZ CM

           2. Clearance not interchangeable for cylindrical roller bearings.

Unit: μm
Radial internal clearance CM

  Cylindrical
roller bearing
Min.         Max.

Nominal bearing
bore diameter

d  mm
Over         Incl.

Deep groove
ball bearing

Min.        Max.

Nominal bearing
bore diameter

d　mm
Over         Incl.

Cylindrical bore bearing

C2
Min.          Max.

1
2
2

3
4
5

6
6
7

8
9

10

10
15

8
9

10

12
14
16

18
19
21

24
27
31

38
44

CN
Min.          Max.

C3
Min.          Max.

C4
Min.          Max.

C5
Min.          Max.

2.5
6   

10   

14   
18   
24   

30   
40   
50   

65   
80   

100   

120   
140   

6
10
14

18
24
30

40
50
65

80
100
120

140
160

15
17
19

21
23
24

29
31
36

40
48
56

68
80

5
6
6

8
10
11

13
14
16

18
22
25

30
35

20
25
26

28
30
35

40
44
50

60
70
83

100
120

10
12
13

15
17
19

23
25
30

35
42
50

60
70

15
19
21

23
25
29

34
37
45

54
64
75

90
110

25
33
35

37
39
46

53
57
69

83
96

114

135
161

21
27
30

32
34
40

46
50
62

76
89

105

125
150

33
42
48

50
52
58

66
71
88

108
124
145

175
210

Table 8.9  Radial internal clearance of self-aligning ball bearings

Table 8.10 (1)  �Radial internal clearance for duplex 
angular contact ball bearings

Table 8.12  �Interchangeable radial internal clearance for cylindrical roller bearing  
(cylindrical bore)

Nominal bearing
bore diameter

d　mm
Over         Incl.

Tapered bore bearing

C2
Min.          Max.

ー
ー
ー

ー
13
15

19
22
27

35
42
50

60
65

ー
ー
ー

ー
26
28

35
39
47

57
68
81

98
110

CN
Min.          Max.

C3
Min.          Max.

C4
Min.          Max.

C5
Min.          Max.

ー
ー
ー

ー
17
20

24
27
32

39
47
56

68
74

ー
ー
ー

ー
33
39

46
52
61

75
90

108

130
150

ー
ー
ー

ー
20
23

29
33
41

50
62
75

90
100

ー
ー
ー

ー
42
50

59
65
80

98
116
139

165
191

ー
ー
ー

ー
28
33

40
45
56

69
84

100

120
140

ー
ー
ー

ー
37
44

52
58
73

91
109
130

155
180

ー
ー
ー

ー
55
62

72
79
99

123
144
170

205
240

2.5
6   

10   

14   
18   
24   

30   
40   
50   

65   
80   

100   

120   
140   

6
10
14

18
24
30

40
50
65

80
100
120

140
160

ー
ー
ー

ー
7
9

12
14
18

23
29
35

40
45

Unit: μm

Contact
angle symbol

Nominal
contact angle

C
A1)

B

15°
30°
40°

Applicable clearance 2)

C1, C2
       C2, CN, C3
              CN, C3, C4

1) Not indicated for bearing number.
2) For information concerning clearance other than applicable 

clearance, please contact NTN Engineering.

C2

Min. Max.

CN

Min. Max.

C3

Min. Max.

C4

Min. Max.

C5

Min. Max.

0
1
1

1
2
2

0
1
3

10
11
11

13
15
15

15
17
20

18
24

30
40
50

65
80

100

15
16
16

19
22
24

24
31
36

5
6
6

6
7
9

7
11
13

21
23
24

26
30
32

33
42
49

10
12
13

13
15
17

16
21
25

16
19
21

21
24
28

28
34
40

28
31
33

35
39
45

48
56
65

24
28
31

31
35
40

41
50
58

36
40
43

45
50
57

61
74
67

10
18

24
30
40

50
65
80

Unit: μm

10only

Nominal
bearing bore

diameter
d  mm

Over    Incl.

Table 8.10 (2)  �Radial internal clearance of double row 
angular contact ball bearings

Table 8.11  �Radial internal clearance of 
bearings for electric motor
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A-96 A-97

Nominal bearing
bore diameter

d   mm
Over                 Incl.

Contact α≦27° (e≦0.76)

C2
 Min.                 Max.

Note: 1. This table applies to bearings contained in the catalog. For information concerning other bearings or bearings using US customary units, 
please contact NTN Engineering.

2. The correlation of axial internal clearance (Δ a) and radial internal clearance (Δ r) is expressed as Δ r = 0.667 × e × Δ a.
e: Constant (see dimensions table)

3. The table does not apply to the bearing series 329X, 330, 322C, and 323C, 303C, and T4CB.

CN
 Min.                 Max.

C3
 Min.                 Max.

C4
 Min.                 Max.

25
25
25
20
20
20
45
45
45
60
80

100
120
160
180
200
220
260
300
350
400

75
75
95
85
85

110
150
175
175
200
220
260
300
360
400
440
480
560
600
650
700

18
24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
315
355
400
500
560

24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
315
355
400
500
560
630

75
75
95
85

110
130
150
175
175
200
240
260
300
360
400
440
500
560
620
750
850

125
125
165
150
175
220
260
305
305
340
380
420
480
560
620
680
760
860
920

1 050
1 150

125
145
165
175
195
240
280
350
390
400
440
500
560
620
700
780
860
980

1 100
1 250
1 400

170
195
235
240
260
325
390
480
520
540
580
660
740
820
920

1 020
1 120
1 280
1 400
1 550
1 700

170
195
210
240
280
325
390
455
500
520
600
660
720
820
920

1 020
1 120
1 280
1 440
1 650
1 850

220
245
280
305
350
410
500
585
630
660
740
820
900

1 020
1 140
1 260
1 380
1 580
1 740
1 950
2 150

Nominal bearing
bore diameter

d   mm
Over        Incl.

Cylindrical bore bearing

C1NA
 Min.       Max.

C2NA
 Min.       Max.

NA 1)

 Min.       Max.
C3NA

 Min.       Max.
C4NA

 Min.       Max.
C5NA

 Min.       Max.

10
10
10
10
12
15
15
20
25
25
30
35
35
40
45
50
55
60
65
75
85
95

20
20
20
25
25
30
35
40
45
50
60
65
75
80
90

100
110
120
135
150
170
190

30
30
30
35
40
45
50
60
70
80
90

100
110
120
135
150
165
180

 200
225
255
285

ー
65
65
70
80
95

110
130
155
180
200
225
250
275
305
330
370
410

 455
510
565
625

ー
75
75
80
95

110
130
150
180
205
230
260
285
315
350
380
420
470
520
585
650
720

5
5
5
5
5
5
5

10
10
10
15
15
15
20
20
25
25
30
 30
35
45
50

10
10
10
10
12
15
15
20
25
25
30
35
35
40
45
50
55
60
65
75
85
95

ー
10
18
24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
 315
355
400
450

10
18
24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
315
 355
400
450
500

20
20
20
25
25
30
35
40
45
50
60
65
75
80
90

100
110
120
135
150
170
190

35
35
35
40
45
50
55
70
80
95

105
115
125
140
155
170
185
205

 225
255
285
315

45
45
45
50
55
65
75
90

105
120
135
150
165
180
200
215
240
265

 295
330
370
410

45
45
45
50
55
65
75
90

105
120
135
150
165
180
200
215
240
265

 295
330
370
410

55
55
55
60
70
80
90

110
125
145
160
180
200
220
240
265
295
325

 360
405
455
505

1) For bearings with normal clearance, only NA is added to bearing numbers. Example: NU310NA

Table 8.13  Non-interchangeable radial internal clearance for cylindrical roller bearing

Table 8.14  Axial internal clearance for double row and duplex tapered roller bearings (metric series)
Nominal bearing

bore diameter
d   mm

Over                 Incl.

Contact α> 27° (e > 0.76)

C2
 Min.                 Max.

CN
 Min.                 Max.

C3
 Min.                 Max.

C4
 Min.                 Max.

50
50
70
70
80

100
120
120
120
160
ー
ー

ー
ー
ー

ー
ー
ー

ー
ー
ー

18
24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
315
355
400
500
560

24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
315
355
400
500
560
630

50
60
70
80
90

110
130
150
160
180
ー
ー

ー
ー
ー

ー
ー
ー

ー
ー
ー

70
80

100
110
120
150
180
200
210
240
ー
ー

ー
ー
ー

ー
ー
ー

ー
ー
ー

90
100
120
140
160
190
230
260
260
300
ー
ー

ー
ー
ー

ー
ー
ー

ー
ー
ー

10
10
10
10
10
10
20
20
20
30
ー
ー

ー
ー
ー

ー
ー
ー

ー
ー
ー

30
30
40
40
40
50
70
70
70

100
ー
ー

ー
ー
ー

ー
ー
ー

ー
ー
ー

30
30
40
40
50
60
70
70
70

100
ー
ー

ー
ー
ー

ー
ー
ー

ー
ー
ー

70
80
90

110
130
150
180
210
210
240
ー
ー

ー
ー
ー

ー
ー
ー

ー
ー
ー

Unit: μm

Nominal bearing
bore diameter

d   mm
Over        Incl.

Tapered bore bearing

C9NA 2)

 Min.       Max.
C0NA 2)

 Min.       Max.
C1NA

 Min.       Max.
C2NA

 Min.       Max.
NA 1)

 Min.       Max.
C3NA

 Min.       Max.

7
7
7

10
10
10
10
15
20
20
25
30
30
30
35
40
40
45
45
50
60
70

17
17
17
20
20
20
20
30
35
35
40
45
45
50
55
65
65
75
75
90

100
115

20
20
20
25
25
30
35
40
45
50
60
65
75
80
90

100
110
120
135
150
170
190

5
5
5
5
5
5
5

10
10
10
15
15
15
20
20
25
25
30

 30
35
45
50

5
10
10
10
12
15
15
20
25
25
30
35
35
40
45
50
55
60
65
75
85
95

30
30
30
35
40
45
50
60
70
80
90

100
110
120
135
150
165
180
 200
225
255
285

35
35
35
40
45
50
55
70
80
95

105
115
125
140
155
170
185
205
 225
255
285
315

ー
10
18
24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
 315
355
400
450

10
18
24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
315
355
400
450

　500

10
10
10
10
12
15
15
20
25
25
30
35
35
40
45
50
55
60
65
75
85
95

20
20
20
25
25
30
35
40
45
50
60
65
75
80
90

100
110
120
135
150
170
190

55
55
55
60
70
80
90

110
125
145
160
180
200
220
240
265
295
325
 360
405
455
505

45
45
45
50
55
65
75
90

105
120
135
150
165
180
200
215
240
265
 295
330
370
410

45
45
45
50
55
65
75
90

105
120
135
150
165
180
200
215
240
265
 295
330
370
410

Unit: μm

2) C9NA, C0NA and C1NA clearances are applied only to precision bearings of JIS Class 5 and higher.
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A-98 A-99

C2

Min.                 Max.

26
36
46

56
66
76
96

66
86
96

106
126
156
176

17
40
60

80
100
140
180

40
60
80

100
140
180
220

56
76
86

96
116
136
156

106
126
136

156
176
196
216

96
116
126

136
156
176
196

146
166
176

196
216
236
256

136
156
166

186
206
226
246

186
206
226

246
266
296
316

Unit: μm

Nominal bearing
bore diameter

d   mm
Over                 Incl.

CN

Min.                 Max.

C3

Min.                 Max.

C4

Min.                 Max.

Nominal bearing
bore diameter

d   mm
Over          Incl.

Cylindrical bore bearing

C2
 Min.          Max.

10
10
15

15
20
20

30
35
40

50
60
65

70
80
90

100
110
120

 130
140
140

150
170
190

210
230
260

290
320
350

20
20
25

30
35
40

50
60
75

95
110
120

130
140
150

170
190
200

 220
240
260

280
310
350

390
430
480

530
580
640

CN
 Min.          Max.

C3
 Min.          Max.

C4
 Min.          Max.

C5
 Min.          Max.

14
18
24

30
40
50

65
80

100

120
140
160

180
200
225

250
280
315

355
400
450

500
560
630

710
800
900

1 000
1 120
1 250

18
24
30

40
50
65

80
100
120

140
160
180

200
225
250

280
315
355

400
450
500

560
630
710

800
900

1 000

1 120
1 250
1 400

35
35
40

45
55
65

80
100
120

145
170
180

200
220
240

260
280
310

 340
370
410

440
480
530

580
650
710

780
860
950

20
20
25

30
35
40

50
60
75

95
110
120

130
140
150

170
190
200

 220
240
260

280
310
350

390
430
480

530
580
640

45
45
55

60
75
90

110
135
160

190
220
240

260
290
320

350
370
410

 450
500
550

600
650
700

770
860
930

1 020
1 120
1 240

35
35
40

45
55
65

80
100
120

145
170
180

200
220
240

260
280
310

 340
370
410

440
480
530

580
650
710

780
860
950

45
45
55

60
75
90

110
135
160

190
220
240

260
290
320

350
370
410

 450
500
550

600
650
700

770
860
930

1 020
1 120
1 240

60
60
75

80
100
120

145
180
210

240
280
310

340
380
420

460
500
550

600
660
720

780
850
920

1 010
1 120
1 220

1 330
1 460
1 620

60
60
75

80
100
120

145
180
210

240
280
310

340
380
420

460
500
550

600
660
720

780
850
920

1 010
1 120
1 220

1 330
1 460
1 620

75
75
95

100
125
150

180
225
260

300
350
390

430
470
520

570
630
690

750
820
900

1 000
1 100
1 190

1 300
1 440
1 570

1 720
1 870
2 080

Table 8.15  Radial internal clearance of spherical roller bearings

Table 8.16  Axial internal clearance of four points contact ball bearings

Tapered bore bearing

ー
35
40

50
60
75

95
110
135

160
180
200

220
250
270

300
330
360

400
440
490

540
600
670

750
840
930

1 030
1 120
1 230

14
18
24

30
40
50

65
80

100

120
140
160

180
200
225

250
280
315

355
400
450

500
560
630

710
800
900

1 000
1 120
1 250

18
24
30

40
50
65

80
100
120

140
160
180

200
225
250

280
315
355

400
450
500

560
630
710

800
900

1 000

1 120
1 250
1 400

ー
45
55

65
80
95

120
140
170

200
230
260

290
320
350

390
430
470

520
570
630

680
760
850

960
1 070
1 190

1 300
1 420
1 560

ー
60
75

85
100
120

150
180
220

260
300
340

370
410
450

490
540
590

650
720
790

870
980

1 090

1 220
1 370
1 520

1 670
1 830
2 000

ー
75
95

105
130
160

200
230
280

330
380
430

470
520
570

620
680
740

820
910

1 000

1 100
1 230
1 360

1 500
1 690
1 860

2 050
2 250
2 470

ー
15
20

25
30
40

50
55
65

80
90

100

110
120
140

150
170
190

 210
230
260

290
320
350

390
440
490

530
570
620

ー
25
30

35
45
55

70
80

100

120
130
140

160
180
200

220
240
270

300
330
370

410
460
510

570
640
710

770
830
910

ー
25
30

35
45
55

70
80

100

120
130
140

160
180
200

220
240
270

300
330
370

410
460
510

570
640
710

770
830
910

ー
35
40

50
60
75

95
110
135

160
180
200

220
250
270

300
330
360

400
440
490

540
600
670

750
840
930

1 030
1 120
1 230

ー
45
55

65
80
95

120
140
170

200
230
260

290
320
350

390
430
470

520
570
630

680
760
850

960
1 070
1 190

1 300
1 420
1 560

ー
60
75

85
100
120

150
180
220

260
300
340

370
410
450

490
540
590

650
720
790

870
980

1 090

1 220
1 370
1 520

1 670
1 830
2 000

Unit: μm

Nominal bearing
bore diameter

d   mm
Over          Incl.

C2
 Min.          Max.

CN
 Min.          Max.

C3
 Min.          Max.

C4
 Min.          Max.

C5
 Min.          Max.
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A-100 A-101

Method Basic pattern Applicable bearings Methods and characteristics ApplicationsObject

Angular contact
ball bearing

Tapered roller 
bearing

Thrust ball 
bearing

Angular contact 
ball bearing

Angular contact 
ball bearing
Deep groove 
ball bearing

Tapered roller 
bearing

(high speed)

Self-aligning 
roller thrust 

bearing
Cylindrical 

roller thrust 
bearing

Thrust ball 
bearing

Maintaining 
accuracy of rotating 
shaft, preventing 
vibration, increasing 
rigidity

Increasing 
bearing rigidity

Maintaining 
accuracy and 
preventing vibration 
and noise with a 
constant amount of 
preload without 
being affected by 
loads or temperature

Preload is primarily 
used to prevent 
smearing of 
opposite axial load 
side when bearing 
an axial load.

Preloading is accomplished by a 
predetermined offset of the rings 
or by using spacers.
For the standard preload see 
Table 8.18.

Preload is accomplished by 
adjusting a threaded screw.
The amount of preload is set by 
measuring the starting torque or 
axial displacement.

Preloading is accomplished by 
using coil or belleville springs.
For deep groove ball bearings: 
4 to 10 d N
d: shaft diameter (mm)
For angular contact ball bearings: 
see Table 8.18.

Preload is accomplished by using 
coil or belleville springs.
Recommended preloads for thrust 
ball bearings:(larger value of the 
formulas below is adopted)
T1 = 0.42 (nC0a)1.9 × 10-13 N 
T2 = 0.00083 C0a N 
Self-aligning roller thrust bearing,
Cylindrical roller thrust bearing 
T = 0.025 C 0.8 N

Grinding 
machines

Lathes
Milling machines

Measuring 
instruments

Lathes
Milling machines
Differential gears 
of automotives

Printing machines
Wheels

Internal grinding 
machines

Electric motors
High speed shafts 
in small machines

Tension reels

Rolling mills
Extruding 
machines

Remarks T  ：preload, N
n  ：Rotational speed  min−1

C0a：Basic static axial load rating,  N

ΔΔ
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Table 8.17  Preloading methods and characteristics

8.3  Preload

Normally, bearings are used with a slight internal 
clearance under operating conditions. However, 
in some applications, bearings are given an 
initial load; this means that the bearings’ 
internal clearance is negative before operation. 
This is called “preload” and is commonly applied 
to angular ball bearings and tapered roller 
bearings.

8.3.1  Purpose of preload
The following results are obtained by constant 
elastic compressive force applied to the contact 
points of rolling elements and raceway by 
providing preload.
(1) �Bearing’s rigidity increases, internal 

clearance tends not to be produced even 

when heavy load is applied.
(2) �The particular frequency of the bearing 

increases and is suitable for high-speed 
rotation.

(3) �Shaft runout is suppressed; rotation and 
position precision are enhanced.

(4) Vibration and noise are controlled.
(5) �Sliding of rolling elements by turning, 

spinning, or pivoting, is controlled and 
smearing is reduced.

(6) �Fretting produced by external vibration is 
prevented.

Applying excessive preload could result in 
reduction of life, abnormal heating, or increase 
in turning torque. You should therefore 
consider the objectives before determining the 
amount of preload.

8.3.2  Preloading methods and amounts
The most common method of applying preload 
on a bearing is to change the relative position 
of the inner and outer rings of the bearing in 
the axial direction while applying an axial load 
between bearings on opposing sides. There are 
two types of preload: fixed position preload and 
constant pressure preload.

The basic pattern, purpose and characteristics 
of bearing preloads are shown in Table 8.17.

Fixed position preload
1) �Fixed position preload is effective for 

positioning the two bearings and also for 
increasing the rigidity.

2) �The amount of preload will change due to 
axial displacement caused by temperature 
differences between the shaft and housing 
and the inner and outer rings. Preload will 
also change as a result of displacement due 
to loads.

Constant pressure preload
1) �Due to the use of a spring for the constant 

pressure preload, the preloading amount 
can be kept constant, even when the 
distance between the two bearings 
fluctuates under the influence of operating 
heat and load.

2) �Axial loads cannot be applied in the 
direction in which springs are contracted.

Also, the standard preloading amount for the 
paired angular contact ball bearings is shown in 
Table 8.18. Light and normal preload is applied 
to prevent general vibration, and medium and 
heavy preload is applied especially when rigidity 
is required.

8.3.3  Preload and rigidity
The increased rigidity effect preloading has on 
bearings is shown in Fig. 8.2 to Fig. 8.4. When 
the offset inner rings of the two paired angular 
contact ball bearings are pressed together, each 
inner ring is displaced axially by the amount δo 
and is thus given a preload, Fo, in the direction. 
Under this condition, when external axial load 
Fa is applied, bearing Ⅰ will have an increased 
displacement by the amount δa and bearing 
Ⅱ will have a decreased displacement. At this 
time the loads applied to bearing Ⅰ and Ⅱ are 
FⅠ and FⅡ, respectively. Under the condition of 
no preload, bearing Ⅰ will be displaced by the 
amount δb when axial load Fa is applied. Since 
the amount of displacement, δa, is less than 
δb, it indicates a higher rigidity for δa.

If a large axial load is to be applied, care must 
be taken because the preload may be released, 
causing problems such as heat generation, 
vibration, and rigidity decrease.

Three-row combinations and two-row 
combinations are different and have unique right 
and left displacement diagrams. Figure 8.3 uses 
a two-row diagram for bearing Ⅰ, and Figure 8.4 
uses a two-row diagram for bearing Ⅱ. When 
preload Fo is applied, bearing Ⅰ is displaced by 
δ01 and bearing Ⅱ is displaced by δ02. Under 
this condition, when axial load Fa is additionally 
applied, bearing Ⅰ will have an increased 
displacement by the amount δa and bearing Ⅱ 
will have a decreased displacement.
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A-102 A-103

Fa

Bearing!
(Diagram of two rows)

Bearing@
(Diagram of one row)

F1

F2

δo2 δo1

δo

δa

δ2＝δo2ーδa δ1＝δo1＋δa

Fo

Bearing@ Bearing!

Fo

δo2 δo1

Fa

Fo

δo

Ax
ia

l l
oa

d

Fa

Bearing!
(Diagram of one row)

Bearing@
(Diagram of two rows)

F1

F2

δo2 δo1

δo

δa

δ2＝δo2ーδa δ1＝δo1＋δa

Fo

Fo

Fa

Fo

δo2 δo1

δo

Bearing@ Bearing!

Ax
ia

l l
oa

d

Fig. 8.3  Preload diagram of DBT combination (DT side load)

Fig. 8.4  Preload diagram of DBT combination (DB side load)

Bearing@ Bearing!

F1= F2+Fa

Axial displacement

δo

δ1 δ2

δo

Fo

Fa

Fa

F1

F2

δb

δa

Ax
ia

l l
oa

d

Fa

FoFo

δo δo

Bearing@ Bearing!

Inner ring axial displacement

Fo：Preload

Inner ring axial displacement

F1=F2+Fa

       Fa：External axial load

(1) Before preloading

(2) After preloading
Under preloading

(3) Under preloading 
and applied 
axial load

Fo

δoδoδoδo

F2

δa δa

δa　

Outer ring

Inner ring
Ball

Fig. 8.2  Fixed position preload model diagram and preload diagram
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A-104 A-105

Table 8.18  The normal preload of duplex angular contact ball bearings

29
29
78

98
147
196

294
490
490

490
590
590

590
785
785

885
885
885

980
980

98
98

196

390
590
785

980
1 470
1 960

1 960
2 450
2 450

2 450
2 940
2 940

3 900
3 900
3 900

4 400
4 400

390
490
980

1 960
2 450
3 900

4 900
5 900
6 850

6 850
8 850
8 850

8 850
11 800
11 800

13 700
13 700
13 700

15 700
15 700

294
390
590

980
1 470
2 450

3 450
3 900
4 900

4 900
5 900
5 900

5 900
7 850
7 850

8 800
8 800
8 800

11 800
11 800

147
147
294

490
785
980

1 470
1 960
2 450

2 450
2 940
2 940

2 940
3 900
3 900

4 400
4 400
4 400

5 900
5 900

49
49
98

147
196
294

390
590
590

590
685
685

685
885
885

980
980
980

1 470
1 470

294
390
785

1 470
1 960
2 940

3 900
4 900
5 900

5 900
7 850
7 850

7 850
9 800
9 800

11 800
11 800
11 800

13 700
13 700

196
294
490

885
980

1 470

2 450
2 940
3 900

3 900
4 900
4 900

4 900
5 900
5 900

7 850
7 850
7 850

8 850
8 850

　　Series

72, 72B 73, 73B 

Unit: N

Light
preload

GL

Light
preload

GL

Normal
preload

GN

Normal
preload

GN

Medium
preload

GM

Medium
preload

GM

Heavy
preload

GH

Heavy
preload

GH

bearing　　

—
12
18

32
40
50

65
80
90

95
100
105

110
120
140

150
160
170

180
190

12
18
32

40
50
65

80
90
95

100
105
110

120
140
150

160
170
180

190
200

196
294
490

885
980

1 470

1 960
2 940
2 940

2 940
3 900
3 900

3 900
5 900
5 900

8 850
8 850
8 850

9 800
9 800

147
147
294

590
590
880

1 470
1 960
1 960

1 960
2 450
2 450

2 450
3 450
3 450

4 900
4 900
4 900

6 850
6 850

78
78

147

294
294
490

590
885
885

885
980
980

980
1 470
1 470

2 450
2 450
2 450

3 450
3 450

29
29
49

78
78

147

147
196
196

196
294
294

294
490
490

685
685
685

885
885

—
—

29

49
49
78

98
147
147

196
196
196

245
294
390

390
390
490

490
685

147
196
294

590
685
785

1 180
1 470
1 470

1 960
1 960
1 960

2 940
3 450
4 400

4 400
4 400
5 900

5 900
7 850

78
147
196

294
390
490

785
980
980

1 270
1 270
1 270

1 780
1 960
2 450

2 450
2 450
3 450

3 450
4 900

39
49
98

147
196
245

390
490
490

685
685
685

885
980

1 270

1 270
1 270
1 770

1 770
2 450

Over Incl.

79 70

Nominal bearing
bore diameter

d
mm

Normal
preload

GN

Medium
preload

GM

Heavy
preload

GH

Light
preload

GL

Light
preload

GL

Normal
preload

GN

Medium
preload

GM

Heavy
preload

GH

8.4  Necessary minimum load

In general, when a bearing is operated under 
no load or a very light load, slippage may occur 
between the rolling element and the raceway 
(see “8.3.1 Purpose of preload”). In the case of 
high-speed rotation, a gyro slip or a cage slip 
may cause early damage such as smearing.  In 
this case it is necessary to apply a minimum load 
to prevent slippage during bearing operation.

A rough standard for the necessary minimum 
radial loads for radial bearings is shown below.

　Ball bearings (except self-aligning 
　ball bearings):	 : 0.023 C0r
　Self-aligning ball bearings	: 0.018 C0r
　Roller bearings	 : 0.040 C0r
Where, C0r: Basic static rating load (N)

＊�Consult with NTN for the necessary minimum axial loads 
for thrust bearings.
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A-106 A-107

1.0

0.5

0.6

0.7

0.8

 0.9

5 6 7 8 9 10 11
Cr
P

f L

9.1  Constant speed rotation

As the rotational speed of the bearing increases, 
the temperature of the bearing also rises due 
to heat generation inside the bearing due 
to friction. This may result in damage to the 
bearing, such as seizure, and the bearing will be 
unable to continue stable operation. Therefore, 
the maximum speed at which it is possible for 
the bearing to continuously operate without the 
generation of excessive heat beyond specified 
limits is called the allowable speed (min–1). The 
allowable speed of a bearing depends on the 
type of bearing, bearing dimensions, type of 
cage, load, lubrication conditions, and cooling 
conditions.

The bearing dimensional table gives 
approximate allowable rotational speeds for 
grease and oil lubrication.

● �The bearing must have the proper 
internal clearance prescribed in the NTN 
Engineering standard design specifications 
and must be properly installed.

● �A quality lubricant must be used. The 
lubricant must be replenished and changed 
when necessary.

● �The bearing must be operated at normal 
operating temperature under ordinary load 
conditions (P ≦ 0.08 Cr, Fa / Fr ≦ 0.3).

If the load is below the minimum necessary 
load (see section “8. Bearing Internal Clearance 
and Preload 8.4”), rolling elements may not turn 
smoothly. If so, please contact NTN Engineering 
for more information. Allowable rotation for 
deep groove ball bearings with contact seal 
(LLU type) or low-torque seal (LLH type) is 
determined according to the circumferential 
speed of the seal. For bearings to be used 
under heavier than normal load conditions, the 
allowable speed values listed in the bearing 
tables must be multiplied by an adjustment 
factor. The adjustment factors f L and fC are 
given in Figs. 9.1 and 9.2.

Fig. 9.1  �Value of adjustment factor fL depends 
on bearing load

Fig. 9.2  �Value of adjustment factor fc depends 
on combined load

0

1.0

0.9

0.8

0.7

0.6

0.5
0.5 1.0 1.5 2.0

Fa
Fr

f C

Tapered roller bearing

Tapered roller bearing

Deep groove ball bearing
Deep groove ball bearing

Angular contact ball bearing

Angular contact ball bearing

Spherical roller bearing (Fa /Fr≦2e)

Spherical roller bearing (Fa /Fr≦2e)

Table 9.1  �Adjustment factor, f B, for allowable 
number of revolutions

Bearing type Adjustment factor  fB

Deep groove ball bearing
Angular contact ball bearing
Cylindrical roller bearing
Tapered roller bearing

3.0
2.0
2.5
2.0

9.  Allowable speed

Also, when radial bearings are mounted on 
vertical shafts, retention of lubricant and cage 
guidance are less favorable when compared 
to horizontal shaft mounting. Therefore, 
the allowable speed should be reduced to 
approximately 80% of the listed speed. For 
speeds other than those mentioned above, and 
for which data is incomplete, please consult 
NTN Engineering.

If rotational speed is to exceed allowable 
rotational speed given in the dimensions table, 
it will require special considerations, such as 
using a bearing for which cage specifications, 
internal clearance and precision have been 
thoroughly checked. It may require adopting 
forced circulation, jet oil or mist oil lubrication as 
the lubrication method.

Under such high speed operating conditions, 
when special care is taken, the standard 
allowable speeds given in the bearing tables 
can be adjusted upward. The maximum speed 
adjustment values, f B, by which the bearing 
table speeds can be multiplied, are shown in 
Table 9.1. However, for any application requiring 
speeds in excess of the standard allowable 
speed, please consult NTN Engineering.

Polylube bearings (see section 11.4) have 
their original allowable rotational speed 
provision. For details, see the special catalogs 
“Polylube bearing (CAT. No. 3022/E)” and 
“Polylube needle bearing (CAT. No. 3605/J).”

9.2  �Low-speed rotation and rapid 
acceleration/deceleration

When the bearing rotational speed is 
particularly low (the product of the rotational 
speed n (min–1) and the rolling element pitch 
diameter Dpw (mm) is Dpw n < 10 000), an 
elastohydrodynamic lubrication oil film may not 
be formed at the contact surface between the 
rolling element and the raceway surface.

Under such conditions, lubricant containing an 
extreme-pressure additive (EP additive) should 
be used.

When rapid acceleration/deceleration is 
included in the operating conditions, the cage 
may break.

Please contact NTN Engineering because 
the allowable rotational speed needs to be 
examined individually.

9.3  Oscillating applications

In small oscillating movement, the rotation 
direction changes before the bearing makes one 
rotation. 

The moment when the rotation method 
forwards and reverses, the rotational speed 
becomes zero. At this time, a lubrication oil film 
in the fluid mechanics may not be formed or 
maintained.

Under such conditions, lubricant containing an 
extreme-pressure additive (EP additive) should 
be used.

Suitable preload may be applied to reduce the 
sliding of rolling elements.

When the oscillation angle is extremely small, 
an oil film is unlikely to be formed on the contact 
surface between the raceway surface and the 
rolling element, and fretting (slight abrasion) 
may occur.

Please contact NTN Engineering because 
the allowable rotational speed needs to be 
examined individually.
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A-108

9.4  Heat rating rotational speed

The heat rating rotational speed is an index 
standardized in JIS B 1550:2010 (ISO 
15312:2003) that uses bearing operating 
temperature as reference.

This standard refers to the rotational speed 
of the inner ring of the bearing when the heat 
generation amount due to the bearing internal 
friction becomes equivalent to the heat radiation 
amount of the shaft and housing for mounting 
the bearing in the case where the bearing is 
operated at the reference condition below.

Reference conditions are shown below.
(1) Reference temperature

 Reference temperature of static outer ring 
(housing raceway washer): 70°C
 Reference ambient temperature around 
bearing: 20°C

(2) Reference load
Radial bearing (0° ≦ α ≦ 45°):
　Pure radial load of 0.05 × C0r
Thrust roller bearing (45° ≦ α ≦ 90°):
　Pure axial load of 0.02 × C0a

(3) Lubricant
The lubricant must be mineral oil that 
is free of an extreme-pressure additive 
and have viscosity ν below the following 
values at 70°C.
Radial bearing:
　ν = 12 mm2/s (equivalent to ISO VG32)
Thrust roller bearing:
　ν = 24 mm2/s (equivalent to ISO VG68)

(4) Lubrication method
In oil bath lubrication, the oil level is the 
center of the rolling element that is at the 
lowermost position.

Refer to JIS B 1550:2010 (ISO 15312:2003) 
for further details.
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10.1  Friction

One of the main functions required of a bearing 
is that it must have low friction. Under normal 
operating conditions rolling bearings have a 
much smaller friction coefficient than sliding 
bearings, especially when comparing starting 
friction.

The friction coefficient for rolling bearings is 
expressed by formula (10.1).

　　μ =  2M   ………………………… (10.1)
　          Pd

Where:
　μ : Friction coefficient
　M : Friction moment, N・mm
　P : Load, N
　d : Bearing bore, mm
The dynamic friction coefficient for rolling 

bearings varies with the type of bearing, load, 
lubrication, speed, and other factors. For normal 
operating conditions, the approximate friction 
coefficients for various bearing types are listed 
in Table 10.1.

Deep groove ball bearings
Angular contact ball bearings
Self-aligning ball bearings
Cylindrical roller bearings
Needle roller bearings
Tapered roller bearings
Self-aligning roller bearings
Thrust ball bearings
Thrust roller bearings

Bearing type Friction coefficient  μ×10-3

1.0～1.5
1.2～1.8
0.8～1.2
1.0～1.5
2.0～3.0
1.7～2.5
2.0～2.5
1.0～1.5
2.0～3.0

Table 10.1   Friction coefficient for bearings 
(reference)

10.  Friction and temperature rise

10.2  Temperature rise

Almost all friction loss in a bearing is 
transformed into heat within the bearing itself 
and causes the temperature of the bearing to 
rise. The amount of thermal generation caused 
by the friction moment can be calculated using 
formula (10.2).
　Q = 0.105×10−6 M × n  ……………(10.2)
Where:
　Q : Thermal value, kW
　M : Friction moment, N・mm
　n : Rotational speed, min–1

Bearing operating temperature is determined 
by the equilibrium or balance between the 
amount of heat generated by the bearing and 
the amount of heat conducted away from the 
bearing. In most cases the temperature rises 
sharply during initial operation, then increases 
slowly until it reaches a stable condition and 
then remains constant. The time it takes to 
reach this steady state depends on the amount 
of heat produced, heat capacity/diffusion of 
the shaft and housing, amount of lubricant 
and method of lubrication. If the temperature 
continues to rise and does not become constant, 
it must be assumed that there is some improper 
function.

When any abnormal temperature rise is 
observed, examine the equipment. Remove 
the bearing for inspection if necessary. Some 
possible causes of abnormal temperature rises 
would be as follows.

•  Bearing misalignment (due to moment load 
or incorrect installation)

• Insufficient internal clearance
• Excessive preload
• Amount of lubricant too small or large
• Unsuitable lubricant
• Heat generated from sealing mechanism
• Excessive load
• Rapid acceleration and deceleration
• Heat conducted from external sources
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Figure 10.1  β and e
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10.3  Starting torque calculation

The starting torque refers to the torque 
generated at the time of initial bearing rotation, 
and the torque generation factor differs 
between ball bearings and roller bearings. For 
ball bearings, this calculation is shown below 
with an angular contact ball bearing.  For roller 
bearings, a tapered roller bearing is used as an 
example.

Even if the actual starting torque value is the 
same number, the torque calculation value is a 
reference value because there is measurement 
variation for each bearing.

1)  Preload and staring torque of angular 
contact ball bearings

Bearings having a contact angle such as angular 
contact ball bearings and tapered roller bearings 
cannot be used by themselves. Two bearings 
must face each other or be used in combination. 
In this case, the bearings are often used by 
applying a preload, and the larger the preload 
is, the larger the friction torque of the bearing 
becomes. The starting torque of the angular 
contact ball bearing when a preload is applied 
generates the majority of the spin slip and the 
rolling friction torque.

The relationship between the preload and the 
starting torque of angular contact ball bearings 
is not a simple proportional relationship, and 
the calculation is complicated; therefore, please 
contact NTN Engineering.

2)  Preload and starting torque of tapered 
roller bearings

The starting torque of tapered roller bearings are 
influenced by the following factors.

(1)  Sliding friction between roller large end 
surface and inner ring large rib surface

(2) Rolling friction of rolling surface
(3) Sliding friction of roller and cage

Figure 10.2 shows calculation examples. For 
details, please contact NTN Engineering.

(4) Stirring resistance of lubricant
However, (2) to (4) are extremely small 

compared with (1); therefore, the starting 
torque of tapered roller bearings is calculated 
by (1).

Starting torque M of tapered roller bearings is 
represented by formula (10.3).

 
　M =μ・e・cos (β/2)・Fa     Ｎ・ｍｍ …(10.3)
　　M : Starting torque, N・mm
　　μ : Friction coefficient
　　 e :  Contact position between roller and 

inner ring rib, mm (see Figure 10.1)
　　β : Roller angle, ° (see Figure 10.1)
　　Fa : Preload, N
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11.  Lubrication

11.1  Purpose of lubrication

The purpose of rolling bearing lubrication is to 
prevent direct metallic contact between the 
various rolling and sliding elements. This is 
accomplished through the formation of a thin 
oil (or grease) film on the contact surfaces. 
Lubricant is necessary for operating rolling 
bearings. For rolling bearings, lubrication has the 
following advantages:

(1)  Reduction of friction and wear 
It prevents direct metallic contact between 
the rolling and sliding elements of bearing 
components and reduces friction and 
wear.

(2)  Prolonged bearing life 
The rolling fatigue life is prolonged by 
forming an oil film on the rolling contact 
surface part.

(3)  Friction heat dissipation and cooling 
circulating lubrication can dissipate heat 
generated from friction or conducted from 
the outside.

(4)  Others 
It prevents foreign materials from 
entering inside the bearing and 
suppresses corrosion (rust) by covering 
the bearing surface with oil.

In order to exhibit these effects, a lubrication 
method that matches service conditions is 
required. In addition to this, a quality lubricant 
must be selected, the proper amount of 
lubricant must be used and the bearing must 
be designed to prevent foreign matter from 
getting in or lubricant from leaking out. If 
lubrication is insufficient, friction is not reduced, 
causing excessive rise in bearing temperature 
or abnormal wear. Therefore, an appropriate 
lubrication and lubrication method should be 
selected.
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Fig. 11.1

Table 11.1   Oil volume, friction loss, and 
temperature increase  
(See Fig. 11.1)

Range Characteristics Lubrication method

When oil volume is extremely 
low, direct metallic contact 
occurs in places between the 
rolling elements and raceway 
surfaces. Bearing abrasion and 
seizing may occur.

A thin oil film develops over all 
surfaces, friction is minimal 
and bearing temperature is 
low.

As oil volume increases, heat 
buildup is balanced by cooling.

Regardless of oil volume, 
temperature increases at a 
fixed rate.

As oil volume increases, 
cooling dominates and bearing 
temperature decreases.

A

B

C

D

E

-

Grease lubrication
Oil mist
Air-oil lubrication

Circulating 
lubrication

Circulating 
lubrication

Forced circulation 
lubrication
Oil jet lubrication

Fig. 11.1 shows the relationship between 
oil volume, friction loss, and temperature rise. 
Table 11.1 details the characteristics of this 
relationship.

Commentary



●Lubrication●Lubrication

A-112 A-113

Method
Concern

Grease
lubrication Oil lubrication

Handling

Reliability

Cooling effect

Seal structure

Power loss

Environment
contamination

High speed rotation

◎

○

×

○

○

○

×

△

◎

○

△

○

△

○

(Circulation necessary)

◎：Very good　○：Good　△：Fair　×：Poor

Table 11.2  �Comparison of grease lubrication 
and oil lubrication characteristics

11.2  �Lubrication methods and 
characteristics

Lubrication methods for bearings can be roughly 
divided into grease and oil lubrication. Each of 
these has its own features, so the lubrication 
method that best offers the required function 
must be selected.

Characteristics of each method are shown in 
Table 11.2.

11.3  Grease lubrication

Grease lubricants are relatively easy to handle 
and require only the simplest sealing devices. 
For these reasons, grease is the most widely 
used lubricant for rolling bearings. It is used in a 
bearing that is pre-sealed with grease (sealed/
shielded bearing), or if using an unsealed 
bearing, fill the bearing and housing with the 
proper amount of grease, and replenish or 
change the grease regularly.

With sealed bearings, the proper grease 
amount does not cause leakage; however, under 
use conditions including a lot of vibrations, 
which cause grease to flow easily, or under 
high-speed outer ring rotation, in which large 
centrifugal force is applied on the grease, the 
grease may purge (in rare cases). Please consult 
NTN Engineering.

11.3.1  Types and characteristics of grease
Lubricating grease is composed of either a 
mineral base oil or a synthetic base oil. To 
this base a thickener and other additives are 
added. The properties of all greases are mainly 
determined by the kind of base oil used and 
by the combination of thickening agent and 
various additives. Table 11.5 shows general 
grease varieties and characteristics, and Table 
11.6 shows grease brand names and their 
characteristics. (See pages A-116 and A-117.) 
As performance characteristics of even the 
same type of grease will vary widely from 
brand to brand, it is necessary to check the 
manufacturers’ data when selecting grease.

(1) �Base oil 
Mineral oil or synthetics such as ester oil, 
synthetic hydrocarbon oil, or ether oil are 
used as the base of greases. 
　Generally, greases with low viscosity 
base oils are best suited for low 
temperatures and high speeds; grease 
using high-viscosity base oil has superior 
high-temperature and high-load 
characteristics.

(2) �Thickening agents 
Thickening agents are compounded with 
base oils to maintain the semi-solid state 
of the grease. Thickening agents consist 
of two types of bases: metallic soaps 
and non-soaps. Metallic soap thickeners 
include: lithium, sodium, calcium, etc. 
Non-soap base thickeners are divided 
into two groups: inorganic (silica gel, 
bentonite, etc.) and organic (polyurea, 
fluorocarbon, etc.). The various special 
characteristics of a grease, such as 
limiting temperature range, mechanical 
stability, water resistance, etc. depend 
largely on the type of thickening agent 
used. For example, a sodium based grease 
is generally poor in water resistance 
properties, while greases with bentone, 
poly-urea and other non-metallic soaps as 

the thickening agent are generally superior 
in high temperature properties.

(3) �Additives 
Various additives are added to grease 
depending on the purpose. Typical 
additives include anti-oxidants, high-
pressure additives (EP additives), rust 
preventives, and anti-corrosives. For 
bearings subject to heavy loads and/
or shock loads, grease containing high-
pressure additives should be used. Anti-
oxidants are added to grease used in most 
types of rolling bearings.

(4) �Consistency 
Consistency is an index that indicates 
hardness and fluidity of grease. The 
higher the NLGI number, the HARDER 
the grease is. For the lubrication of 
rolling bearings, greases with the NLGI 
consistency numbers of 1, 2, and 3 are 
used. General relationships between 
consistency and application of grease are 
shown in Table 11.3.

Table 11.3  Consistency of grease
NLGI

consistency
No.

JIS(ASTM)
60 times blend

consistency
Application

0
1
2

3

4

For centralized greasing use
For centralized greasing use
For general use and sealed 
bearing use
For general use, 
high temperature use, 
and sealed bearing use
For special use

355 to 385
310 to 340
265 to 295

220 to 250

175 to 205

(5) �Mixing different types of greases 
When greases of different kinds are mixed 
together, the consistency of the greases 
will change (usually softer), the operating 
temperature range will be lowered, and 
other changes in characteristics will occur. 
As a rule, grease should not be mixed 
with grease of any other brand. However, 
if different greases must be mixed, at 
least greases with the same base oil and 
thickening agent should be selected.
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Table 11.4  Bearing space factor K
Bearing type1) Cage type K

Deep groove ball bearing2) Pressed cage 61

Angular contact ball bearing

Pressed cage 54

Machined cage 33

Molded resin cage 33

Cylindrical roller 

bearing

NU type3)
Pressed cage 50

Machined cage 36

N type5)
Pressed cage 55

Machined cage 37

ULTAGE series(EA type)

E type

NU type4)
Machined cage 33

Molded resin cage 33

N type4)
Machined cage 34

Molded resin cage 35

Tapered roller bearing Pressed cage 46

Spherical roller 

bearing

Type C Pressed cage 35

Type B   Type 213 Machined cage 28

ULTAGE series
Type EA Pressed cage 33

Type EM Machined cage 31

1) �Does not apply to model numbers that are not specified in the catalog.
2) Does not apply top 160 series bearings.    3) Does not apply to NU4 series.
4) Applies to G1 machined cages only.    5) Does not apply to N4 series.

11.3.2  Amount of grease
The amount of grease used in any given 
situation will depend on many factors relating 
to the size and shape of the housing, space 
limitations, bearing’s rotating speed and type 
of grease used. As a rule of thumb, bearings 
should be filled to 30 to 40% of their space 
and housing should be filled 30 to 60%. Where 
speeds are high and temperature rises need 
to be kept to a minimum, a reduced amount 
of grease should be used. Excessive amounts 
of grease cause temperature rises which 
in turn cause the grease to soften and may 
allow leakage. Oxidation and deterioration of 
excessive grease fills may cause the lubricating 
efficiency to be lowered. Moreover, the 
standard bearing space can be found by formula 
(11.1)

　V ＝ K ・ W …………………………… (11.1)
where,
　　V	 : �Quantity of bearing space open type 

(approx.), cm3

　　K	 : �Bearing space factor (see value of K in 
Table 11.4)

　　W	: �Mass of bearing, kg
A predetermine amount of grease is filled in 

the bearing with a grease gun or a syringe. After 
sealing it is not possible  to spread the grease by 
hand - only by rotating the bearing by hand.
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Table 11.5  Grease varieties and characteristics 1)

Soap-based Soap-based Non-soap-based

Lithium (Li)
grease

Calcium (Ca)
grease

Calcium (Ca)
grease

Sodium (Na)
grease Organic Inorganic

Thickening agent 2) Li soap Li complexed soap Ca soap
(cup grease) Ca complexed soap Na soap Urea Urea PTFE Silica gel

Base oil 3) Mineral oil Ester oil Silicone oil Mineral oil Mineral oil Mineral oil Mineral oil Mineral oil Synthetic oil Fluorinated Ester oil

Dropping point °C 170 to 190 170 to 190 200 to 210 >250 80 to 100 200 to 280 170 to 200 >260 >260 None >260

Operating 
temperature range °C −30 to 120 −50 to 130 −50 to 160 −30 to 130 −20 to 70 −20 to 130 −20 to 130 −30 to 140 −40 to 180 −40 to 250 −70 to 150

Mechanical stability Good Good Good Good OK Good Good Good to Excellent Good to Excellent OK to Good Good

Pressure resistance Good Good Poor Good OK Good to Excellent Good Good to Excellent Good to Excellent Good Good

Water resistance Good Good Good Good Good Good Poor Good to Excellent Good to Excellent Good Good

Characteristics/
application

Balanced 
performance with 
less disadvantages

All purpose grease

Excellent low 
temperature and 
wear characteristics

Suitable for small 
sized and miniature 
bearings

Excellent 
characteristics 
at low and high 
temperatures

Poor load resistance

Balanced 
performance with 
less disadvantages

Usable for relatively 
high temperature

Used for low speed 
and light loads

Unusable for high 
temperature

Excellent pressure 
resistance

Some emulsification 
when water is 
introduced

Usable for relatively 
high temperature

Excellent water 
resistance and 
oxidation stability

Excellent water 
resistance and 
oxidation stability

Used for high 
temperature 
and high speed 
applications

Excellent chemical 
resistance

Used for high 
temperature 
applications

Excellent 
characteristics at 
low temperature

1) Use the grease performance as rough standards because it differs depending on the manufacturer’s additive formation.
2) Na soap-based grease may be emulsified by water and high humidity conditions.

Urea-based grease may deteriorate polyfluorocarbons and rubber.

3) Ester oil-based grease may swell acrylic materials, and silicone-based grease may swell silicone materials.
Some silicone-based greases and fluorine-based greases have poor noise performance and rustproofing performance.

Table 11.6  Grease brands and their nature

Brand Code Thickener Base oil
Base oil viscosity mm2/s 60 times blend consistency

Dropping point 
°C

Operating 
temperature 

range °C
Characteristics

40°C 100°C Representative 
value NLGI No

Alvania Grease S2 2AS Li soap Mineral oil 131 12.2 283 2 181 −25 to 120 All-purpose (standard grease for deep grease ball bearings)

Alvania Grease S3 3AS Li soap Mineral oil 131 12.2 242 3 182 −20 to 135 All-purpose (standard grease for ball bearings of bearing units)

Alvania EP Grease 2 8A Li soap Mineral oil 220 15.9 284 2 184 −20 to 110 All-purpose for high loads

Multemp PS No. 2 1K Li soap Ester + PAO 15.9 ー 270 2 190 −50 to 130 For low temperature and low torque

Multemp SRL 5K Li soap Ester 24.1 ー 250 2 to 3 192 −40 to 150 For low temperature to high temperature, all-purpose (standard 
grease for miniature/small diameter ball bearings)

SH33L 3L Li soap Silicone 70 27 320 1 to 2 220 −70 to 140 For low temperature

SH44M 4M Li soap Silicone 80 19 260 2 to 3 204 −40 to 160 For high temperature

ISOFLEX NBU15 15K Ba complexed soap Diester + mineral oil 23 5 280 2 220 or above −40 to 130 For high speed

SHC POLYREX 462 L791 Urea PAO 460 40 280 2 270 −20 to 170 For food machinery

SE-1 L749 Urea PAO + ester 22 5 265 2 220 or above −50 to 120 For high speed

ME-1 L700 Urea Ester + PAO 61.3 9.3 231 3 250 or above −30 to 160 For high temperature and high speed

EP-1 L542 Urea PAO 46.8 ー 220 2 260 or above −40 to 160 For high temperature and high speed

NA103A L756 Urea PAO + ether 53.5 ー 270 2 260 or above −40 to 180 Brittle separation

MP-1 L448 Urea Synthetic oil 40.6 7.1 243 3 250 or above −40 to 150 For high temperature and high speed

Grease J L353 Urea Ester 75 10 305 1 to 2 280 or above −20 to 180 For high temperature

Cosmo Wide Grease WR3 2M Na terephthalate Diester + mineral oil 31.6 6 238 3 230 or above −40 to 150 For low temperature to high temperature, all-purpose

Mobilgrease 28 9B Bentonite PAO 30 5.7 293 1 to 2 307 −54 to 177 MIL-PRF-81322 For low temperature to high temperature

Aeroshell Grease 7 5S Microgel Diester 10.3 3.1 296 1 to 2 260 or above −73 to 149 MIL-PRF-23827C

Note: 1. Representative values are shown for the base oil viscosity, consistency, and dropping point.
2. �The upper and lower limits of the operating temperature range differ depending on the usage environment and requirement 

specifications. Please consult with NTN Engineering.
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From Fig. 9.1 Cr / Pr = 21.6 / 2.0 kN = 10.8, 
fL = 0.96. Allowable rotational speed from the 
dimensions tables for bearing 6206 is 11 000 
min–1. Allowable rotational speed no for 2.0 kN 
radial load is:

　no = 0.96 × 11 000 = 10 560min−1

Therefore,  
no  = 

10 560  = 2.93
                     n        3 600
The point where vertical line Ⅰ intersects a 

horizontal line drawn from the point equivalent 
of d = 30 for the radial ball bearing shown in Fig. 
11.2 shall be point A. Find intersection point C 
where vertical line Ⅲ intersects the straight line 
formed by joining point B (no / n = 2.93) with A 
by a straight line Ⅱ. It shows that grease life in 
this case is approximately 5,500 hours.

11.3.4  �Grease life estimation of sealed ball 
bearings

There is a method of estimating the grease life 
of single row sealed and greased ball bearings.

The estimated grease life changes depending 
on the grease type, temperature, shaft rotational 
speed, and load; therefore, please contact NTN 
Engineering for details.

11.4  �Solid grease

“Solid grease” is a lubricant composed mainly 
of lubricating grease and ultra-high polymer 
polyethylene. Solid grease begins as grease that 
has the same viscosity as a more traditional 
grease. After being heated and cooled, a process 
known a “calcination”, the grease hardens 
while maintaining a large quantity of lubricant 
within the polymer structure. The result of this 
solidification is that the grease does not easily 
leak from the bearing, even when the bearing is 
subjected to strong vibrations or centrifugal force.
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Fig. 11.2  Diagram for grease interval

Fig. 11.3  �Deep groove ball bearing with spot-pack 
solid grease (Z shield) 
(Available for deep groove ball bearings)

Solid grease

Solid grease

Fig. 11.4  �Spherical roller bearing with full-pack 
solid grease 
(Available for spherical roller bearings)

(Example) Find the grease relubrication time 
limit for deep groove ball bearing 6206, with a 
radial load of 2.0 kN operating at 3 600 min–1

11.3.3  Grease replenishment
As the lubricating performance of grease 
declines with the time, grease must be filled in 
proper intervals.

The replenishment interval depends on the 
type of bearing, dimensions, bearing’s rotating 
speed, bearing temperature, and type of grease. 
An easy reference chart for calculating grease 
replenishment interval is shown in Fig. 11.2. 
This chart indicates the replenishment interval 

for standard rolling bearing grease when used 
under normal operating conditions. As operating 
temperatures increase, the grease interval 
should be shortened accordingly. Generally, for 
every 10°C increase in bearing temperature 
above 80°C, the grease interval period is 
shortened to “2/3”.

For grease replenishment interval of the 
ULTAGE series, please contact NTN Engineering.

Bearings with solid grease are available in two 
types: the spot-pack type in which solid grease 
is injected into the cage, and the full-pack 
type in which all free space around the rolling 
elements is completely filled with solid grease.

Spot-pack solid grease is available for deep 
groove ball bearings, small diameter ball bearings, 
and bearing units. Full-pack solid grease is 
available for self-aligning ball bearings, spherical 
roller bearings, and needle roller bearings.

Primary advantages:
(1) Minimal grease leakage
(2) �Low bearing torque with spot-pack type 

solid grease

For more details, please refer to the special 
catalog “Bearings with solid grease (CAT. No. 
3022/E).”
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Ball bearings, 
Cylindrical roller bearings, 
Needle roller bearings

Spherical roller bearings, 
Tapered roller bearings, 
Needle roller thrust bearings

Self-aligning roller thrust bearing

13 or above

20 or above

30 or above

Bearing type Dynamic viscosity  mm2/s

Table 11.8  �Required lubricating oil viscosity 
for bearings
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Fig 11.5  Relation between lubricating oil viscosity and temperature

Lubrication method Example

¡In this method, the 
required minimum 
amount of lubricating oil 
is measured and fed to 
each bearing at ideal 
intervals using 
compressed air.

¡Fresh lubricating oil is 
constantly fed.

¡Because the required oil 
quantity is very small, the 
working environment can 
be kept clean.

Lubrication method Example

(Air-oil lubrication)

¡This method lubricates 
by injecting oil under 
high pressure directly 
into the side of the 
bearing. This is a reliable 
system for high speed, 
high temperature or 
otherwise severe 
conditions.

¡Used for lubricating the 
bearings in jet engines, 
gas turbines, and other 
high speed equipment.

¡Under-race lubrication is 
one example of this type 
of lubrication.

(Oil jet lubrication)

¡Using pressurized air, 
lubricating oil is 
atomized before passing 
through the bearing.

¡Due to the low lubricant 
resistance, this method 
is well suited to high 
speed applications.

(Oil mist lubrication)

¡In this method, a partially 
submerged disc rotates 
and pulls oil up into a 
reservoir from which it 
then drains down 
through the bearing, 
lubricating it.

(Disc lubrication)

¡In this method, oil is collected 
above the bearing and allowed 
to drip down into the housing 
where it becomes a lubricating 
mist as it strikes the rolling 
elements. Another version 
allows only slight amounts of oil 
to pass through the bearing.

¡Used at relatively high speeds 
for light to moderate load 
applications.

¡In most cases, oil volume is a 
few drops per minute.

(Drip lubrication)

¡Used for bearing cooling or for 
automatic oil supply systems in 
which the oil supply is centrally 
located.

¡One of the advantages of this 
method is that oil cooling 
devices and filters to maintain 
oil purity can be installed within 
the system.

¡In order for oil to thoroughly 
lubricate the bearing, oil inlets 
and outlets must be provided 
on opposite sides of the 
bearing.

(Circulating lubrication)

¡In this method, an impeller or 
similar device mounted on the 
shaft draws up oil and sprays it 
onto the bearing. This method 
can be used at considerably 
high speeds.

(Oil spray lubrication)

¡Oil bath lubrication is the most 
generally used method of 
lubrication, and is widely used 
for low to moderate rotational 
speed applications.

¡For horizontal shaft 
applications, oil level should be 
maintained at approximately 
the center of the lowest rolling 
element, according to the oil 
gauge, when the bearing is at 
rest. For vertical shafts at low 
speeds, oil level should be 
maintained at 50 - 80% 
submergence of the rolling 
elements.

(Oil bath lubrication)

Mist
Separator

Air

Air
filter

Reservoir (level switch)

Air oil
line

Pressure switch

Air Nozzle

Solenoid valve
TimerT

Oil

Table 11.7  Oil lubrication methods

11.5.  Oil lubrication

Oil lubrication is suitable for applications 
requiring that bearing-generated heat or heat 
applied to the bearing from other sources be 

carried away from the bearing and dissipated to 
the outside.

Table 11.7 shows the main methods of oil 
lubrication.

11.5.1  Selection of lubricating oil
Under normal operating conditions, machine 
oil, turbine oil, and other mineral oils are widely 
used for the lubrication of rolling bearings. 
However, for temperatures below -30°C or 
above 150°C, synthetic oils such as ester oil, 
silicone oil, and fluorinated oil are used.

For lubricating oils, viscosity is one of the 
most important properties and determines 
an oil’s lubricating efficiency. If viscosity is too 
low, formation of the oil film will be insufficient, 
and damage to the rolling surface will occur. 
If viscosity is too high, viscous resistance will 
also be great, resulting in temperature increase 
and friction loss. In general, for higher speed 
applications, a lower viscosity oil should be 
used; for heavier load applications, a higher 
viscosity oil should be used.

Lubrication of rolling bearings requires 
viscosity shown in Table 11.8, which is 
dependent on the use conditions. Fig 11.5 
shows the relation between lubricating oil 
viscosity and temperature. This is used to select 
a lubrication oil with viscosity characteristics 
appropriate for the operating temperature.

For reference, Table 11.9 lists the selection 
standards for lubricating oil viscosity based on 
bearing operating conditions.
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amount is completely carried away by the oil, 
use the shaft diameter in the diagram as d = 0.

Fig. 11.6  Oil quantity guidelines
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Table 11.10  Value of K
Expelled oil temp minus supplied oil temp °C

10
15
20
25

1.5
1
0.75
0.6

K

Table 11.9  Standards for lubricating oil viscosity
Bearing operating 

temperature °C dn value1)
Lubricating oil ISO viscosity grade (VG)

Suitable bearing
Normal load Heavy load or shock load

−30 to   0 Up to allowable rotational speed 22, 32 46 All types

0 to  60

Up  to 15 000 46, 68 100 All types

15 000  to 80 000 32, 46 68 All types

80 000  to 150 000 22, 32 32 All types but thrust ball bearings

150 000 to 500 000 10 22, 32 Single row radial ball bearings, 
cylindrical roller bearings

60 to 100

Up  to 15 000 150 220 All types

15 000  to 80 000 100 150 All types

80 000  to 150 000 68 100, 150 All types but thrust ball bearings

150 000 to 500 000 32 68 Single row radial ball bearings, 
cylindrical roller bearings

100 to 150 Up to allowable rotational speed 320 All types

0 to  60 Up to allowable rotational speed 46, 68
Self-aligning roller bearing

60 to 100 Up to allowable rotational speed 150

1) dn value: [dn = bearing bore diameter d (mm) × rotational speed n (mm–1)]
Note: 1. Applied when lubrication method is either oil bath or circulating lubrication.

2. Please consult NTN Engineering in cases where operating conditions fall outside the range covered by this table.

11.5.3  Relubrication intervals
The intervals at which lubricating oil should 
be changed varies depending upon operating 
conditions, oil quantity, and type of oil used. 
In general, for oil bath lubrication where the 
operating temperature is 50°C or less, oil 
should be replaced once a year. When the 
operating temperature is between 80°C - 
100°C, oil should be replaced at least once 
every three months. For important equipment, 
it is advisable that lubricating efficiency and 
oil purity deterioration be checked regularly to 
determine when oil replacement is necessary.

(Example) For tapered roller bearing 
30220U mounted on a flywheel shaft with 
a radial load of 9.5 kN, operating at 1 800 
min–1, what is the amount of lubricating oil 
Q required to keep the bearing temperature 
rise below 15°C?

　d = 100mm，
　dn = 100 × 1 800 = 18 × 104

From Fig. 11.6　q = 180cm3／min
Assume the bearing temperature is 

approximately equal to the expelled oil 
temperature,

from Table 11.10, since K = 1
　Q = K × q = 1 × 180 = 180cm3／min

11.5.2  Oiling amount
When a bearing is to be supplied with oil 
forcibly, the amount of heat generated from 
the bearing is equal to the sum of the amount 
of heat dissipated from the housing and the 
amount of heat carried away by the oil.

The oiling amount that serves as a rough 
indication when a standard housing is used can 
be obtained by formula (11.2).

Q = K ∙ q ………………………………(11.2)
where,
　Q: oiling amount per bearing (cm3/min)
　K: �coefficient determined by allowable 

temperature rise of oil (Table 11.10)
　q: �oiling amount obtained by diagram  

(cm3/min) (Fig. 11.6)
The heat dissipation amount differs depending 

on the housing type. Therefore, in the actual 
operation, it is desirable to obtain the oiling 
amount suitable for the actual machine by 
adjusting the amount obtained by formula 
(11.2) to 1.5 to 2 times.

In addition, when calculating the oiling 
amount assuming that no heat is dissipated 
from the housing and the generated heat 
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External seals have two main functions: to 
prevent lubricating oil from leaking out of 
the bearing, and to prevent dust, water, and 
other contaminants from entering inside the 
bearing. When selecting a seal, the following 
factors should be considered, in addition to 
the application's operating conditions:  Type 
of lubricant (oil or grease), seal lip speed, shaft 
misalignment, space limitations, seal friction and 
heat generation, and cost.

Sealing devices for rolling bearings fall into 
two main classifications: non-contact seals and 
contact seals.
● �Non-contact seals: Non-contact seals utilize 

a small clearance between the shaft and the 
housing, or between the shaft and sealing 
apparatus. Therefore friction is negligible, 
making them suitable for high speed 
applications. 
　In order to improve sealing capability, the 
gaps between the shaft and sealing apparatus 
are often filled with lubricant.

● �Contact seals: A contact seal is a seal in 
which a molded synthetic rubber lip on a steel 
plate is pressed against the shaft. Contact 
seals are generally far superior to non-contact 
seals in sealing effectiveness, although 
their friction torque and temperature rise 
coefficients are higher. Furthermore, because 
the lip portion of a contact seal slides while in 
contact with the shaft, the allowable lip speed 
may vary based on the seal design. 
　The surface at which the seal lip contacts 
the shaft must be lubricated. Ordinary bearing 
lubricant can also be used for this purpose. 
　Table 12.1 lists the special characteristics 
of seals and other points to be considered 
when choosing an appropriate seal.

Type Seal construction Designation Seal characteristics and selection considerations

Cautionary points regarding selectionThis is an simple seal design 
with a small radial clearance 
between the shaft and 
housing.

Several concentric oil grooves 
are provided on the housing 
inner diameter to improve the 
sealing effectiveness. When 
the grooves are filled with 
lubricant, the ingress of 
external contaminants is 
prevented.

Oil grooves are provided on 
both the shaft outer diameter 
and housing inner diameter 
for a seal with even greater 
sealing effectiveness.

This seal has a labyrinth 
passageway on the axial side 
of the housing.

A labyrinth passageway is 
located on the radial side of 
the housing.
For use with split housings.
This offers better sealing 
effectiveness than axial 
labyrinth seals.

The seal’s labyrinth 
passageway is slanted and 
has sufficient clearance to 
prevent contact between the 
housing projections and the 
shaft, even as the shaft 
realigns.

・In order to improve sealing effectiveness, 
clearances between the shaft and housing 
should be minimized. However, care should 
be taken to confirm shaft/bearing rigidity and 
other factors to avoid direct contact between 
the shaft and housing during operation.

・In order to improve sealing effectiveness, 
labyrinth passageway clearances should be 
minimized. However, care should be taken to 
confirm shaft/bearing rigidity, fit, internal 
clearances and other factors to avoid direct 
contact between labyrinth projections during 
operation.

・Sealing effectiveness can be further improved 
by filling the labyrinth passageway with 
grease of which ASTM worked penetration is 
150 to 200.

・Labyrinth seals are suitable for high speed 
applications.

・Oil groove width, depth (reference)
　　　Width: 2 to 5 mm
　　　Depth: 4 to 5 mm
・Three or more oil grooves should be provided.
・Sealing effectiveness can be further improved 

by filling the oil groove portion with grease of 
which ASTM worked penetration is 150 to 200.

・Grease is generally used as the lubricant for 
labyrinth seals, and, except in low speed 
applications, is commonly used together with 
other sealing devices.

Oil groove clearance

Up to 50
50 or larger

0.2～0.4
0.5～1.0

Shaft diameter  mm Clearance  mm

Cautionary points regarding selection

Clearance seal

Oil groove seal
(oil grooves on 
housing side)

Oil groove seal
(oil grooves on 
shaft side and 
housing side)

N
on

-c
on

ta
ct

 s
ea

ls

(approx.)

Labyrinth clearance
Shaft

diameter
mm

Clearance  mm

0.2～0.4
0.5～1.0

1.0～2.0
3.0～5.0

ー ～  50
50～200

Radial direction Axial direction

(approx.)

Axial
labyrinth seal

Radial
labyrinth seal

Aligning type
labyrinth seal

12.  External bearing sealing devices

Table 12.1  Seal characteristics and selection considerations
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Type Seal construction Designation Seal characteristics and selection considerations

Z-seal +
Labyrinth seal

This is an example of an axial labyrinth seal which has been combined 
with a Z seal to increase its sealing effectiveness.
The axial labyrinth seal is affixed to the shaft with a setting bolt or other 
method.
In the diagram on the left, both the direction of the Z-seal and the 
labyrinth seal are oriented to keep dust and other contaminants out of 
the bearing.
Because a Z-seal has been incorporated, the allowable peripheral speed 
should not exceed 6 m/s.

Labyrinth seal
　+ Oil groove 
　　seal
　　+ Slinger

Oil groove seal
　　+ Slinger
　　　+ Z-seal

This is an example of a combination of three different non-contact 
seals.
It has the advantage of preventing both lubricant leakage from inside 
the bearing and infiltration of dust and other contaminants from the 
outside.
It is widely used on mining equipment and as a sealing system with 
plummer blocks in extremely dusty application conditions.

This is an example where an oil groove seal and slinger have been 
combined with a Z-seal to increase its sealing efficiency. In the diagram 
on the left, all three seals have been oriented to keep dust and other 
contaminants out of the bearing.
It is widely used on mining equipment and as a sealing system with 
plummer blocks in extremely dusty application conditions.

Co
m

bi
na
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n 

se
al
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Cautionary points regarding selection

Type Seal construction Designation Seal characteristics and selection considerations

In this design, lubricating oil that 
makes its way out of the housing 
along the shaft is thrown off by 
projections on the oil comb 
sleeve and recirculated.

Seal type whereby a slinger is 
provided in the housing that 
prevents lubricant from leaking 
by centrifugal force produced via 
rotation.

By mounting a slinger on the 
outside of the housing, 
centrifugal force helps to 
prevent dust and other solid 
contaminants from entering.

Cautionary points regarding selection

・Seal type that utilizes centrifugal 
force of the slinger mounted on 
rotating shaft.
・If mounted on the inside of the 

housing, the slinger should function 
to seal in lubricant by the 
centrifugal force produced by 
rotation.
・If mounted on the outside of the 

housing, the slinger should function 
to seal out foreign matter by the fan 
effect produced by rotation.
・These seal types are commonly 

employed together with other 
sealing devices.

In cross section resembling the letter “Z”; this seal’s empty spaces are filled 
with grease.
The seal is commonly used with a plummer block (housing).

This design enhances sealing efficiency with a lip that seals from the axial 
direction. With the aid of centrifugal force, this seal also offers effective 
protection against dust, water, and other contaminants entering the bearing.
Can be used for both oil and grease lubrication.
At seal peripheral speeds in excess of 12 m/s, seal ring fit is lost due to 
centrifugal force, and a clamping band is necessary to hold it in place.

Nitrile rubber
Acrylic rubber
Fluorinated 
rubber
Nitrile rubber
Nitrile rubber

Seal type/material

Oil seals are widely used, and their 
shapes and dimensions are 
standardized under JIS B 2402.
In this design, a ring-shaped spring 
is installed in the lip section. As a 
result, contact pressure is exerted 
between the lip edge and shaft 
surface, and sealing effectiveness is 
good.

When the bearing and oil seal are in 
close proximity, the internal 
clearance of the bearing may be 
reduced by heat produced by the oil 
seal. In addition to considering the 
heat generated by contact seals at 
various peripheral speeds, internal 
bearing clearances must also be 
selected with caution.

Depending on its orientation, the 
seal may function to prevent 
lubricant from leaking out or foreign 
matter from getting in.

Material

Surface
hardness

Processing
method

Surface roughnessPeripheral
speed  m/s Ra

～  5
  5～10
10～

0.8
0.4
0.2

3.2
1.6
0.8

Air flow

Slinger

V-ring seal

Back up metal

Spring

Seal lip

Lip edge

Allowable speed/temperature according to seal type/material (reference)

−25 ～120
−15 ～150

−30 ～200

−25 ～120
−25 ～120

16 or below
26 or below

32 or below

  6  or below
40 or below

Oil seal

Z grease seal
V-ring

Oil flow

Slinger

For dust proof For preventing
lubricant leakage

Oil comb
sleeve

Oil
level

Allowable
temp °C

Rz

N
on

-c
on

ta
ct

 s
ea

ls
Co

nt
ac

t s
ea

ls

Oil comb 
sleeve

Slinger 
provided in 
the housing

Slinger 
provided 
outside
the housing

Z grease 
seal

V-ring seal

Oil seal
Shaft surface roughness (reference)

Shaft material (reference)
Machine structural 
carbon steel
Low carbon alloy steel
Stainless steel
HRC 40 or higher 
necessary
HRC 55 or higher 
advisable
Final grinding without 
repeat (moving), or 
buffed after hard 
chrome plating

60 000
m/s(V(m/s)＝——————————————)π×d(mm)×n(min‒1)

Allowable
peripheral
speed  m/s

Z grease seal
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13.1  Raceway and rolling element

While the contact surfaces of a bearing’s 
raceways and rolling elements are subjected to 
repeated heavy stress, they must also maintain 
high precision and rotational accuracy.

To accomplish this, the raceways and rolling 
elements must be made of a material that has 
high hardness, is resistant to rolling fatigue, 
is wear resistant, and has good dimensional 
stability. The most common cause of fatigue 
in bearings is the inclusion of non-metallic 
inclusions in the steel. Nonmetallic inclusions 
contain hard oxides that can cause fatigue 
cracks. Clean steel with minimal non-metallic 
inclusions must therefore be used.

All NTN bearings use steel that is low in 
oxygen content and nonmetallic impurities, 
refined by a vacuum degassing process and 
outside hearth smelting. For bearings requiring 
especially high reliability and long life, steels of 
even higher in purity, such as vacuum melted 
steel (VIM / VAR) and electro-slag melted steel 
(ESR), are used.

13.1.1  Raceway and rolling element materials
1) High/mid carbon alloy steel
In general, steel types capable of being 
“through hardened” below the material 
surface are employed for raceways and rolling 
elements. Foremost among these is high carbon 
chromium bearing steel, which is widely used. 
For large type bearings and bearings with large 
cross sectional dimensions, induction hardened 
bearing steel is used, which incorporates 
manganese(Mn) or molybdenum(Mo). 
Midcarbon chromium steel incorporating 
silicon(Si) and manganese may also be used, 
which gives it hardening properties comparable 
to high carbon chromium steel.

Table 13.1 (A-140) gives the chemical 
composition of representative high carbon 
chrome bearing steels that meet JIS G 4805. 
SUJ2 is frequently used. SUJ3, with enhanced 
hardening characteristics containing a large 
quantity of Mn, is used for large bearings. SUJ5 
is SUJ3 to which Mo has been added to further 
enhance hardening characteristics, and is used 
for oversized bearings or bearings with thick 
walls.

Table 13.1 (A-140) lists the chemical 
composition of the primary materials that 
are equivalent or similar to these JIS high 
carbon chrome bearing steels. The chemical 
composition of JIS SUJ2 is nearly equivalent to 
that of AISI, SAE standard 52100, German DIN 
standard 100Cr6, and Chinese GB standard 
GCr15.

2) Carburizing (case hardened) steel
Carburizing hardens the steel from the surface 
to the proper depth, leaving a relatively soft 
core. This provides hardness and toughness, 
making the material suitable for impact loads. 
NTN uses carburizing (case hardened) steel for 
most of its tapered roller bearings. In terms of 
case hardened steel for NTN’s other bearings, 
chromium steel and chrome molybdenum steel 
are used for small to medium sized bearings, 
and nickel chrome molybdenum steel is used for 
large sized bearings. Table 13.2 (A-141) shows 
the chemical composition of representative 
carburizing steels of JIS.

The table lists the chemical composition of 
similar materials. The chemical composition 
of JIS SCM420 is nearly equivalent to that of 
AISI, SAE standard 4118, German DIN standard 
20CrMo4 or 25CrMo4. Chinese GB standard 
has a slightly different amount of Cr and Mo 
compared with G20CrMo.

13.  Bearing materials

3) High temperature capable bearing steel
When bearings made of ordinary high carbon 
chromium steel which have undergone standard 
heat treatment are used for long durations 
at high temperatures, unacceptably large 
dimensional changes can occur as described 
in section 13.1.2. For this reason, a dimension 
stabilizing treatment (TS treatment) has been 
devised for very high temperature applications. 
This treatment however reduces the hardness 
of the material, thereby reducing rolling fatigue 
life. (See section “3.3.2 Bearing characteristics 
factor a2” on page A-22.) Note that dimensional 
changes can occur in normal use too.

Standard high temperature bearings for use at 
temperatures from 150°C - 200°C, add silicon to 
the steel to improve heat resistance. This results 
in a bearing with excellent rolling fatigue life 
with minimal dimensional change or softening at 
high temperatures.

A variety of heat resistant steels are also 
incorporated in bearings to minimize softening 
and dimensional changes when used at high 
temperatures. Two of these are high-speed 
molybdenum steel and high-speed tungsten 
steel. For bearings requiring heat resistance 
in high speed applications, there is also heat 
resistant case hardened molybdenum steel (see 
Table 13.3 on A-142).

4) Corrosion resistant bearing steel
For applications requiring high corrosion 
resistance, stainless steel is used. To achieve 
this corrosion resistance, a large proportion 
of the alloying element chrome is added to 
martensitic stainless steel (Table 13.4 on 
A-142).

5) Induction hardened steel
Besides the use of surface hardening steel, 
induction hardening is also utilized for bearing 
raceway surfaces, and for this purpose mid-
carbon steel is mainly used for its lower carbon 
content instead of through hardening steel. 

Table 13.5 (A-142) shows the chemical 
composition of the primary materials that are 
similar to the representative medium carbon 
steels (machine structural carbon steels) of JIS 
used for small products. For deep hardened 
layers required for larger bearings and 
bearings with large surface dimensions, mid-
carbon steel is fortified with chromium and 
molybdenum.

6) Other bearing materials
For ultra high speed applications and 
applications requiring very high level corrosion 
resistance, ceramic bearing materials such as 
Si3N4 are also available.
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Fig. 13.1  �Example of dimensional change rate 
of standard bearings that are held 
at 120°C for a long time (measured 
values)
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13.1.2  �Properties and characteristics of 
bearing Materials

1) �Physical and mechanical properties of 
bearing materials (besides resin)

Table 13.6 and Table 13.7 (A-143) show 
physical and mechanical properties of the 
representative materials used for raceways, 
rolling elements, and cages.

2) Dimensional change of bearings
Dimensions of bearings used for a long time may 
change depending on the use condition. This 
phenomenon is called dimensional change.

<Mechanism of dimensional change>
A standard bearing steel structure contains a 
small amount of austenite in the matrix of hard 
martensite. This austenite is partially retained 
austenite without being transformed into 
martensite in the cooling process of the bearing 
steel quenching process, and is called residual 
austenite.

Since the residual austenite is an unstable 
structure, it is transformed into a stable 
structure (martensite) when the bearing is being 
used. This structure transformation is the cause 
of the dimensional change of bearings.

Fig. 13.1 shows measured values of 
dimensional change of a standard bearing held 
at 120°C over an extended period of time.

The dimensional change rate becomes larger 
as the elapsed time or the temperature of 
exposure increases.

Depending on the use condition, dimensional 
change may occur with bearings made of 
general bearing steel that did not reach 100°C, 
which is the normal limit.

Bearings that underwent dimension 
stabilization treatment (TS treatment) have 
a significantly lower dimensional change. For 
details, please contact NTN Engineering.

<�Dimensional change problems and 
countermeasures>

Among dimensional change, particular attention 
should be paid to inner ring expansion. 
When the inner ring expands by dimensional 
change, the interference between the inner 
ring and the shaft decreases, and the bearing 
may be heavily damaged by creeping or axial 
movement. Therefore, when a bearing is to be 
used for a long time, the bearing specifications 
and fixing method must be determined with 
the interference decrease due to dimensional 
change taken into consideration. For example, 
the interference can be increased (see section 
“7. Bearing fits”) or fixing in the axial direction 
can be reinforced (see section “14. Shaft and 
housing design”).

<�Situations to monitor dimensional change>
The dimensional change of bearings is expressed 
by the bearing dimension × dimensional change 
rate. Therefore, under a given temperature and 
elapsed time, larger bearings show greater 
dimensional change. Pay particular attention to 
the amount of dimensional change when large 
bearings are to be used with fits with small 
interference.

In addition, dimensional change does not 
occur during the rotation inspection immediately 
following bearing installation. It is observed after 
a long-period operation. Therefore, for machines 
and parts used for a long time, periodic inspection 

is effective for preventing problems. For detailed 
consideration, please consult NTN beforehand.

13.2  Cage

Bearing cage materials must have the strength 
to withstand rotational vibrations and shock 
loads. These materials must also have a low 
friction coefficient, be lightweight, and be able 
to withstand bearing operating temperatures.

13.2.1  Metal materials
For small and medium sized bearings, pressed 
steel cages of cold or hot rolled material
 with a low carbon content of approx. 0.1% are 
used. However, depending on the application, 
austenitic stainless steel is also used. Machined 
cages are generally used for large bearings. 
Carbon steel for machine structures or high-
strength cast brass is frequently used for the 
cages, but other materials such as aluminum 
alloy are also used. Table 13.8 and Table 13.9 
(A-143) show the chemical composition of the 
representative cage materials.

Besides high-strength brass, medium carbon 
nickel, chrome and molybdenum steel that 
has been hardened and tempered at high 
temperatures are also used for bearings used 
in aircraft. The materials are often plated with 
silver to enhance lubrication characteristics.

13.2.2  Resin materials
Recently resin cages are used in place of 
metals because the material is lightweight and 
easy to mold into complicated shapes. On the 
other hand, resins have disadvantages such as 
lower strength and heat resistance. Therefore, 
it is important to select resin materials that 
take advantage of their characteristics. Table 
13.10 (A-144) shows the characteristics of 
the representative cage resin materials. These 
materials are rarely used without being filled, 
and are usually reinforced with glass fiber (GF) 
or carbon fiber (CF).

<<Polyamide (PA): 66, 46>>
Polyamide is suitable for general cage materials 
because it is low cost and has high strength, heat 
resistance, wear resistance, and formability. This 
material has disadvantages such as high water 
absorbency, physical property deterioration and 
dimensional change due to water absorption. 
On the other hand, water absorption increases 
flexibility and toughness, enhancing the ease 
of assembly and shock resistance of cages. 
However, the physical property (strength) 
may deteriorate rapidly at high temperatures 
when polyamide is exposed to lubricating oil 
containing an S (suflur) type or P (phosphorus) 
type extreme pressure additive. 

Polyamide 66 reinforced with glass fibers is 
the most used material because it has excellent 
performance as a cage material.
<<Polyphenylene sulfide (PPS)>>
Polyphenylene sulfide has high heat resistance 
(continuous operating temperature: 220 to 
240°C), chemical resistance, melt fluidity, and 
formability.
<<Polyetheretherketone (PEEK)>>
Polyetheretherketone has the highest heat 
resistance among thermoplastic resins 
(continuous operating temperature: 240 
to 260°C). It has excellent self-lubricating 

(Advantages)
• Lightweight

• �High corrosion 
resistance

• �High self-lubricating 
performance with less 
abrasion powder

• Low noise

• �Can easily be molded 
into complicated 
shapes and various 
designs 

• High productivity

(Disadvantages)
• �Lower strength compared with 

metal

• �Lower heat resistance 
compared with metal

• �The strength and elastic 
modulus largely vary widely 
with temperature.

• �The physical properties 
(strength) may change when 
resins are exposed to high 
temperatures for a long period.

• �The strength may deteriorate 
when resins are exposed to 
certain types of chemical or oils.

• �The thermal expansion 
coefficient is high, and the 
dimensional change is larger 
compared with metal.

[Characteristics of resin materials]
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performance, shock resistance, and chemical 
resistance, but it is very expensive. It is mainly 
used for cages of high-speed bearings for 
machine tools.
<<Fabric reinforced phenolic resin>>
Phenolic resin is a thermosetting resin. It 
overcomes the disadvantages of hard and brittle 
phenolic resin having low shock resistance using 
fabric reinforcement. It is lightweight and has 
high lubricity and good mechanical properties. 
Injection molding cannot be performed because 
of the thermosetting property, so cages are 
made by machining. It is mainly used for cages 
of high-speed angular contact ball bearings for 
machine tools.

13.3  Rubber seal materials

Synthetic rubbers with high heat resistance and 
oil resistance are used as materials for seals. 
Different rubber is used depending on the 
degree of heat resistance.

Table 13.11 (A-144) shows the representative 
characteristics of the rubber materials.

<<Nitrile rubber (NBR)>>
Nitrile rubber has high oil resistance, heat 
resistance, and wear resistance, and is widely 
used as a general material for seals. The 
operating temperature range is -20 to 120°C.
<<Acrylic rubber (ACM)>>
Acrylic rubber has high heat resistance and can 
be used above the application temperature of 
NBR. It has excellent oil resistance but swells 
in ester oil. An ester oil resistant grade is also 
available. The operating temperature range is 
-15 to 150°C.
<<Fluorinated rubber (FKM)>>
Fluorinated rubber is a rubber material having 
excellent heat resistance, oil resistance, and 
chemical resistance. It is deteriorated by amine, 
so attention needs to be paid when combining 
fluorinated rubber with urea grease that 
precipitates amine at high temperatures. The 

operating temperature range is -30 to 230°C.

13.4  Periphery of bearing (shaft, housing)

Table 13.12 (A-145) and Table 13.13 (A-145) 
show physical and mechanical properties of 
representative materials used for shafts and 
housings. Heat treatment is applied to bearing 
materials that are used under large loads. Steel 
with enhanced bending strength and wear 
resistance (fretting strength) is used. For such 
applications, bearing materials (Table 13.6 and 
Table 13.7 on A-143) may also be used as shaft 
materials.

For housing materials that are used under 
large loads, heat treatment is applied, and 
materials with enhanced wear resistance 
(fretting strength) are used. For lightweight 
applications, aluminum alloy is widely used.

13.5  NTN bearings with prolonged life

NTN is promoting approaches and research and 
development from various perspectives with 
respect to long operating life of bearings. Two 
examples of approaches for bearing materials 
and heat treatment, (1) TAB/ETA/EA bearings 
and (2) FA tapered roller bearings will be 
introduced in the following sections.

13.5.1  TAB/ETA/EA bearing series
1) Characteristics
(1) �Effective for lubrication conditions with 

foreign matter having high hardness
The main cause of the damage of transmission 
bearings of automobiles is foreign matter in the 
lubricating oil. TAB/ETA/EA bearings can be used 
to prolong the operating life of machines under 
such contaminated lubricating oil conditions.
(2) High peeling strength
Peeling damage is often caused by deterioration 
of lubrication conditions during use. The limit 
life can be prolonged by enhancing the bearingʼs 
peeling resistance.

2) Mechanism of prolonged bearing life
Bearing damage is often seen on the raceway 
surface. By applying heat treatment and 
selecting appropriate materials, the surface 
structure has enhanced toughness and 
improved resilience without impairing the 
surface hardness. In addition, for tapered roller 
bearings, crowning is also optimized. These 
suppress suppresses the occurrence of small 
cracks that might become the starting point of 
peeling and damage, prolonging the operating 
life.
(1) �Crack resistance and stress releasing effect
The residual austenite, which is softer than 
the martensitic parent phase, has an effect of 
relieving stress concentrations acting on the 
periphery of the dent formed by foreign matter 
on the rolling contact surface under lubrication 
conditions with foreign matter mixed into the oil, 
thereby suppressing the occurrence of cracks.

As shown in Fig. 13.2, all the residual stress on 
the top surface of the dent part is shifted to the 
tensile side. The standard heat-treated product 
of through hardened steel has residual tensile 
stress. When a specially heat-treated product 
and a standard heat-treated product are 
compared, the special heat treated material has 
less shifting of stresses to the tensile side, which 
can be harmful, and a stress release action is 
observed.
(2) Reason for long operating life
ETA and EA bearings have a structure with an 

Material Surface hardness
[HRC]

Residual austenite
amount [%]

Dent diameter
[mm]

Dent depth
[μm]

Protrusion amount
[μm]

62.0

62.0

61.0

62.5

10

28

25

29

2.40

2.45

2.80

2.63

80　

83　

102.5

97.5

5

4

1

1

Standard bearing

TAB bearing
Standard  bearing

ETA bearing

Through 
hardened steel

Carburizing
steel

Example of  dent shape

Dent diameter   2.40mm
Protrusion amount   5μm

Dent depth

(Example of through hardened steel bearing)

Table 13.14  Comparison of dent shapes of each material

Table 13.15
●Deep groove ball series ●Tapered roller series

TAB000 to TAB020 All types that have bearing 
diameter to be equal to or 
lower than φ600

TAB200 to TAB217

TAB300 to TAB311
For other types besides the above, please contact NTN 
Engineering.

appropriate amount of residual austenite and 
carbide dispersed on the surface region, and the 
structure is thermally stabilized by the special 
heat-treatment mentioned above.

The qualities of the material (residual stress, 
hardness, micro-structure) of a raceway surface 
generally change due to heat generation and 
shearing stress action during rolling contact, 
leading to fatigue cracks. Therefore, improving 
resistance to temper softening is effective to 
prevent surface-initiated damage. The residual 
austenite obtained by ordinary carburizing can 
suppress generation and progress of cracks 
and is work-hardened during use (the strength 
increases). Therefore, by using an appropriate 
amount of it, the material becomes tough. 
However, it is unstable against heat. On the 
other hand, when nitrogen is introduced and 
diffused under an appropriate condition, a 
matrix of residual austenite and matensite 
parent phase that is stable against heat is 
formed, and the material becomes resilient 
against quality changes.

3) Supported bearing sizes
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Table 13.16  Tested bearings
Bearing name Boundary dimensions (mm)

Standard  6206 φ30 × φ62 × 16

TAB bearing  TAB206 ↑

Standard  30206 φ30 × φ62 × 17.25

ETA bearing  ETA-30206 ↑

Table 13.17  Test condition (6206, TAB206)
Radial load (kN) 6.9

Rotational speed (mm–1) 2 000

Lubricating oil Turbine 56 + NTN standard 
foreign matter

Lubrication method Oil bath

Fig. 13.2  Residual stress within a dent
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4) Operating life test
The life test results of a standard bearing, a 
TAB bearing, and an ETA bearing are shown, 
but the data is for reference because it varies 
depending on the type of foreign matter under 
the contaminated lubricant condition.

(1) Tested bearings and test conditions
Table 13.16 shows tested bearings, and 
Table 13.17 and Table 13.18 shows the test 
conditions.
(2) Operating life data
Condition of lubricating oil containing foreign 
matter (reference)

Fig. 13.3 and Fig. 13.4 show the results of 
tests conducted under lubrication conditions 
mixed with NTN standard foreign matter. Table 13.18  Test condition (30206, ETA-30206)

Radial load (kN) 17.64

Rotational speed (mm–1) 2 000

Lubricating oil Turbine 56 + NTN standard 
foreign matter

Lubrication method Oil bath

Standard bearing
TAB bearing
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Fig. 13.3  �Operating life comparison between 
TAB deep groove bearing and 
standard bearing (mixed with foreign 
matter)

Fig. 13.4  �Operating life comparison between 
ETA tapered roller bearing and 
standard bearing (mixed with foreign 
matter)

13.5.2  FA tapered roller bearings
NTN developed special heat treatment (FA 
treatment) for refining crystal grains of bearing 
steel to half or less the size of the conventional 
ones by focusing on refining strengthening of 
crystal grains. (See Fig. 13.5) NTN adopted 
this technique for “FA tapered roller bearings,” 
thereby improving the indentation resistance 
and realizing long operating life under the 
lubrication conditions including foreign matter. 
Further, by combining optimization techniques 
for the internal bearing design acquired during 
development of the ECO-Top series, the seizure 
resistance is improved and the bearing size can 
be greatly reduced.
Remarks: �FA is an abbreviation of fine austenite 

strengthening treatment.

Fig. 13.5  �Former austenite crystal grain 
boundary

FA treatment (Fine Austenite Strengthening)

FA treated product Normal hardened product
0.05mm 0.05mm

・Longer operating life is realized by crystal grain 
refinement of bearing steel.
・The crystal grains of bearing steel are refined to half or 

less the size of the conventional ones.

1) Longer operating life
• �Rolling fatigue life is improved by crystal 
grain refinement.

• �The residual austenite amount is optimized 
by carbonitriding, and resistance to surface-
initiated damage caused by rolling over 
foreign matter is improved by the crystal 
grain refinement technique.
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5) Test data
(1) Operating life

Heat treatment 
method

L10 operating life, 
× 104 cycles L10 life ratio

4Top 1 523 1.0

ECO-Top(ETA) 3 140 2.1

FA 4 290 2.8

＊L10 life ratio is the comparison when 4Top is 1.0.

Test condition 4Top ECO-Top(ETA) FA

Condition
(1)

L10
operating life (h) 52.4 314.9 415.6

L10  life ratio 1.0 6.0 7.9

Condition
(2)

L10
operating life (h) 22.5 ー 309.7

L10  life ratio 1.0 ー 13.8

＊L10 life ratio is the comparison when 4Top is 1.0.

Table 13.19  �Result of operating life test under 
clean lubricating oil condition 
(Result of comparison test with 
linear contact type test piece)

Table 13.20  �Result of operating life test under 
lubrication condition including 
foreign matter (Result of 
comparison test by bearings)

(Condition of bearing operating life test)
Test machine	 : �NTN life test machine
Tested bearings	: (1)30206
	 : (2)30306D
Test load	 : �(1)Fr = 17.64kN, Fa = 1.47kN
	 : (1)Fr = 19.6kN, Fa = 13.72kN
Rotational speed	: 2 000min–1

Lubrication	 : �(1)Turbine oil 56 oil bath (30 ml)
	 : (2)ATF oil bath (50 ml)
Foreign matter	: �(1)50μm or below : 90wt%
	     　100〜180μm : 10wt%
	 : (2)50μm or below : 75wt%
	     　100〜180μm : 25wt%
Calculated 
operating life	 : �(1)169h (No foreign matter)
	 : (2)171h (No foreign matter)

1.0g/l

0.2g/l
Fig. 13.6  �Condition (1) 30206 operating life 

test result (lubrication condition 
including foreign matter)

Fig. 13.7  �Condition (2) 30306D operating life 
test result (lubrication condition 
including foreign matter)
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(�Condition of linear contact type operating 
life test)

Test machine	 : �NTN linear contact life 
test machine

Test piece	 : φ12 × L12, R480
The other test piece	 : φ20 Roller(SUJ2)
Load (kN)	 : 13.74
Contact stress (Mpa)	: 4 155（Pmax）
Lubricating oil	 : Turbine oil 68

• �Special crowning that is designed to obtain 
optimum surface pressure distribution under 
light to heavy load conditions is adopted.

Thus, the operating life under the lubrication 
condition including oil types and foreign 
matter close to the actual machine was greatly 
extended compared with the standard product.

2) Optimum oil film formation design
The rib area of a tapered roller bearing has 
sliding contact, and the quality of the oil film 
forming capability of this area greatly affects the 
bearing performance.

In the FA tapered roller bearing, the oil film 
forming capability of the rib area is improved by 
optimization techniques involving parameters 
such as the shape, accuracy, and roughness 
of the contact area of the flange and the roller 
acquired during ECO-Top bearing development. 
Thus, the rotational torque is reduced, and 
the seizure resistance and the preload loss 
resistance are improved.

3) Seating of assembly width
When a tapered roller bearing is to be used 
under preload, it is necessary to give sufficient 
stable rotation to the bearing and bring the 
bearing into a proper state in which the roller 
end surface and the inner ring rib surface are 
brought into contact with each other.

The smaller the number of stable rotations, 
the more reliably the preload setting can be 
achieved, and the assembly work becomes more 
efficient.

With FA tapered roller bearings, preload can 
reliably be set in a short time by the optimization 
of the internal bearing design. For example, it 
may become possible to stop applying gear oil 
to help achieve early stabilization. The roller 
becomes stable at a rotation speed equal to 
that of a conventional bearing by using only rust 
preventative oil.

4) Improvement in indentation resistance
To make bearings smaller, it is necessary to 
improve the indentation resistance to prevent 
safety factor decrease caused by a decrease of 
the static load rating.

Regarding FA tapered roller bearings, the 
indentation depth is less than one ten-thousandth 
of the rolling element diameter even under the 
static load with a safety factor (S0) = 0.6.

(2) Rotational torque

Fig. 13.8  �Result of rotational torque 
measurement
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[Test condition]
Bearing: 30206
Axial load: 4kN
Lubricating oil: Gear oil 70W90 (GL-4)

4Top tapered roller bearing
FA tapered roller bearing
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(3) Seizure resistance

(4) Preload release resistance

(5) Seating of assembly width

Fig. 13.9  Results of temperature rise test

Fig. 13.10  Results of PV limit test

Fig. 13.11  Results of preload release test
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Bearing: 30206
Lubricating oil: Turbine oil 56
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[Test condition]
Bearing: 30306D
Lubricating oil: Turbine oil 56
Oiling temperature: 40±3°C

  Load: Fa = 3.4～13.7kN
  Oiling amount: 40ml/min
  ●: Experimental values of 

FA tapered roller bearing
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[Test condition]
Bearing: 30206
Preload load: 4900N
Oiling amount: 60ml/min

Rotational speed: 3000min-1

Lubricating oil: Turbine oil 56
Oiling temperature: 40±3°C

4Top tapered roller bearing
FA tapered roller bearing

Bearing	 : 30206
Axial load	 : 29.4N
Test method	: �A bearing is placed in the 

configuration shown in the figure, 
and an axial load (weight) is 
applied to rotate the inner ring. 
The drop amount of the inner ring 
for each rotation is measured to 
obtain the rotational speed until it 
is stable.

FA tapered
roller bearing

4Top tapered
roller bearing

φ
72
φ

30

φ
30
φ

60

20.75
15.5

Weight
0.398kg ⇒ 0.179kg

(▲55%)

Example of
downsizing

Fig. 13.15  Example of compact ratio

(6) Indentation resistance

Fig. 13.12  �Measurement method of revolutions 
to seated bearing width

Fig. 13.13  �Measurement result of revolutions 
to seated bearing width

Fig. 13.14  Measurement result of dent depth
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6) Downsizing with FA tapered roller bearing
Improvement in the bearing life, seizure 
resistance, and indentation resistance strength 
allows the compact ratio below by adopting an 
FA tapered roller bearing (Fig. 13.15).

7) Supported bearing size
The target bearings are bearings with an outer 
diameter of φ145 or below. Contact NTN 
Engineering for details.
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Fig. 13.16  �Relationship between degree of 
fatigue and life ratio

13.6  Bearing fatigue analysis technique

In a region subjected to plastic deformation 
due to rolling fatigue, various X-ray analysis 
parameters obtained by X-ray stress 
measurements (residual stress, diffraction 
half-value with, and residual ausentite) may be 
observed. There is a technique that estimates the 
degree of progress of rolling fatigue (degree of 
fatigue) based on the X-ray stress measurement 
result using this characteristic (Fig. 13.16). Since 
the mid-1980s, NTN has been investigating 
the relationship between the X-ray analysis 
value (fatigue degree in Fig. 13.16) and the life 
ratio (a value expressed by the percentage of 
the operating time in which peeling occurred 
is 100%) for surface-initiated damage (peeling 
and early peeling starting from dents), which 
has been frequently observed in the field. Since 
the relationship changes depending on various 
rolling conditions (combination of surface 
roughness, load, and lubrication condition), 
the values are used for reference; however, the 
remaining operating life can be estimated by 
using this relationship diagram.

Recently, fatigue degree estimation is being 
studied using variation in X-ray diffraction ring 
peak intensity with high sensitivity even in the 
latter stage of fatigue.
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Table 13.1  Chemical composition of representative high carbon chrome bearing steels
Country 

name Standard name Code
Main chemical composition (%) Equivalent/

approximate 
steel of JISC Si Mn P S Ni Cr Mo

Japan JIS G 4805
（2008）

SUJ2 0.95
～1.10

0.15
～0.35 ≦0.50 ≦0.025 ≦0.025 ≦0.25 1.30

～1.60 ≦0.08

SUJ3 0.95
～1.10

0.40
～0.70

0.90
～1.15 ≦0.025 ≦0.025 ≦0.25 0.90

～1.20 ≦0.08

SUJ4 0.95
～1.10

0.15
～0.35 ≦0.50 ≦0.025 ≦0.025 ≦0.25 1.30

～1.60
0.10

～0.25

SUJ5 0.95
～1.10

0.40
～0.70

0.90
～1.15 ≦0.025 ≦0.025 ≦0.25 0.90

～1.20
0.10

～0.25

USA

ASTM A1040
（2010）

50100 0.98
～1.10

0.15
～0.35

0.25
～0.45 ≦0.025 ≦0.025 ≦0.25 0.4

～0.6 ≦0.10

51100 0.98
～1.10

0.15
～0.35

0.25
～0.45 ≦0.025 ≦0.025 ≦0.25 0.90

～1.15 ≦0.10

ASTM A295/295M
（2014）

AISI A295/295M
（2014）

SAE AMS 6440S
（2015）

52100 0.93
～1.05

0.15
～0.35

0.25
～0.45 ≦0.025 ≦0.015 ≦0.25 1.35

～1.60 ≦0.10 SUJ2

ASTM A485
（2014） A485 Grade1 0.90

～1.05
0.45

～0.75
0.90

～1.20 ≦0.025 ≦0.015 ≦0.25 0.90
～1.20 ≦0.10 SUJ3

France/
Germany

NF EN ISO 683-17
（2014）

・
DIN EN ISO 683-17

（2014）

100Cr6 0.93
～1.05

0.15
～0.35

0.25
～0.45 ≦0.025 ≦0.015 – 1.35

～1.60 ≦0.10 SUJ2

100CrMnSi4-4 0.93
～1.05

0.45
～0.75

0.90
～1.20 ≦0.025 ≦0.015 – 0.9

～1.20 ≦0.10 SUJ3

100CrMnSi6-4 0.93
～1.05

0.45
～0.75

1.00
～1.20 ≦0.025 ≦0.015 – 1.40

～1.65 ≦0.10

100CrMo7 0.93
～1.05

0.15
～0.45

0.25
～0.45 ≦0.025 ≦0.015 – 1.65

～1.95
0.15

～0.30

100CrMo7-3 0.93
～1.05

0.15
～0.45

0.60
～0.80 ≦0.025 ≦0.015 – 1.65

～1.95
0.20

～0.35
100CrMnMoSi8-

4-6
0.93

～1.05
0.40

～0.60
0.80

～1.10 ≦0.025 ≦0.015 – 1.80
～2.05

0.50
～0.60

Germany DIN 105Ｃr4 1.00
～1.10

0.15
～0.35

0.25
～0.40 ≦0.030 ≦0.025 – 0.90

～1.15 –

China GB/T 18254
（2002）

GCr4 0.95
～1.05

0.15
～0.30

0.15
～0.30 ≦0.025 ≦0.020 ≦0.25 0.35

～0.50 ≦0.08

GCr15 0.95
～1.05

0.15
～0.35

0.25
～0.45 ≦0.025 ≦0.025 ≦0.30 1.40

～1.65 ≦0.10 SUJ2

GCr15SiMn 0.95
～1.05

0.45
～0.75

0.95
～1.25 ≦0.025 ≦0.025 ≦0.30 1.40

～1.65 ≦0.10

GCr15SiMo 0.95
～1.10

0.65
～0.85

0.20
～0.40 ≦0.027 ≦0.020 ≦0.30 1.40

～1.70
0.30

～0.40

GCr18Mo 0.95
～1.05

0.20
～0.40

0.25
～0.40 ≦0.025 ≦0.020 ≦0.25 1.65

～1.95
0.15

～0.25

Table 13.2  Comparison table of main material components of each country (carburizing steel)
Country 

name Standard name Code
Main chemical composition (%) Equivalent/

approximate 
steel of JISC Si Mn P S Ni Cr Mo

Japan JIS G 4053
（2016）

SCr420 0.18
～0.23

0.15
～0.35

0.60
～0.90 ≦0.030 ≦0.030 ≦0.25 0.90

～1.20 –

SCr435 0.33
～0.38

0.15
～0.35

0.60
～0.90 ≦0.030 ≦0.030 ≦0.25 0.90

～1.20 –

SCM420 0.18
～0.23

0.15
～0.35

0.60
～0.90 ≦0.030 ≦0.030 ≦0.25 0.90

～1.20
0.15

～0.25

SCM435 0.33
～0.38

0.15
～0.35

0.60
～0.90 ≦0.030 ≦0.030 ≦0.25 0.90

～1.20
0.15

～0.30

SNCM420 0.17
～0.23

0.15
～0.35

0.40
～0.70 ≦0.030 ≦0.030 1.60

～2.00
0.40

～0.60
0.15

～0.30

SNCM815 0.12
～0.18

0.15
～0.35

0.30
～0.60 ≦0.030 ≦0.030 4.00

～4.50
0.70

～1.00
0.15

～0.30

USA

AISI A29/29M
（2015）
SAE J404
（2009）

5120 0.17
～0.22

0.15
～0.35

0.70
～0.90 ≦0.035 ≦0.040 ≦0.25 0.70

～0.90 ≦0.06 SCr420

4118 0.18
～0.23

0.15
～0.35

0.70
～0.90 ≦0.035 ≦0.040 ≦0.25 0.40

～0.60
0.08

～0.15 SCM420

4135 0.33
～0.38

0.15
～0.35

0.70
～0.90 ≦0.035 ≦0.040 ≦0.25 0.80

～1.10
0.15

～0.25 SCM435

4320 0.17
～0.22

0.15
～0.35

0.45
～0.65 ≦0.035 ≦0.040 1.65

～2.00
0.40

～0.60
0.20

～0.30 SNCM420

8620 0.17
～0.22

0.15
～0.35

0.70
～0.90 ≦0.035 ≦0.040 0.40

～0.60
0.40

～0.60
0.15

～0.25 SNCM220

AISI A29/29M（2015） 5135 0.33
～0.38

0.15
～0.35

0.60
～0.80 ≦0.035 ≦0.040 ≦0.25 0.80

～1.05 ≦0.06 SCr435

AISI SAE AMS 6263M
（2016） 9315 0.11

～0.17
0.15

～0.35
0.40

～0.70 ≦0.025 ≦0.025 3.00
～3.50

1.00
～1.40

0.08
～0.15 SNCM815

France/
Germany

NF EN ISO 683-17
（2014）

・
DIN EN ISO 683-17

（2014）

20Cr4 0.17
～0.23 ≦0.40 0.60

～0.90 ≦0.025 ≦0.015 – 0.90
～1.20 – SCr420

20CrMo4 0.17
～0.23 ≦0.40 0.60

～0.90 ≦0.025 ≦0.015 – 0.90
～1.20

0.15
～0.25 SCM420

20NiCrMo7 0.17
～0.23 ≦0.40 0.40

～0.70 ≦0.025 ≦0.015 1.60
～2.00

0.35
～0.65

0.20
～0.30

18NiCrMo14-6 0.15
～0.20 ≦0.40 0.40

～0.70 ≦0.025 ≦0.015 3.25
～3.75

1.30
～1.60

0.15
～0.25

NF EN 10084（2008）
・

DIN EN 10084（2008）
17NiCrMo6-4 0.14

～0.20 ≦0.40 0.60
～0.90 ≦0.025 ≦0.035 1.20

～1.50
0.8

～1.10
0.15

～0.25

NF EN 10083-1
（1996）

・
DIN EN 10083-1

（1996）

37Cr4 0.34
～0.41 ≦0.40 0.60

～0.90 ≦0.035 ≦0.035 – 0.90
～1.20 – SCr435

25CrMo4 0.22
～0.29 ≦0.40 0.60

～0.90 ≦0.035 ≦0.035 – 0.90
～1.20

0.15
～0.30 SCM420

34CrMo4 0.30
～0.37 ≦0.40 0.60

～0.90 ≦0.035 ≦0.035 – 0.90
～1.20

0.15
～0.30 SCM435

China GB/T 3203
（1982）

G20CrMo 0.17
～0.23

0.20
～0.35

0.65
～0.95 ≦0.030 ≦0.030 – 0.35

～0.65
0.08

～0.15

G20CrNiMo 0.17
～0.23

0.15
～0.40

0.60
～0.90 ≦0.030 ≦0.030 0.40

～0.70
0.35

～0.65
0.15

～0.30

G20CrNi2Mo 0.17
～0.23

0.15
～0.40

0.40
～0.70 ≦0.030 ≦0.030 1.60

～2.00
0.35

～0.65
0.20

～0.30 SNCM420

G20Cr2Ni4 0.17
～0.23

0.15
～0.40

0.30
～0.60 ≦0.030 ≦0.030 3.25

～3.75
1.25

～1.75 –

G10CrNi3Mo 0.08
～0.13

0.15
～0.40

0.40
～0.70 ≦0.030 ≦0.030 3.00

～3.50
1.00

～1.40
0.08

～0.15

G20Cr2Mn2Mo 0.17
～0.23

0.15
～0.40

1.30
～1.60 ≦0.030 ≦0.030 ≦0.30 1.70

～2.00
0.20

～0.30
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Table 13.5  �Comparison table of main material components of each country (machine structural 
carbon steel)

Table 13.3  Chemical composition of high-speed steel

AMS

6491
(M50)

5626

2315 
(M50NiL)

Standard
C Si P S Cr Mo VMn

Chemical composition (%)

0.77 to 
0.85

0.65 to
0.80

0.11 to
0.15

Max.
0.25

0.20 to
0.40

0.10 to
0.25

Max.
0.35

0.20 to
0.40

0.15 to
0.35

Max.
0.015
Max.
0.030
Max.
0.015

Max.
0.015
Max.
0.030
Max.
0.010

3.75 to
4.25

3.75 to
4.50

4.00 to
4.25

0.90 to
1.10

0.90 to
1.30

1.13 to
1.33

Ni
Max.
0.15

—

3.20 to
3.60

Cu
Max.
0.10

—

Max.
0.10

Co
Max.
0.25

—

Max.
0.25

W
Max.
0.25

17.25 to
18.25
Max.
0.25

4.00 to
4.50
Max.
1.00

4.00 to
4.50

Table 13.4  Chemical composition of stainless steel

JIS G 4303
AISI

SUS440C
440C

Standard Code
C Si P S Cr MoMn

Chemical composition (%)

0.95 to 1.20
0.95 to 1.20

16.00 to 18.00
16.00 to 18.00

Max. 1.00
Max. 1.00

Max. 1.00
Max. 1.00

Max. 0.040
Max. 0.040

Max. 0.030
Max. 0.030

Max. 0.75
Max. 0.75

Country 
name Standard name Code

Main chemical composition (%) Equivalent/
approximate 

steel of JISC Si Mn P S Ni Cr Mo

Japan JIS G 4051
（2016）

S45C 0.42
～0.48

0.15
～0.35

0.60
～0.90 ≦0.030 ≦0.035 ≦0.20 ≦0.20 –

S53C 0.50
～0.56

0.15
～0.35

0.60
～0.90 ≦0.030 ≦0.035 ≦0.20 ≦0.20 –

S55C 0.52
～0.58

0.15
～0.35

0.60
～0.90 ≦0.030 ≦0.035 ≦0.20 ≦0.20 –

USA

AISI A29/29M
（2015）
SAE J403
（2014）

1045 0.43
～0.50 – 0.60

～0.90 ≦0.040 ≦0.050 – – – S45C

1046 0.43
～0.50 – 0.70

～1.00 ≦0.040 ≦0.050 – – – S45C

1050 0.48
～0.53 – 0.60

～0.90 ≦0.040 ≦0.050 – – – S50C

1053 0.48
～0.55 – 0.70

～1.00 ≦0.040 ≦0.050 – – – S53C

1055 0.50
～0.60 – 0.60

～0.90 ≦0.040 ≦0.050 – – – S55C

France/
Germany

NF EN 10083-1,2
（2006）

・
DIN EN 10083-1,2

（2006）

C45 0.42
～0.50 ≦0.40 0.50

～0.80 ≦0.045 ≦0.045 ≦0.40 ≦0.40 ≦0.10 S45C

C45E 0.42
～0.50 ≦0.40 0.50

～0.80 ≦0.035 ≦0.035 ≦0.40 ≦0.40 ≦0.10 S45C

C45R 0.42
～0.50 ≦0.40 0.50

～0.80 ≦0.035 0.02
～0.04 ≦0.40 ≦0.40 ≦0.10 S45C

C55 0.52
～0.60 ≦0.40 0.60

～0.90 ≦0.045 ≦0.045 ≦0.40 ≦0.40 ≦0.10 S55C

C55E 0.52
～0.60 ≦0.40 0.60

～0.90 ≦0.03 ≦0.035 ≦0.40 ≦0.40 ≦0.10 S55C

C55R 0.52
～0.60 ≦0.40 0.60

～0.90 ≦0.03 0.02
～0.04 ≦0.40 ≦0.40 ≦0.10 S55C

China

GB/T 24595
（2009） 45 0.42

～0.50
0.17

～0.37
0.50

～0.80 ≦0.025 ≦0.025 ≦0.30 ≦0.25 ≦0.10 S45C

GB/T 699
（2015）

50Mn 0.48
～0.56

0.17
～0.37

0.70
～1.00 ≦0.035 ≦0.035 ≦0.30 ≦0.25 – S53C

55 0.52
～0.60

0.17
～0.37

0.50
～0.80 ≦0.035 ≦0.035 ≦0.30 ≦0.25 – S55C

Steel type Hardness
（HV）

Yield point
（MPa）

Tensile strength
（MPa）

Elongation
（%）

Reduction of 
area （%）

Charpy impact 
value (J/cm2) Remarks

SUJ2 700～750 （≧1176） （≧1617） ≦0.5 – （5～8） Quenching and tempering
SCr420 250～340 – ≧830 ≧14 ≧35 ≧49 Quenching and tempering

SCM420 275～370 （≧700） ≧930 ≧14 ≧40 ≧59 Quenching and tempering
SNCM420 310～395 – ≧980 ≧15 ≧40 ≧69 Quenching and tempering
SNCM815 330～395 – ≧1050 ≧12 ≧40 ≧69 Quenching and tempering

SPCE ≦100 – ≧270 ≧32～43 – – Annealing

SUS304 ≦195 Proof 
stress≧206 ≧520 ≧40 ≧60 – Annealing

S10C 115～160 ≧206 ≧314 ≧33 – – 900°C furnace cooling
S25C 130～190 ≧265 ≧411 ≧27 – – 850°C furnace cooling

S45C 175～240 ≧343 ≧569 ≧20 – – Quenching and high-
temperature tempering

S53C 190～270 ≧392 ≧647 ≧15 – – Quenching and high-
temperature tempering

Silicon nitride 1500 – Bending≧300 – – – Si3N4
Six-four brass 100～150 – ≧430 ≧20 – – (Equivalent to CAC301)

Note: Mechanical properties are largely influenced by the sample size. (    ) indicates reference values, and - indicates unknown values.

Table 13.7  Mechanical property values of bearing materials

Steel type
Densityρ

（g/cm3）

Longitudinal 
elasticity factor 

E（GPa）

Linear expansion 
coefficient 
（×10-6/°C）

Thermal 
conductivity 
（W/m・°C）

Specific heat

（J/kg・°C）
Remarks

SUJ2 7.83 208 12.5 46 468 Quenching and tempering
SCr420 7.84 208 12.6 47 （470） Quenching and tempering

SCM420 7.85 208 12.5 45 （470） Quenching and tempering
SNCM420 7.85 208 12.0 44 （470） Quenching and tempering

M50 7.85 210 11.4 25.0 460 Quenching and tempering
SUS440C 7.75 205 10.6 24.2 460 Quenching and tempering

SPCC 7.86 206 11.5 59 470 Annealing (not hard)
SUS304 7.93 193 17.3 16.3 500 Annealing

Chrome steel 7.84 206 11.2 42～50 465 0.09～0.25C，0.55～1.5Cr
Special extra-mild steel 7.86 209 11.6 58.2 473 C<0.08

Extra-mild steel 7.86 206 11.4 58.7 475 0.08～0.12C
Mild steel 7.86 207 11.2 55.2 477 0.12～0.2C

Semi-hard steel 7.85 207 10.8 46.5 485 0.3～0.45C
Hard steel 7.84 205 10.7 44.1 489 0.4～0.5C

High carbon steel 7.82 201 10.2 40.1 510 0.8～1.6C
Mid carbon steel 7.8 202 10.7 38 460 0.5C

Silicon nitride 3.24 308 3.0 20 680 Si3N4
Six-four brass 8.4～8.8 103～105 18.4～20.8 81～121 377～381 (Equivalent to CAC301)

Note: (    ) indicates reference values.

Table 13.6  Physical property values of bearing materials

Table 13.8  Chemical composition of steel plate for pressed cages and carbon steel for machined cages

Pressed steel
cage

Machined cage

JIS G 3141
JIS G 3131
BAS 361

JIS G 4305
JIS G 4051

SPCC
SPHC
SPB2

SUS304
S25C

Standard Code
C Si P S Ni CrMn

Chemical composition (%)

—
—

0.13～0.20
Max. 0.08

0.22～0.28

—
—

Max. 0.04
Max. 1.00

0.15～0.35

—
—

0.25～0.60
Max.2.00

0.30～0.60

—
—
—

8.00～10.50
—

—
—
—

18.00～20.00
—

—
Max. 0.050
Max. 0.030
Max. 0.045
Max. 0.030

—
Max. 0.050
Max. 0.030
Max. 0.030
Max. 0.035

Table 13.9  Chemical composition of high-strength cast brass for machined cages

JIS H 5120 CAC301

Standard Code
Cu Zn Sn Ni Pb SiMn

Chemical composition (%) Impurities

55.0 to 60.0 33.0 to 42.0 0.1 to 1.5
Fe

0.5 to 1.5
Al

0.5 to 1.5 Max. 1.0 Max. 1.0 Max. 0.4 Max. 0.1
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Polyamide Polyphenylene sulfide Polyetheretherketone Fabric-
reinforced 

phenolic resin66 46 PPS PEEK

Type Crystalline 
thermoplastics ← ← ← Thermosetting 

resin
Melting point °C 265 295 285 343 –
Glassy-transition temperature °C 66 78 88 143 –
Maximum continuous operating 
temperature°C 120 150 230 260 –

Price 1 (low) to 5 (high) 1 2 3 5 4
Characteristics Formability ◎ ○ ○ ○ ×

Toughness ◎ ◎ △ ○ ○ to △
Strength ○ ○ ○ ◎ △
Oil resistance ○ to △ ○ to △ ◎ ◎ ○
Moisture/water 
absorption Large Large Slight Slight Small

Comprehensive evaluation The property 
is generally 
stable.

The formability 
is slightly poor 
compared with 
polyamide 66, 
but the heat 
resistance is 
high.

The water absorbency 
is low, and the oil 
resistance and heat 
resistance are high.

Polyetheretherketone 
has properties 
necessary for cages 
but is expensive.

The lubricity 
is high, but 
complicated 
shapes cannot 
be machined.

Applications All-purpose Temperature 
higher than 
polyamide 66

Applications that 
require oil resistance 
and heat resistance 
higher than polyamide

High-speed bearings 
for high-temperature 
and high-speed 
machine tools

High-speed 
angular contact 
ball bearings for 
machine tools

Note: ◎ Excellen　○ Good　△ OK　× Poor

Table 13.10  Representative characteristics of resins used for cages

Rubber type Nitrile rubber Acrylic rubber Fluorinated rubber

Abbreviation NBR ACM FKM
Characteristics Elongation ○ ○ △

Compression set ◎ × ○
Wear resistance ◎ ○ ◎
Aging resistance ○ ◎ ◎
Weather and 
ozone resistance △ ◎ ◎

Water resistance ◎ △ ◎
Operating 
temperature 
range °C

–20 to 140 –15 to 150 –30 to 230

Comprehensive evaluation The oil resistance, heat 
resistance, and wear resistance 
are high. It is widely used as 
rubber seals.

It is used at application 
temperature higher than that 
of NBR. It is easily swollen in 
ester oil. An ester-oil resistant 
grade is also available.

It is expensive. It has excellent 
heat resistance and chemical 
resistance but easily affected 
by urea grease.

Table 13.11  Representative characteristics of rubber materials used for seals Table 13.13  Mechanical properties of shaft and housing materials

Parts Material
Densityρ 

(g/cm3)

Hardness 

(HV)

Longitudinal 
elasticity 

factor
E(GPa)

Linear 
expansion 
coefficient
(×10-6/°C)

Thermal 
conductivity

(W/m・°C)

Specific 
heat

(J/kg・°C)
Remarks

Shaft

S25C 7.86 130 212 11.1 53 470 Annealing
S45C 7.85 230 205 （11.9） （41） 460 Thermal refining

SS400 7.86 – 205 11.3 50 460
SCM415 7.85 300 200 11.0 42 460 Thermal refining
SCM425 7.85 320 208 12.8 45 470 Thermal refining
SCM440 7.85 340 205 12.0 41 460 Thermal refining

SNCM439 7.85 340 208 12.0 44 470 Thermal refining

Housing

FC200 7.2 ≧240 100 10～11 43 530
Gray cast iron

FC250 7.3 ≧250 100 10～11 41 530
FCD450 7.2 150～220 154 12.0 34 620

Spherical graphite 
cast ironFCD500 7.2 160～240 154 11.0 30 –

FCD700 7.2 190～320 154 10.0 26 –
ADC12 2.7 （HRB54） 71 21.0 96 （900） Al-Si-Cu alloy

SUS304 8.0 ≦200 197 17.3 16 500 Austenitic stainless 
steel

SUS410 7.8 ≧170 204 10.8 （25） 460 Martensitic 
stainless steel

SUS410L 7.8 （200） 204 10.8 （25） – Ferritic stainless 
steel

Note: Inequality signs indicate standard values. (    ) indicates reference values.

Table 13.12  Physical properties of shaft and housing materials

Parts Material Hardness
（HV）

Yield point
（MPa）

Tensile strength
（MPa）

Elongation
（％） Remarks

Shaft

S25C 180 ≧270 ≧440 ≧27 Normalizing
S45C 240 ≧345 ≧570 ≧20 Normalizing

SS400 – （215） ≧400 ≧17 Structural rolled steel
SCM425 320 670 800 15 Thermal refining
SCM440 340 835 980 17 Thermal refining

SNCM439 340 900 980 18 Thermal refining

Housing

FC200 ≦235 – ≧200 – Separate casting sample
Gray cast ironFC250 ≦250 – ≧250 –

FCD350-22 ≦160 ≧220 ≧350 ≧22
Spherical graphite cast iron
Separate casting sample

FCD450-10 150～220 ≧250 ≧450 ≧10
FCD500-7 160～240 ≧320 ≧500 ≧7
FCD700-2 190～320 ≧420 ≧700 ≧2

ADC12 （HRB54） 150 310 3.5 Al-Si-Cu alloy
SUS304 ≦200 （205） （520） ≧40 Austenitic stainless steel
SUS410 ≧170 （345） （540） ≧25 Martensitic stainless steel

SUS410L ≦200 （195） （400） ≧20 Ferritic stainless steel
Note: Inequality signs indicate standard values. (    ) indicates reference values.
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Table 14.2  Fixing methods−bearings with tapered bores
Adapter sleeve mounting Withdrawal sleeve mounting Split ring mounting

When installing bearings on cylindrical shafts, adapter sleeves 
or withdrawal sleeves can be used to fix bearings in place 
axially. The adapter sleeve is fastened in place by frictional 
force between the shaft and inner diameter of the sleeve.

For installation of tapered bore bearings directly on 
tapered shafts, the bearing is held in place by a split ring 
inserted into a groove on the shaft, and is fixed in place 
with a split ring nut or screw.

Inner ring clamp Outer ring clamp Snap ring

The most common method of fixing bearings in place is to use 
clamping nuts or bolts to hold the shaft or housing abutment 
against the ring end face. The tightening nuts and bolts must 
be fixed so that they will not be loosened by axial loads or 
vibration when the bearing is being used.

Use of snap rings regulated under JIS B 2804, B 2805, 
and B 2806, makes for a very simple construction. 
However, interference with chamfers, bearing 
installation dimensions, and other related specifications 
must be considered carefully.
　Snap rings are not suitable for applications requiring 
high accuracy or where the snap ring receives large 
axial loads.

Table 14.1  General bearing fixing methods

14.1  Fixing of bearings

When a bearing that receives axial loads 
and preloads is to be attached to a shaft 
or a housing, an axial fixing method that is 
sufficient to withstand the axial loading such 
as a tightening nut, bolts, or snap rings should 
be selected because a serious problem may be 
caused when the raceway moves in the axial 
direction.

In addition, solid type needle roller bearings 

(with inner ring) and cylindrical roller bearings 
(NU and N types) that are to be mainly used 
as floating side bearings also need to be fixed 
in the axial direction because the raceway may 
move in the axial direction when the shaft is 
bent by a moment load, damaging the bearing.

Table 14.1 shows general bearing fixing 
methods, and Table 14.2 shows fixing methods 
for bearings with tapered bores. See section “15. 
Bearing handling” for more information about 
bearing installation and removal.

Depending upon the design of a shaft or 
housing, the shaft may be influenced by an 
unbalanced load or other factors which can then 
cause large fluctuations in bearing efficiency. 
For example, depending on the dimensional 
accuracy and shape accuracy of the shaft and 
housing, there could be insufficient interference 
fit with the bearing, leading to material creep 
during operation. When the machining accuracy 
of the shaft or the housing is insufficient or 
when there is an error in the installation, the 
inner ring or the outer ring of the bearing can 
become misaligned. Operation under this 
condition may cause excessive loading at the 
edges of the inner and outer rings as well as 
rolling elements, deteriorating the fatigue life. 
Furthermore, chipping damage may occur on 
the flange face of roller bearings due to heavy 
contact with the rolling element end surface 
while operating under misalignment. A speed 
deferential between the rolling elements and 
cage may apply abnormal force to the cage, 
causing damage. For this reason, it is necessary 
to pay attention to the following when designing 
shaft and housing:

(1) �Bearing arrangement; most effective fixing 
method for bearing arrangement.

(2) �Selection of shoulder height and fillet 
radius of housing and shaft.

(3) �Shape precision and fitting dimensions; 
runout tolerance of shoulder area.

(4) �Machining precision and mounting 
error of housing and shaft suitable for 
allowable alignment angle and permissible 
misalignment of bearing.

When the housing rigidity is insufficient, 
excessive deformation of the inner and outer 
rings may lead to poor distribution of loading 
among rolling elements, causing abnormal noise 
and deterioration of fatigue life. Therefore, the 
housing requires sufficient rigidity.

When two or more bearings are to be 
attached to a shaft, one typically serves as a 
fixed end bearing and the other serves as a 
floating end bearing to compensate for axial 
mounting error and allow for thermal expansion. 
In addition, when two or more bearings are to 
be attached to a housing, the design must allow 
through hole machining to improve the accuracy 
of the housing.

14.  Shaft and housing design
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Fig. 14.2 Fig. 14.3

Deep groove ball bearings
Angular ball bearings 1)

　Single row
　
Cylindrical roller bearings
　Bearing series 10, 2, 3, 4　
　Bearing series 22, 23
　ULTAGE
　Double row 2)

1/1 000 to 1/300

1/1 000

1/1 000
1/2 000
1/500
1/2 000

Tapered roller bearings 1)

　Single row standard
　Single row ULTAGE
Needle roller bearings

1/2 000
1/600
1/2 000

Self-aligning 
ball bearings

Self-aligning 
roller bearings

Normal load

Normal load
or more
Light load

1/15

1/115

1/30

Thrust spherical roller bearings
　Normal load
Bearing units 3)

1/60 to 1/30
1/60 to 1/30

Allowable misalignment

Allowable alignment angle

3) For bearing units, see section “F. Bearing units” on page F-12.

1) The allowable misalignment of combined bearings is influenced 
by the load center position, so please consult NTN Engineering.

2) Does not include high precision bearings for machine tool main
shaft applications.

Note: For thrust bearings, please contact NTN Engineering.

Table 14.6  �Bearing types and allowable 
misalignment/allowable alignment 
angle

Concern

Dimensional accuracy

Roundness (max.)
Cylindricity

Abutment squareness

Small size bearings

Mid-large size bearings

Fitting 
surface
roughness Ra

Shaft

IT6 (IT5)

IT3

IT3

0.8

1.6

Housing

IT7 (IT5)

IT4

IT3

1.6

3.2

Note: For precision bearings (P4, P5 accuracy), it is necessary
to improve the circularity and cylindricity accuracies in this 
table to approximately 50% of these values. For more 
specific information, please consult the Precision rolling 
bearing catalog (CAT. No. 2260/E).

Table 14.5  Shaft and housing accuracy

14.2.3  Fitting dimensions for thrust bearings
For thrust bearings, it is necessary to make the 
raceway washer back face sufficiently wide in 
relation to load and rigidity. Consequently, fitting 
dimensions from the dimension tables should be 
adopted. (Figs. 14.2 and 14.3)

For this reason, shaft and abutment heights 
will be larger than for radial bearings. (Refer 
to dimension tables for all thrust bearing fitting 
dimensions.)

14.3  Shaft and housing accuracy

Table 14.5 shows the required accuracies for 
shaft and housing fitting surface dimensions 
and configurations, as well as fitting surface 
roughness and abutment squareness for normal 
operating conditions.

14.4  �Bearing permitted inclination/
allowable alignment angle

A certain amount of misalignment of a bearing’s 
inner and outer rings occurs as a result of shaft 
flexure, shaft or housing finishing irregularities, 
and minor installation error. In situations where 
the degree of misalignment is liable to be 
relatively large, self-aligning ball bearings, 
spherical roller bearings, bearing units and 
other bearings with aligning characteristics are 
advisable. Although permitted inclination and 
allowable alignment angle will vary according 
to bearing type, load conditions, internal 
clearances, etc., Table 14.6 lists some general 
misalignment standards for normal applications. 
In order to avoid shorter bearing life and cage 
failure, it is necessary to maintain levels of 
misalignment below these standard levels.

See section 3.7 (A-29) for the relationship 
between “Inclination angle (installation error) 
and life.”

rs min ras max
Normal use1) Special use2)

h (Min.)

0.05
0.08
0.1  
0.15
0.2  
0.3  
0.6  
1     
1     
1.5  
2     
2     
2     
2.5  
3     
4     
5     
6     
8     

10     
12     
15     

0.05
0.08
0.1  
0.15
0.2  
0.3  
0.6  
1     
1.1  
1.5  
2     
2.1  
2.5  
3     
4     
5     
6     
7.5  
9.5  

12     
15     
19     

0.3  
0.3  
0.4  
0.6  
0.8  

1.25
2.25
2.75
3.5  
4.25
5     
6     
6     
7     
9     

11     
14     
18     
22     
27     
32     
42     

1     
2     
2.5  
3.25
4     
4.5  
5.5  
5.5  
6.5  
8     

10     
12     
16     
20     
24     
29     
38     

Unit: mm

1) If a bearing supports a large axial load, the height of the shoulder 
must exceed the value given here.

2) Used when an axial load is light. These values are not suitable for tapered 
roller bearings, angular ball bearings and spherical roller bearings.

Note: ras max indicates maximum allowable fillet radius.

Table 14.3  Fillet radius and abutment height
Table 14.4  �Relief dimensions 

for ground shaft

rs min

rs min

rs min

rs min

ras max h

h
ras max

rs min

rs min

rc

rc

b

b
t

t

Fig. 14.1  Bearing mounting with spacer
（a）　　　　　　　　　　　　（b）

rs min

ra max

rs min

1
1.1
1.5
2
2.1
2.5
3
4
5
6
7.5

  2
  2.4
  3.2
  4
  4
  4
  4.7
  5.9
  7.4
  8.6
10

rs min

0.2
0.3
0.4
0.5
0.5
0.5
0.5
0.5
0.6
0.6
0.6

1.3
1.5
2
2.5
2.5
2.5
3
4
5
6
7

b t rc
Relief dimensions

14.2  Bearing fitting dimensions

14.2.1  Abutment height and fillet radius
The shaft and housing abutment height (h) 
should be larger than the bearings’ maximum 
allowable chamfer dimensions (rs max), such 
that the abutment directly contacts the flat part 
of the bearing end face. The fillet radius (ra) 
must be smaller than the bearing’s minimum 
allowable chamfer dimension (rs min) so that it 
does not interfere with bearing seating.

Table 14.3 lists abutment height (h) and fillet 
radius (ra). For bearings to be subjected to very 
large axial loads, shaft abutments (h) should be 
higher than the values in the table.

14.2.2  For spacer and ground undercut
In cases where a fillet radius (ra max) larger 
than the bearing chamfer dimension is required 
to strengthen the shaft or to relieve stress 
concentration (Fig. 14.1a), or abutment height 
is too low to afford adequate contact surface 
with the bearing (Fig. 14.1b), the use of a spacer 
may be beneficial.

Relief dimensions for ground shaft and 
housing fitting surfaces are given in Table 14.4.
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Fig. 15.4  Storing one-bearing boxes on a shelf

Fig. 15.5  �Transportation and storage by 
shipping box

Fig. 15.6  Horizontally placing box prohibited

Fig. 15.1  Damage caused by impact

Fig. 15.3  Storing bearings on a shelf

Fig. 15.2  �Damage caused by foreign particle 
contamination

Impact 
load Dent or scratch

Abnormal
sound

Dent or 
scratch

Dirt
Biting

Abnormal
  sound

15.  Bearing handling

15.1  General information

Bearings are precision parts and in order to 
preserve their accuracy and reliability, care must 
be exercised in their handling. In particular, 
bearing cleanliness must be maintained, sharp 
impacts avoided, and rust prevented.

Bearings are vulnerable to impact. Do not hit 
them with a hammer directly or drop them on 
the floor. (Fig. 15.1)

In addition, bearings are sensitive to foreign 
particle contamination. When foreign particles 
enters the bearing during rotation, denting 
and/or scratches may occur, resulting in 
objectionable noise and vibration levels and 
rough bearing rotation (Fig. 15.2). Therefore, 
when handling bearings, it is necessary to keep 
the periphery clean.

For optimal bearing performance, proper 
bearing handling methods must be used. 
The handling methods described herein are 
general guidelines. Depending on the type 
and size of bearing needed, special handling 
“methods” may be necessary. For more detailed 
information, please consult NTN Engineering.

Using proper protective equipment and tools 

are also essential when installing or removing 
bearings, to avoid damage to the machinery 
and ensure the safety of the technician. Further 
information on proper installation and removal 
procedures is detailed in the following sections.

15.2  Bearing storage

Most rolling bearings are coated with a rust 
preventive oil before being packed and shipped. 
Please observe the following guidelines when 
storing bearings.

1. �Ideally, bearings should be stored indoors at 
room temperature with a relative humidity 
of less than 60%. Avoid places in direct 
sunlight or in contact with outer walls 
because excessive temperature fluctuation 
or humidity rise may cause condensation.

2. �Bearings should not be stored directly on 
the ground. Instead, they should be placed 
on a shelf or pallet at least 20 cm above the 
ground. The maximum number of shipping 
boxes to be stacked for storage should 
limited to four whenever possible (Fig. 
15.3).

3. �Precision rolling bearings, large rolling 
bearings and thin ring or race rolling 
bearings must be laid down horizontally for 
storage (Fig. 15.4). Storing them standing 
vertically may cause raceway deformation. 
　To avoid damage during transportation 
such as fretting or false brinelling, ensure 
that the individual bearing boxes are 
packed laying down horizontally within 
the shipping box. Fill remaining space with 
dunnage(Fig. 15.5). 
　Some products have a ↑ symbol on the 
shipping box to prevent improper storage 
placement. Follow the indication on the box 
in this case (Fig. 15.6).
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(1) Press-fitting bearing into shaft
Uniformly apply force by applying a sleeve to 
the inner ring width surface when press-fitting 
a bearing onto a shaft. Do not apply force to the 
outer ring as this will transfer the press force 
through the rolling elements which may cause 
dents or scratches on the raceway surface (Fig. 
15.11).

When press-fitting self-aligning bearings, 
using a ring-shaped block as shown in Fig. 15.13 
improves ease of installation.

(2) Press-fitting bearing into housing
Uniformly apply force by applying a sleeve to the 
outer ring width surface to press-fit a bearing 
into a housing. Do not apply force to the inner 
ring as this will transfer the press force through 
the rolling elements which may cause dents or 
scratches on the raceway surface (Fig. 15.12).

Fig. 15.11  Press-fitting bearing into shaft

Fig. 15.12  Press-fitting bearing into housing

Fig. 15.10  Using hammer for press-fitting

Sleeve

15.3.2  Installing cylindrical bore bearings
15.3.2.1  Press-fitting
Press-fitting is the most common mounting 
method and is widely used for small bearings 
small bearings. Bearings having a relatively 
small interference can be press-fitted by using 
a sleeve and applying force to the raceway at 
room temperature.

When press-fitting a bearing by applying 
impact with a hammer, use a resin or copper 
hammer rather than an iron one. To uniformly 
press the bearing onto the shaft or into the 
housing, use a sleeve. (Use of a mounting 
tool kit as shown in Fig. 15.40, A-168 is 
recommended.) Do not directly apply impact to 
bearing rings or press-fit them by using a punch 
because the bearings will not be press-fitted 
uniformly, causing bearing damage (Fig. 15.10).

Fig. 15.9  Example of working procedure

Waste cloth

Sandpaper

Therefore, before mounting bearings, 
remove any burrs, raised material near 
dents, rust, or dirt on the shaft, housing, or 
accessories. (Fig. 15.9)

The shaft and housing fitting surfaces should 
also be checked for roughness, dimensional and 
design accuracy, and to ensure that they are 
within allowable tolerance limits. Further, when 
the bearing is to be press-fitted, using an anti-
fretting agent on the fitting surface improves the 
ease of assembly.

(2) Mounting jig
The jig to be used for mounting must have a size 
suitable for the bearing and be free of dirt or 
damage.

(3) Opening of bearing
Bearings should be unpackaged directly 
before use to avoid introducing foreign particle 
contaminates or condensation which would 
lead to rust. Gloves should also be worn when 
handling bearings to avoid rust generation.

(4) Removal of rust preventative oil
In general, bearings with grease lubrication 
may be installed without cleaning the rust 
preventative oil.

However, for bearings using oil lubricant, 
or when lubrication efficiency would be 
compromised by mixing the grease and rust 
preventive oil, the rust preventive oil should be 
removed by washing with a cleaning solvent 
and dried before installation. The shield type 
bearings and the seal type bearings filled with 
grease must not be cleaned.

When a large number of bearings are to 
be installed at one time, a dedicated jig or a 
hydraulic press may be used.

Fig. 15.7  Burrs and dents

Fig. 15.8  �Example of improper bearing 
installation 

Burr

Dent

Dent

Burr

Foreign matter

Burr

15.3  Bearing installation

A jig, a measuring instrument, a lubricant, and 
a clean and dry workshop will be needed for 
bearing installation. Further, if possible, it is 
desirable to install miniature/small ball bearings 
and precision rolling bearings in a clean room 
because intrusion of dirt and foreign matter 
significantly affects bearing performance.

Improper installation of bearings may 
cause marks from the rolling elements on 
the raceways, adversely affecting the bearing 
life. For the recommendations on machining 
accuracy and mounting accuracy of bearings, 
shafts, and housings, see section “14. Design of 
shafts and housings.”

15.3.1  Installation preparations
(1) Fitting surface of shafts and housings
When a bearing is installed on a shaft or in a 
housing with surfaces containing burrs or dents, 
the bearing may not seat properly, causing 
vibration and noise during operation (see Figs. 
15.7 and 15.8).
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For heat fitting, any bearing that did not 
undergo dimension stabilization treatment must 
not be heated above 120°C to avoid permanent 
bearing damaged and shortened operating life. 
For sealed bearings, the seal temperature rating 
must not be exceeded.

In addition, heat torches and heat guns 
should not be used for heating bearings 
because the bearings may be heated non-
uniformly and temperature control is difficult 
(Fig. 15.15).

Fig. 15.18  �Heating bearings in constant 
temperature oven

Fig. 15.16  Heating bearings in oil bath

Fig. 15.17  �Heating grease filled bearings in oil 
bath prohibited

   Heating
temperature: 
   120°C or 
   below

120

Sealed bearing
Shielded bearing

Fig. 15.14  �Temperature required for heat-
fitting inner ring
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Fig. 15.15  Heating bearings by heat torch

(3) Simultaneous press-fitting
When press-fitting a non-separable bearing 
such as a deep groove ball bearing onto the 
shaft and into the housing at the same time, 
use a ring-shaped block and uniformly apply 
force to inner and outer rings simultaneously. 
Do not apply force on either the inner or outer 
ring individually because it may cause dents or 
scratches on the raceway surface (Fig. 15.13).

[Caution]
• �Excessive interference during installation 

may cause cracks and excessively small 
bearing internal clearance, resulting in 
seizure. For further detail, see section “7. 
Bearing fits.”

• �Excessive impact at the time of installation 
may cause dents and damage.

• �No foreign matter should enter the fitting 
surface during installation.

• �For large interference fits and medium/large 
size bearings, consider other installation 
methods besides press-fitting at room 
temperature.

Fig. 15.13  Simultaneous press-fitting

The main methods used to heat bearings 
uniformly are (1) oil bath, (2) constant 
temperature oven, and (3) fast therm induction 
heater.

(1) Heating bearings in oil bath
One bearing heating method is immersing 
a bearing in a heated clean oil (Fig. 15.16). 
Foreign particles are often found on the 
bottom of the oil bath; therefore, do not 
directly place bearings on the bottom of the 
oil bath. Instead, place the bearings on a wire 
rack or suspend it in the oil and then heat it. 
Shielded bearings and sealed bearings filled 
with grease must not be heated in the oil bath 
(Fig. 15.17).

15.3.2.2  Heat fitting (shrink fitting)
When the inner ring interference is large or 
the bearing is large, press-fitting the inner ring 
onto the shaft at room temperature requires 
significant force. Heating the bearing and 
expanding the inner ring before installation 
makes the installation onto the shaft easier.

The inner ring expansion amount necessary 
for heat fitting can be obtained from the 
interference of the fitting surface between the 
inner ring and the shaft and the temperature 
difference before and after the bearing is heated 
(Fig. 15.14).

(2) �Heating bearings in constant temperature 
oven

With a constant temperature oven, bearings can 
be heated in a dry state (Fig. 15.18).
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(3) �Heating bearings with fast therm induction 
heater

With a fast therm induction heater, bearings can 
be heated safely, cleanly, and quickly in a dry 
state. Heating bearings by induction heating 
makes the bearings magnetic; therefore, 
it is necessary to demagnetize bearings 
after heating. The NTN fast therm induction 
heater (Fig. 15.42, A-168) has an automatic 
demagnetization function.

[Caution]
• �Use heat-resistant gloves for safety when 

handling a heated bearing. NTN heat-
resistant gloves optimal for bearing handling 
are available (Fig. 15.43, A-168).

• �It is important to complete heat fitting 
quickly. If the bearing cannot be inserted 
onto the shaft during heat fitting, stop the 
process and consider removing the bearing.

• �When heat fitting is performed, the inner 
ring contracts in the axial direction during 
cooling, creating a clearance between the 
bearing and the shaft shoulder (Fig. 15.19). 
Therefore, it is necessary to tighten the 
bearing with a nut until it is completely 
cooled or apply a force in the axial 
direction while the bearing cools, to bring 
the bearing into close contact with the 
shoulder of the shaft.

15.3.3  Installation of tapered bore bearing
Small tapered bore bearings are installed by 
inserting a bearing a predetermined amount 
with locknuts and by using a tapered bore or 
an adapter sleeve/withdrawal sleeve. Locknuts 
are tightened by a hook spanner wrench (Fig. 
15.20).

Fig. 15.20  Installation methods using locknuts

Apply oil.

Apply oil.

Wipe off oil 
completely.

Apply oil.

Apply oil.

Apply oil.
Apply oil.

(a) �Installation on 
tapered bore

(b) �Installation with 
adapter sleeve

(c) Installation using withdrawal sleeve

Fig. 15.21  �Bearing installation using oil 
pressure

Fig. 15.22 (a) shows a method of installation 
where a hydraulic nut is used to drive the 
bearing onto a tapered shaft. Fig. 15.19 (b) and 
(c) show installation methods using a hydraulic 
nut with adapter sleeves and withdrawal 
sleeves.

(a) �Installation on 
tapered bore

(b) �Installation with 
adapter sleeve

(c) Installation using withdrawal sleeve

Fig. 15.22  Installation using hydraulic nut

Fig. 15.23  �Installation using hydraulic 
withdrawal sleeve

Fig. 15.24  �Internal clearance measurement 
method for spherical roller bearings

Thickness gauge

Fig. 15.19  Bearing contraction after heating

After
cooling

Clearance

Large size bearings require considerable fitting 
force and must be installed hydraulically.

In Fig. 15.21 the fitting surface friction and 
nut tightening torque needed to install bearings 
with tapered bores directly onto tapered shafts 
are decreased by injecting high pressure oil 
between the fitting surfaces.

Fig. 15.23 shows an installation method using 
a hydraulic withdrawal sleeve.

With tapered bore bearings, as the inner 
ring is driven axially onto the shaft, adapter or 
withdrawal sleeve, the interference increases 
so that the bearing radial internal clearance 
will decrease. Interference can be estimated 
by measuring the decrease in radial internal 
clearance. As shown in Fig. 15.24, the radial 
internal clearance between the rollers and 
outer ring of spherical roller bearings should be 
measured with a thickness gauge under no load 
while the rollers are held in the correct position. 
Measure the radial internal clearance on both 
rows, and check that the values are equivalent. 
Instead of using the decrease in amount of radial 
internal clearance to estimate the interference, 
it is possible to estimate the mounted radial 
internal clearance by measuring the distance the 
bearing has been driven onto the shaft.
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Nominal bearing
bore diameter

d mm

30
40
50
65
80

100
120
140
150
160
180
200
225
250
280
305
315
355
400
450
500
560
630
670
710
800
900

1 000
1 120

Unit: mm
Reduction of

radial internal
clearance

Min.Over Inc. Max.

Axial displacement drive up Nut rotation angle ° (approx.)
Taper, 1:12

Max.Min.
Taper, 1:12

Max.Min.
Taper, 1:30

Min. Max.
Taper, 1:30

Min. Max.

Minimum residual
radial internal clearance

CN C4C3
40
50
65
80

100
120
140
150
160
180
200
225
250
280
305
315
355
400
450
500
560
630
670
710
800
900

1 000
1 120
1 250

0.020 
0.025 
0.030 
0.040 
0.045 
0.050 
0.065 
0.075 
0.075 
0.080 
0.090 
0.100 
0.110 
0.120 
0.130 
0.130 
0.150 
0.170 
0.200 
0.210 
0.240 
0.260 
0.300 
0.300 
0.340 
0.370 
0.410 
0.450 
0.490 

0.025 
0.030 
0.035 
0.045 
0.055 
0.060 
0.075 
0.090 
0.090 
0.100 
0.110 
0.120 
0.130 
0.150 
0.160 
0.160 
0.180 
0.210 
0.240 
0.260 
0.300 
0.330 
0.370 
0.370 
0.430 
0.470 
0.530 
0.580 
0.630 

0.35 
0.40 
0.45 
0.60 
0.70 
0.75 
1.10 
1.20 
1.20 
1.30 
1.40 
1.60 
1.70 
1.90 
2.00 
2.00 
2.40 
2.60 
3.10 
3.30 
3.70 
4.00 
4.60 
4.60 
5.30 
5.70 
6.30 
6.80 
7.40 

0.40 
0.45 
0.60 
0.70 
0.80 
0.90 
1.20 
1.40 
1.40 
1.60 
1.70 
1.90 
2.00 
2.40 
2.50 
2.50 
2.80 
3.30 
3.70 
4.00 
4.60 
5.10 
5.70 
5.70 
6.70 
7.30 
8.20 
8.70 
9.40 

84
96
81

108
126
135
198
216
144
156
168
144
153
171
180
144
173
187
223
238
222
240
276
237
273
293
284
306
ー  

96
108
108
126
144
162
216
252
168
192
204
171
180
216
225
180
202
238
266
288
276
306
342
293
345
375
369
392
ー  

    ー
    ー
    ー
    ー
  1.75 
  1.90 
  2.75 
  3.00 
  3.00 
  3.25 
  3.50 
  4.00 
  4.25 
  4.75 
  5.00 
  5.00 
  6.00 
  6.50 
  7.75 
  8.25 
  9.25
10.0 
11.5 
11.5 
13.3 
14.3 
15.8 
17.0 
18.5 

    ー
    ー
    ー
    ー
  2.25 
  2.25 
  3.00 
  3.75 
  3.75 
  4.00 
  4.25 
  4.75 
  5.00 
  6.00 
  6.25 
  6.25 
  7.00 
  8.25 
  9.25 
10.0 
11.5
12.5
14.5
14.5
16.5
18.5
20.5
22.5
24.5

  ー
  ー
  ー
  ー
315
342
495
540
360
390
420
360
383
428
450
360
432
468
558
594
555
600
690
591
684
735
711
765
  ー

  ー  
  ー  
  ー  
  ー  
405
405
540
675
450
480
510
428
450
540
563
450
504
594
666
720
690
750
870
746
849
951
923

1 013
  ー  

0.010 
0.015 
0.020 
0.025 
0.025 
0.040 
0.045 
0.040 
0.040 
0.040 
0.050 
0.060 
0.070 
0.070 
0.080 
0.080 
0.090 
0.090 
0.090 
0.110 
0.110 
0.130 
0.140 
0.140 
0.140 
0.170 
0.180 
0.190 
0.200 

0.025 
0.030 
0.040 
0.050 
0.055 
0.075 
0.085 
0.090 
0.090 
0.100 
0.110 
0.130 
0.140 
0.150 
0.170 
0.170 
0.180 
0.190 
0.200 
0.230 
0.240 
0.270 
0.300 
0.300 
0.320 
0.370 
0.400 
0.450 
0.490 

0.040 
0.050 
0.060 
0.075 
0.085 
0.110 
0.130 
0.140 
0.140 
0.160 
0.180 
0.200 
0.220 
0.240 
0.270 
0.270 
0.290 
0.310 
0.330 
0.370 
0.380 
0.430 
0.480 
0.480 
0.530 
0.600 
0.660 
0.720 
0.790 

Note: The nut rotation angle may only be applied when a nut having the same inner diameter code as the bearing is used.

24
30
40
50
65
80

100
120
140
150
160
180
200
225
250
280
305
315
355
400

Unit: mm

Min.Over Inc. Max.

Axial displacement drive up Nut rotation angle ° (approx.)
Taper, 1:12

Max.Min.
Taper, 1:12

Max.Min.
Taper, 1:30

Min. Max.
Taper, 1:30

Min. Max.

Minimum residual
radial internal clearance

CN C4C3
30
40
50
65
80

100
120
140
150
160
180
200
225
250
280
305
315
355
400
450

0.010
0.015
0.020
0.025
0.035
0.040
0.055
0.065
0.075
0.075
0.080
0.090
0.110
0.120
0.130
0.150
0.150
0.160
0.180
0.210

0.015
0.020
0.025
0.030
0.040
0.050
0.065
0.075
0.090
0.090
0.100
0.110
0.130
0.140
0.160
0.180
0.180
0.190
0.220
0.250

0.15
0.25
0.35
0.40
0.50
0.60
0.80
0.90
1.00
1.00
1.10
1.20
1.50
1.60
1.60
1.90
1.90
2.10
2.30
3.00

0.20
0.30
0.40
0.45
0.60
0.70
0.90
1.00
1.20
1.20
1.40
1.50
1.80
1.90
2.10
2.40
2.40
2.50
3.00
3.60

36
60
84
72
90

108
144
162
180
120
132
144
135
144
144
171
137
151
166
216

48
72
96
81

108
126
162
180
216
144
168
180
162
171
189
216
173
180
216
259

  ー
  ー
  ー
  ー
  ー
  ー
1.80
1.95
2.35
2.35
2.80
3.20
3.85
4.20
4.25
4.45
4.45
5.10
5.75
  ー

  ー
  ー
  ー
  ー
  ー
  ー
2.30
2.70
3.10
3.10
3.55
3.95
4.60
4.95
5.40
5.70
5.70
6.10
7.50
  ー

  ー
  ー
  ー
  ー
  ー
  ー
324
351
423
282
336
384
347
378
383
401
320
367
414
  ー

  ー
  ー
  ー
  ー
  ー
  ー
414
486
558
372
426
474
414
446
486
513
410
439
540
  ー

0.015 
0.015 
0.020 
0.025 
0.030 
0.030 
0.035 
0.045 
0.040 
0.040 
0.040 
0.050 
0.050 
0.060 
0.060 
0.060 
0.060 
0.080 
0.080 
0.080 

0.025 
0.030 
0.035 
0.045 
0.055 
0.060 
0.070 
0.085 
0.090 
0.090 
0.100 
0.110 
0.120 
0.130 
0.140 
0.150 
0.150 
0.170 
0.180 
0.190 

0.040 
0.045 
0.055 
0.065 
0.080 
0.090 
0.105 
0.125 
0.140 
0.140 
0.160 
0.180 
0.190 
0.210 
0.230 
0.250 
0.250 
0.280 
0.300 
0.320 

Note: The nut rotation angle may only be applied when a nut having the same inner diameter code as the bearing is used.

Nominal bearing
bore diameter

d mm

Reduction of
radial internal

clearance

Table 15.2  Tapered bore spherical roller bearings (installation of other series besides ULTAGE)

Table 15.1  Tapered bore spherical roller bearings (ULTAGE series installation)For spherical roller bearings, Table 15.1 
(applied to ULTAGE series) and Table 15.2 
(applied to other bearings besides ULTAGE 
series) indicates the predetermined interference 
which will be achieved as a result of the radial 
internal clearance decrease, or the distance the 
bearing has been driven onto the shaft.

For conditions such as heavy loads, high 
speeds, or when there is a large temperature 
differential between inner and outer rings, etc. 
which require large interference fits, bearings 
with a minimum radial internal clearance of C3 
or greater should be used. Table 15.1 and  
Table 15.2 list the maximum values for 
radial internal clearance decrease and axial 
displacement. The remaining clearance in 
mounted bearings with tapered bores must be 
greater than the minimum allowable residual 
clearance listed in Table 15.1 or Table 15.2.

For self-aligning ball bearings, a 
predetermined interference can be obtained 
by tightening the nut until the radial internal 
clearance becomes about half the size before 
the fitting. After installation, check that the 
bearing lightly and smoothly rotates.
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15.4  Lubricant enclosure

An appropriate amount of lubricant that is 
suitable for the use condition of the bearing 
should be applied if the bearings are not pre-
filled with grease. For details, see section “11. 
Lubrication.”

15.5  Post installation running test

To check that the bearing has been properly 
installed, a running test is performed after 
installation is completed. The shaft or housing 
is first rotated by hand and if no problems are 
observed at low speed, a no-load power test 
should then be performed. If no abnormalities 
are observed, the load and speed are gradually 
increased to operating conditions. During 
the test if any unusual noise, vibration, or 
temperature rise is observed, the test should 
be stopped and the equipment should be 
examined. If necessary, the bearing should be 
disassembled for inspection.

15.6  Bearing disassembly

Bearings are often removed as part of 
periodic inspection procedures or during the 
replacement of other parts. However, the shaft 
and housing are almost always reinstalled, 
and in more than a few cases the bearings 
themselves are reused. These bearings, shafts, 
housings, and other related parts must be 
designed to prevent damage during disassembly 
procedures, and the proper disassembly tools 
must be employed. When removing bearing 
rings with interference, pulling force should be 
applied to the press fit bearing ring only. Do 
not remove the raceway through the rolling 
elements.
[Caution]
Bearings and jigs used for disassembly may fall 
off when the bearing is removed from the shaft 
or the housing.

Fig. 15.28  Puller disassembly

(a) (b)

15.6.1  �Disassembly of bearings with 
cylindrical bores

For small sized bearings, pullers shown in  
Fig. 15.28 (a) and (b) or the press method 
shown in Fig. 15.29 can be used for 
disassembly. When used properly, these 
methods can improve disassembly efficiency 
and prevent damage to bearings.

Fig. 15.29  Press disassembly

15.3.4  Installation of outer ring
With tight interference fits, the outer rings 
of small type bearings can be installed with 
a hydraulic press at room temperature. 
Alternately, the housing can be heated and 
expanded before installing the outer ring, or 
the outer ring can be cooled with a freezer, 
etc. before installing. If a freezer or another 
cooling agent is used, moisture will condense 
on bearing surfaces. Therefore appropriate rust 
preventative measures are necessary before 
cooling the bearing.

15.3.5  Internal clearance adjustment
As shown in Fig. 15.25, for angular contact 
ball bearings and tapered roller bearings the 
required amount of axial internal clearance can 
be set at the time of installation by tightening or 
loosening the adjustment nut.

To adjust the suitable axial internal clearance 
or amount of bearing preload, the internal 
clearance can be measured while tightening the 
adjusting nut as shown in Fig. 15.26. Another 
method is to check rotational torque by rotating 
the shaft or housing while adjusting the nut.

A shim with appropriate thickness may also 
be used for adjusting the bearing internal 
clearance. Fig. 15.27 shows the case in which 
angular contact ball bearings are used in a face-
to-face arrangment on the fixed side. A shim is 
inserted between the housing front cover and 
the housing shown by an arrow to change the 
fixed position of the outer ring.

Fig. 15.25  Axial internal clearance adjustment

Fig. 15.26  �Axial internal clearance 
measurement

Fig. 15.27  �Internal clearance adjustment using 
shims

Shim
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Fig. 15.39  �Disassembly using hydraulic 
withdrawal sleeve

(a) �Disassembly of 
adapter sleeve

(b) �Disassembly of 
withdrawal sleeve

Fig. 15.38  Disassembly using hydraulic nut

Fig. 15.37  �Bearing disassembly using oil 
pressure

Block

Fig. 15.36  �Disassembly of bearing with 
withdrawal sleeve

Fig. 15.35  Removal of bearing with adapter

Block

Block

(a)

(b)

Fig. 15.30  �Extracting grooves (example of three 
positions in circumferential direction)

Groove

Groove

Fig. 15.31  �Extraction groove for outer ring 
disassembly

Groove

Fig. 15.32  Outer ring disassembly bolt

Fig. 15.33  �Removal of bearing by hydraulic 
pressure

←
Hydraulic

　pressure

←Hydraulic
　pressure

Fig. 15.34  Removal by induction heating

Removal pawl

Inner ring

To facilitate disassembly procedures, attention 
should be given to planning the designs of shafts 
and housings, such as providing extraction 
grooves on the shaft and housing for puller 
claws as shown in Figs. 15.30 and 15.31. 
Threaded bolt holes could also be provided in 
housings to facilitate the pressing out of outer 
rings as shown in Fig. 15.32.

Large bearings, installed with tight fits, 
that have been in service for a long period of 
time, will likely have developed fretting on 
fitting surfaces and will require considerable 
dismounting force. In such instances, 
dismounting friction can be reduced by injecting 
oil under high pressure between the shaft and 
inner ring surfaces as shown in Fig. 15.33.

Induction heating can be used for removing 
the inner ring of cylindrical roller bearings having 
no flange on the inner ring such as NU type 
and NJ type bearings. With this method, the 
inner ring is heated until it expands, and can be 
removed (Fig. 15.34).

The bearing becomes magnetized by 
induction heating; therefore, it is necessary to 
demagnetize the bearing after heating.

15.6.2  �Disassembly of bearings with tapered 
bores

Small bearings installed using an adapter are 
removed by loosening the locknut, placing a 
block on the edge of the inner ring as shown 
in Fig. 15.35 (a) or the edge of the lock nut as 
shown in Fig. 15.35 (b), and tapping it with a 
hammer. In such a case, use a resin or copper 
hammer instead of an iron one. Bearings which 
have been installed with withdrawal sleeves can 
be disassembled by tightening down the lock 
nut as shown in Fig. 15.36.

For large type bearings on tapered shafts, 
adapters, or withdrawal sleeves, disassembly is 
greatly facilitated by hydraulic methods.  
Fig. 15.37 shows the case where the bearing is 

Fig. 15.38 shows two methods of 
disassembling bearings with adapters or 
withdrawal sleeves using a hydraulic nut.  
Fig. 15.39 shows a disassembly method using a 
hydraulic withdrawal sleeve where high pressure 
oil is injected between fitting surfaces and a lock 
nut is then employed to remove the sleeve.

removed by applying hydraulic pressure on the 
fitting surface of a bearing installed on a tapered 
shaft.
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15.7  Bearing maintenance and inspection

Managing the condition of the machine during 
operation is important for preventing bearing 
failure. The following items are the general 
maintenance management methods.

(1) Inspection of machine while running
The interval for replenishing and replacing 
lubricant is determined by a study of 
lubricant properties and checking the bearing 
temperature, noise and vibration.

(2) Observation of bearing after use
Take note of any problem that may appear after 
the bearing is used or when performing routine 
inspections, and take measures for preventing 
reoccurrence of any damage discovered.

Maintenance management requires that the 
frequency for performing routine inspections be 
determined according to the importance of the 
device or machine.

15.7.1  Inspection of machine while running
15.7.1.1  Bearing temperature
In general, the bearing temperature increases 
after the start of operation and becomes 
steady at a slightly lower temperature after 
a certain time elapses (usually 10 to 40°C 
higher than the room temperature). The time 
until the temperature becomes steady differs 
depending on the bearing size, type, rotational 
speed, lubrication method, and heat dissipation 
condition of the bearing surroundings. It varies 
from 20 minutes to several hours.

When the bearing temperature does not 
become steady and rises excessively, the 
following may be the cause. Stop the operation 
and take measures.

<Main causes of abnormal temperature rise>
• �Amount of lubricant too small or large
• Improper bearing installation
• �Bearing internal clearance too small, or load 

too large
• �Friction of sealing mechanism too large
• �Unsuitable lubricant
• �Creeping of fitting surface

The bearing temperature should not be too 
high to maintain suitable bearing operation and 
prevent the deterioration of lubricant. In general, 
it is best to use bearings at 100°C or below.

15.7.1.2  Bearing noise
To check bearing running noise, the sound 
can be checked and the type of noise can be 
ascertained with a listening instrument placed 
against the housing. A clear, smooth and 
continuous running sound is normal; however, 
determining the exact noise requires significant 
experience. Although it is difficult to express 
noise with words and it is different depending on 
the person, Table 15.3 shows the characteristics 
and cause of the typical abnormal noises of 
bearings.

Table 15.3  Characteristics and cause of typical abnormal noise of bearings
Noise Characteristics Cause (probable)
Buzzing noise

―
• �Entrance of foreign matter
• Roughness of the surfaces of raceway, ball, roller
• Scratches on the surfaces of raceway, ball, roller

Whoosh (small size bearings) ― • �Roughness of the surfaces of raceway, ball, roller

Short whoosh noise • �The noise is generated intermittently and 
regularly.

• �Contact with labyrinth part 
• �Contact of case and seal

Rubbing noise/ 
rumbling noise

• �The noise magnitude and pitch change 
when the rotational speed is changed. The 
noise becomes loud at a certain rotational 
speed. The noise becomes loud and quiet. 
The noise sometimes resembles the sound 
of sirens and whistles (howling noise).

• �Sympathetic vibration, fitting failure (shaft shape 
failure) 

• �Deformation of raceway 
• �Chattering noise of raceway, ball, roller (a little 

noise for large size bearings is normal)

Scraping noise/ 
crunchy noise

• �Roughness felt when the bearing is rotated 
by hand

• �Scratches on the raceway surface (regular) 
• �Scratches on the ball or roller (irregular) 
• �Dirt, deformation of raceway (partial negative 

clearance)

Grumbling noise • �Continuous noise in high speed rotation • �Scratches on the surfaces of raceway, ball, roller

Whirling noise • �The noise stops the moment the power is 
turned off.

• �Electromagnetic sound of motor

Clinking noise 
 (mainly with small size 
bearings)

• �Irregular 
• �The noise does not change when the 

rotational speed is changed.

• �Entrance of foreign matter

Jingling noise 
 (tapered roller bearings) 
Chattering noise  
(large size bearings) 
Flapping noise  
(small size bearings)

• �The noise is regular and becomes 
continuous in high speed rotation.

• �Clear cage sound is normal.

• �Unsuitable lubricant (use soft grease for low 
temperature) 

• �Cage pocket abrasion, insufficient lubricant, 
insufficient bearing load operation

Ticking noise/ 
clacking noise/ 
clattering noise

• �Conspicuous in low speed rotation
• �Continuous noise in high speed rotation

• �Collision noise from cage pocket, insufficient 
lubrication. The noise stops by preloading or by 
making the internal clearance smaller. 

• �Collision noise of rollers for the full component 
type

Clanging noise • �Loud metallic collision noise
• �Low-speed thin large size bearings

• �Deformation of raceway 

Sliding noise/ 
squeaky noise 
splashing sound

• �Mainly with cylindrical roller bearings, the 
noise changes when the rotational speed is 
changed. Large noise sounds like metallic 
sound. The noise temporarily stops when 
grease is supplied.

• �Lubricant (grease) consistency too high 
• �Radial internal clearance too large 
• �Insufficient lubricant

Squealing noise/ 
creaking noise/ 
whining noise

• �Metal biting sound
• �High-pitched sound

• �Biting between roller and flange surface of roller 
bearing 

• �Internal clearance too small 
• �Insufficient lubricant

Splashing noise • �Occurs irregularly with small size bearings • �Sound generated when bubbles in the grease 
are broken

Groaning noise/ • Irregular squeaky noise • �Slippage of fitting part 
• �Squeakiness of mounting surface 

Indistinguishable loud noise during operation. • �Roughness of the surfaces of raceway, ball, roller 
• �Deformation of raceway surface, ball, and roller 

caused by abrasion 
• �Too large internal clearance caused by abrasion
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15.7.1.3  Bearing vibration
Measuring the machine vibration during 
operation with a vibration measuring instrument 
can reveal bearing damage at an early stage. 
The bearing damage degree can be estimated 
by quantitatively measuring and analyzing the 
vibration amplitude and frequency. However, 
measurement values differ depending on 
the measurement positions and bearing 
use conditions. Therefore, it is desirable to 
accumulate measurement data and set criteria 
for each machine.

When the bearing is damaged, vibration 
including specific frequencies that depend on 
the bearing internal specifications and rotational 
speed occurs. The bearing vibration frequency 
can be calculated with the bearing technique 
calculation tool on the NTN website (https://
www.ntnglobal.com).

15.7.1.4  �Leakage/abnormal deterioration of 
lubricant

The main causes of the leakage/abnormal 
deterioration of lubricant are as follows. It is 
necessary to take measures depending on the 
use conditions and environment.

• Too much lubricant
• Unsuitable lubricant
• Improper installation
• Unsuitable sealing mechanism
• Deterioration caused by use
• Unsuitable operating condition
• Abnormal deterioration

15.7.2  Observation of bearing after use
Carefully observe bearings after use and during 
periodic inspection, and take appropriate 
recurrence prevention measures if any damage 
was found. For details, see section “16. Bearing 
damage and corrective measures.”
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Fig. 15.46  Back puller

Fig. 15.48  �Hydraulic 
puller

Fig. 15.47  �Mechanical 
puller

Fig. 15.49  �Tri Section 
Pulling 
Plates

The jig is efficient 
for easily and safely 
removing bearings press-
fitted into shafts of large 
size bearings.

The jig allows safe and 
easy removal of bearings 
that are attached to 
shafts and difficult to 
remove.

Removal can be done 
safely and efficiently 
by using the puller 
mechanically or 
hydraulically.

The jig is a robust and 
simple tool for easily 
removing small and 
medium size bearings.

15.8.2  �NTN PORTABLE VIBROSCOPE
NTN offers the “NTN PORTABLE VIBROSCOPE”, 
a small vibration measurement device that 
has excellent portability and usability for 
performing FFT(Fast Fourier Transform) analysis 
and OA(Overall) measurement by wireless 
communication with tablets and smart devices 
with a dedicated application installed  
(Fig. 15.50).

Fig. 15.50  NTN PORTABLE VIBROSCOPE

Fig. 15.42  �Induction 
heater 

Fig. 15.44  �Set of 
calibrated 
feeler 
gauges

Fig. 15.40  �Cold 
mounting 
case

Fig. 15.43  �Heat- 
resistant 
gloves

Fig. 15.45  �Bore 
puller set

Fig. 15.41  �Hook 
spanners

The kit allows accurate, 
safe, and quick bearing 
installation.

The device allows safe and 
secure heat fitting work 
and has an automatic 
demagnetization 
function, an overheat 
prevention function, and a 
temperature maintaining 
function.

The tool allows simple 
and high precision 
measurement of bearing 
clearance.

The five spanners allow 
tightening/loosening nuts 
of 30 different sizes.

The protective gloves 
allow safe handling 
of high-temperature 
bearings up to 350°C.

The jig allows quick and 
easy removal of bearings 
press-fitted into housings 
by a tight fit.

15.8  Bearing maintenance tools

NTN offers maintenance tools for easily and 
safely installing/disassembling bearings. NTN 
also offers a portable abnormality detection 
device,” a small vibration measurement device 
that has excellent portability and usability for 
measuring the vibration generated from the 
machine.

15.8.1  Maintenance tools
Figs. 15.40 through 15.49 show some of the 
main maintenance tools that are convenient for 
installing/disassembling bearings. For details, 
see the special catalog “Maintenance tools 
(CAT. No. 6600/J).”

The FFT analysis clarifies the detailed 
operational state of the machine. By registering 
measurement conditions such as bearing part 
numbers and rotational speed, it is possible 
to detect the damage inside the bearing and 
estimate the damaged parts. In addition, 
selecting measurement conditions allows 
detecting abnormalities such as unbalance 
and misalignment of machines having rotating 
parts. In OA measurement, the acceleration, 
speed, and displacement can be displayed 
independently, and the measurement can be 
used as a general vibrometer.

The raw vibration data and the analysis results 
can be saved in smart devices for operation and 
can be downloaded in CSV format as necessary. 
In addition, the measurement device itself is 
dust-proof and drip-proof; therefore, the device 
is suitable for measuring vibration of machines 
used in various environments.

For the product details, please contact NTN 
Engineering.

For details, see the special catalog “NTN 
PORTABLE VIBROSCOPE (CAT. No. 6601/E).”
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If handled correctly, bearings can generally be 
used for a long time before reaching their fatigue 
life. If damage occurs prematurely, the problem 
could stem from improper bearing selection, 
handling, or lubrication. If this occurs, take note 
of the application, operating conditions, and 
environment. By investigating several possible 
causes surmised from the type of damage and 
condition at the time the damage occurred, it 
is possible to prevent the same kind of damage 
from reoccurring. Table 16.1 gives the main 
causes of bearing damage and remedies for 
correcting the problem.

For details, see the special catalog “Care and 
maintenance of bearings (CAT. No. 3017/E).”

Spalling
(Flaking)

The surface of the raceway and rolling elements peel away 
in flakes leaving a highly irregular and very poor surface.

¡Excessive load, normal fatigue life, 
improper handling

¡Improper installation
¡Insufficient accuracy of shaft or 

housing 
¡Insufficient clearance
¡Contamination
¡Rust
¡Insufficient lubrication
¡Reduction in hardness due to 

abnormal temperature rise

¡Select a different type or size of 
bearing.

¡Reevaluate the clearance.
¡Improve the precision of the shaft 

and housing.
¡Improve assembly method and 

handling.
¡Reevaluate the layout (design) of 

the area around the bearing.
¡Review lubricant type and 

lubrication methods.

Seizure Extreme thermal conditions eventually resulting in seizure 
of the bearing.

¡Insufficient clearance (including 
clearances reduced by local 
deformation)

¡Insufficient lubrication or improper 
lubricant

¡Excessive loads (including excessive 
preload)

¡Roller skewing due to a misaligned 
bearing

¡Reduction in hardness due to 
abnormal temperature rise

¡High speed or large fluctuating load

¡Review lubricant type and quantity.
¡Check for proper clearance. 

(Increase clearances.)
¡Take steps to prevent misalignment.
¡Improve assembly method and 

handling.

Cracks/chips Localized flaking occurs. Little cracks or notches appear. ¡Excessive shock loads
¡Improper handling (use of steel 

hammer, damage from large 
particle contamination)

¡Formation of decomposed surface 
layer due to improper lubrication

¡Excessive interference
¡Flaking
¡Friction cracking
¡Imprecise mating component
 (oversized fillet radius)

¡Review lubricant (friction crack 
prevention).

¡Select proper interference and 
review materials.

¡Improve assembly method and 
handling.

Phenomenon

¡Inner ring of double-row tapered roller 
bearing

¡Seizure causes discoloration and 
softening, producing stepped abrasion 
on the raceway surface with spacing 
equal to the distance between the rollers.

¡Insufficient lubrication is the cause.

¡Inner ring of tapered roller bearing
¡Evidence of seizure on the large 

diameter side of raceway surface and 
large rib surface

¡Insufficient lubrication is one possible 
cause.

Causes
Correction

Causes
Correction

Causes
Correction

¡Inner ring of spherical roller bearing
¡Flaking on one row of the raceway 

surface in this case.
¡An excessive axial load is the cause.

¡Outer ring of angular contact ball 
bearing

¡Flaking on the raceway surface with 
spacing equal to the distance between 
balls.

¡Improper handling is the cause.

¡Inner ring of tapered roller bearing
¡Chipped large rib.
¡Impact due to improper preloading is 

the cause.

¡Outer ring of four-row cylindrical roller 
bearing

¡Cracks in the circumferential direction 
of raceway surface

¡These cracks were initiated by flaking. 

16.  Bearing damage and corrective measures Table 16.1  Bearing damage, main causes of bearing damage and remedies for correcting the problem

16.1  �Bearing damage, main causes of 
bearing damage, and remedies for 
correcting the problem
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Cage damage Rivets break or become loose resulting in cage damage. 
Fracture of riveted steel cage at the corner radius. 

¡Excessive load or moment loading
¡High speed or excessive speed 

fluctuations
¡Insufficient lubrication
¡Impact with foreign objects
¡Excessive vibration
¡Improper mounting (mounted 

misaligned)

¡Review lubricant type and 
lubrication methods.

¡Review cage type selection.
¡Investigate shaft and housing 

rigidity.
¡Improve assembly method and 

handling.

Rolling path skewing Abrasion or an irregular, rolling path skewing due to 
rolling elements along raceway surfaces. ¡Insufficient accuracy of shaft or 

housing 
¡Improper installation
¡Insufficient shaft or housing rigidity
¡Shaft whirling caused by excessive 

internal bearing clearances

¡Reevaluate the clearance.
¡Improve the precision of the shaft 

and housing.
¡Review rigidity of shaft and housing.

Smearing,
Scuffing

The surface becomes rough and some small deposits form.
Scuffing generally refers to roughness on the race rib face
and the ends of the rollers.

¡Insufficient lubrication
¡Contamination ingress
¡Roller skewing due to a misaligned 

bearing
¡Bare spots in the collar oil film due 

to large axial loading
¡Excessive slippage of the rolling 

elements

¡Review lubricant type and 
lubrication methods.

¡Improve sealing performance.
¡Review preload.
¡Improve assembly method and 

handling.

Phenomenon

¡Cage of angular contact ball bearing
¡Breakage of high strength, machined 

brass cage
¡Insufficient lubrication is the cause.

¡Cage of deep groove ball bearing
¡Breakage of riveted steel cage

¡Spherical roller bearing
¡Uneven contact on inner ring, outer ring, 

and roller
¡Improper installation is the cause.

¡Inner ring of cylindrical roller bearing
¡Scuffing on the rib surface.

¡Inner ring of cylindrical roller bearing
¡Smearing on the raceway surface.
¡The cause is slippage of rollers due to 

contaminants.

¡Roller of tapered roller bearing
¡Evidence of uneven contact on rolling 

element surface

¡Cage of cylindrical roller bearing
¡Breakage of partitions between pockets 

of high strength, machined brass cage

¡Cage of deep groove ball bearing
¡Breakage at corner of riveted steel cage

Causes
Causes

Causes
Correction

Correction
Correction

Table 16.1 (continued)

Fretting
¡Insufficient interference
¡Small bearing oscillation angle
¡Insufficient lubrication 
¡Fluctuating loads
¡Vibration during transport, or while 

stopped

¡Review lubricant type and 
lubrication methods.

¡Review the interference fit and 
apply a coat of lubricant to fitting 
surface.

¡Pack the inner and outer rings 
separately for transport.

Wear The surfaces wear and dimensional deformation results. 
Wear is often accompanied by roughness and scratches. ¡Entrapment of foreign particles in 

the lubricant
¡Inadequate lubrication
¡Roller skewing due to a misaligned 

bearing

¡Review lubricant type and 
lubrication methods.

¡Improve sealing performance.
¡Take steps to prevent misalignment.
¡Improve assembly method and 

handling.

Electrolytic corrosion Pits form on the raceway. The pits gradually grow into ripples.

¡Electric current flowing through the 
rollers

¡Create a bypass circuit for the 
current.

¡Insulate the bearing.

Phenomenon

Rust/
corrosion ¡Poor storage conditions

¡Poor packaging
¡Insufficient rust inhibitor
¡Penetration by water, acid, etc.
¡Handling with bare hands

¡Take measures to prevent rusting 
while in storage.

¡Periodically inspect the lubricating 
oil.

¡Improve sealing performance.
¡Improve assembly method and 

handling.
¡Inner ring of tapered roller bearing
¡Rust at equal distances between rolling 

elements on raceway surface.

¡Outer ring of deep groove ball bearing
¡Rust on the outer diameter surface.

¡Inner ring of cylindrical roller bearing
¡Ripple-like fretting on the entire 

circumference of the raceway surface.
¡Vibration is the cause.

¡Inner ring of cylindrical roller bearing
¡Stepped wear on the entire 

circumference of the raceway surface.
¡Insufficient lubrication is the cause.

¡Inner ring of deep groove ball bearing
¡Ripple-like electrolytic corrosion on the 

raceway surface.

¡The cross section of the electrolytic 
corrosion on the roller rolling element 
surface is enlarged (×400).

¡The white layer shows up by nital 
etching of the cross section.

¡Cage of cylindrical roller bearing
¡Wear of pocket part of high strength, 

machined brass cage

¡Inner ring of deep groove ball bearing
¡Fretting on the entire circumference of 

the raceway surface.
¡Vibration is the cause.

Causes
Causes

Causes
Causes

Correction
Correction

Correction
Correction

The surface becomes either partially or fully rusted, and occasionally 
rust occurs spaced at equal distances between rolling elements.

There are two types of fretting. In one, a rusty wear powder forms 
on the mating surfaces. In the other, brinelling indentations form on 
the raceway corresponding to rolling element spacing.

Table 16.1 (continued)
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A-174 A-175

Creeping
¡Insufficient interference with mating 

component
¡Sleeve not fastened down properly
¡Abnormal temperature rise
¡Excessive loads
¡High speed/rapid acceleration or 

deceleration

¡Reevaluate the interference fit.
¡Review operating conditions.
¡Improve the precision of the shaft 

and housing.
¡Fix of the faces of inner/outer ring

Speckles and
discoloration

Luster of raceway surfaces is gone; surface is matted, rough, 
and / or evenly dimpled. Surface covered with minute dents.

¡Infiltration of bearing by foreign 
matter

¡Insufficient lubrication

¡Review lubricant type and 
lubrication methods.

¡Review sealing mechanisms.
¡Examine lubrication oil purity. (filter 

may be excessively dirty, etc.)

Peeling Patches of minute flaking or peeling (size, approx. 10μm). 
Innumerable hair-line cracks visible though not yet peeling. 
(This type of damage is frequently seen on roller bearings.) ¡Infiltration of bearing by foreign 

matter
¡Insufficient lubrication

¡Review lubricant type and 
lubrication methods.

¡Improve sealing performance. (to 
prevent infiltration of foreign 
matter)

¡Perform run-in.

Phenomenon

Dents and 
scratches

Scoring during assembly, gouges due to hard foreign objects, 
and surface denting due to mechanical shock. ¡Entrapment of hard foreign matter

¡Dropping or other mechanical 
shocks due to careless handling

¡Assembled misaligned
¡Excessive load or moment loading

¡Improve assembly method and 
handling.

¡Improve sealing performance. (to 
prevent infiltration of foreign 
matter)

¡Check area surrounding bearing. 
(when caused by metal fragments)

¡Roller of cylindrical roller bearing
¡Axial direction scratches on the rolling 

element surface at the time of preloading
¡Improper preloading is the cause.

¡Inner ring of tapered roller bearing
¡Dents on the entire raceway surface
¡Impact with hard foreign objects is the 

cause.

¡Inner ring of deep groove ball bearing
¡Mirrored bore surface due to creeping 

on the shaft.

¡Inner ring of double-row tapered roller 
bearing

¡Speckles and discoloration on the 
raceway surface.

¡Electrolytic corrosion is the cause.

¡Spherical rollers
¡Linear peeling on the rolling element surface.
¡Insufficient lubrication is the cause.

¡Inner ring of tapered roller bearing
¡Scuffing on bearing bore surface due to 

creeping on the shaft.

¡Ball of deep groove ball bearing
¡Large speckles and discoloration
¡Impact with hard foreign objects and 

insufficient lubrication are the cause.

¡Outer ring of deep groove ball bearing
¡Peeling on the load zone of the raceway 

surface.
Causes

Correction
Causes

Causes
Correction

Correction
Causes

Correction

Surface becomes mirrored due to inner and outer diameter 
bearing surfaces spinning against the mating shaft or housing 
surface during operation. May be accompanied by discoloration 
or scoring.

Table 16.1 (continued)

Table 16.2 gives the main causes of bearing 
damage. In the table, factors that are likely to 
be the cause of each damage are marked by ○; 

Table 16.2  Bearing damage and causes

however, factors without ○ may be the cause of 
the damage in special circumstances.

Bearing 
damage Damaged parts

Causes

Handling Bearing periphery Lubrication Load Speed Bearing
selection

Poor storage condition/
vibration during 
transportation

Im
proper handling/

installation

Insufficient accuracy of 
shaft/housing

Infiltration of bearing by 
foreign m

atter (insufficient 
sealing perform

ance)

Tem
perature (heat effect)

Lubricant (insufficient/
im

proper quality)

Lubrication m
ethod 

(insufficient)

Excessively large im
pact 

load/preload

Excessively large m
om

ent

Excessively sm
all load

H
igh speed/

rapid acceleration and 
deceleration

Large vibration

Sw
inging/vibration/

standstill

Excessively large/
sm

all clearance

Excessively large/
sm

all interference

Flaking
(separation)

Raceway surface/
rolling element surface 〇 〇 〇 〇 〇 〇 〇 〇 〇

Seizure Raceway/
rolling element/cage 〇 〇 〇 〇 〇 〇 〇 〇

Cracks/chips Raceway/rolling element 〇 〇 〇 〇 〇 〇

Cage 
damage

Rivets break or become 
loose 〇 〇 〇 〇 〇 〇 〇 〇

Rolling path
skewing Raceway surface 〇 〇 〇

Smearing/
scuffing

Raceway surface/
rolling element surface/
rib surface/
roller end surface

〇 〇 〇 〇 〇 〇

Rust/
corrosion

Rust on a part of or the 
entire surface of the 
rolling element pitch

〇 〇 〇 〇 〇

Fretting

Red rust on fitting 
surface 〇 〇 〇

Brinelling indentations 
form on the raceway of 
the rolling element pitch

〇 〇 〇 〇 〇

Wear

Raceway surface/
rolling element surface/
rib surface/
roller end surface

〇 〇 〇 〇

Electrolytic
corrosion

Pits form on the 
raceway. 
The pits gradually grow 
into ripples.

〇

Dents and
scratches

Raceway surface/
rolling element surface 〇 〇 〇 〇

Creeping Fitting surface 〇 〇 〇 〇 〇

Speckles and
discoloration

Raceway surface/
rolling element surface 〇 〇 〇

Peeling Raceway surface/
rolling element surface 〇 〇 〇
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A-176 A-177

16.2  Rolling paths and how load is applied

When a bearing rotates in response to a load, 
the raceway surfaces of the inner and outer 
rings develop a hazy rolling path due to rolling 
contact with the rolling element. The rolling path 
on the raceway surface is normal. Evaluation of 
the rolling path of a used bearing can provide 
the engineer with useful information regarding 
the conditions the bearing had been exposed to.

Rolling path observation clarifies if a radial 
load was applied, an axial load was applied, 
or a moment load was applied. It can also 
shows if the bearing experienced a large 
load or a mounting error. These observations 
provide extremely important references when 
determining the cause of bearing damage.

Figure 16.1 shows rolling paths of point 
and linear contacts caused under various load 
conditions.

(1) is a general rolling path generated when a 
radial load is applied to a bearing with inner ring 
rotation. The width of the rolling path becomes 
small at the entrance of the load zone of the 
outer ring, which is the fixed side. On the other 
hand, (2) shows a rolling path pattern opposite 
to (1) when a radial load is applied during outer 
ring rotation. (3) is a rolling path generated 
when an axial load in one direction is applied 
to a bearing, and an example of linear contact 
on a spherical roller bearing. When a combined 
load is applied during inner ring rotation, a 
rolling path pattern such as (4) is caused. As 
shown in (5), when a radial load is applied to 
a bearing with significant misalignment due to 
a moment load, rolling paths are generated at 
two positions separated by 180 degrees in the 
load zone of the outer ring, which is the fixed 
side. (6) shows the case where the housing bore 
diameter is an ellipse. Rolling paths are left on 
the fixed side outer ring at two positions but are 
not misaligned. (5) and (6) indicate improper 
bearing use, and the bearing life may be shorter 
because of the adverse effect.

Point contact Linear contact
(1) Radial load with inner ring rotation (2) Radial load with outer ring rotation

Point contact Linear contact

Point contact Linear contact
(5) Moment load with inner ring rotation (misalignment) (6) Ellipse housing bore diameter with inner ring rotation

Point contact Linear contact

Point contact Linear contact
(3) One-direction axial load with inner or outer ring rotation (4) One-direction radial load and axial load 

  (combined load) with inner ring rotation

Point contact Linear contact

Figure 16.1  Rolling paths and how load is applied
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A-178 A-179

Fig. 17.1.1  �Series 68 radial internal/axial 
internal clearances

Fig. 17.1.2  �Series 69 radial internal/axial 
internal clearances

Note: �Please consult NTN Engineering for other types and 
sizes.

Note: Please consult NTN Engineering for other types and 
sizes.
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Fig. 17.1.4  �Series 62 radial internal/axial 
internal clearances
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Fig. 17.1.5  �Series 63 radial internal/axial 
internal clearances
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Fig. 17.1.3  �Series 60 radial internal/axial 
internal clearances
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17.  Technical data
＊This technical data shows calculated values based on representative values,

NTN does not guarantee these values.
＊This technical data shows calculated values based on representative values,

NTN does not guarantee these values.

17.1  Radial internal clearances vs. axial internal clearances

17.1.1  Deep groove ball bearings
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17.1.2  Double-row angular contact ball bearings

Fig. 17.1.6  �Series 52S radial internal/axial 
internal clearances
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Fig. 17.1.7  �Series 53S radial internal/axial 
internal clearances

Fig. 17.1.8  �Series 52SC radial internal/axial 
internal clearances

Fig. 17.1.9  �Series 53SC radial internal/axial 
internal clearances
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17.1.3  Spherical roller bearings
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Fig. 17.1.10  �Series 222 radial internal/axial 
internal clearances

Fig. 17.1.13  �Series 231 radial internal/axial 
internal clearances
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Fig. 17.1.11  �Series 223 radial internal/axial 
internal clearances
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Fig. 17.1.12  �Series 230 radial internal/axial 
internal clearances
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Note: �Please consult NTN Engineering for other types and 
sizes.

Note: �Please consult NTN Engineering for other types and 
sizes.

＊This technical data shows calculated values based on representative values,
NTN does not guarantee these values.

＊This technical data shows calculated values based on representative values,
NTN does not guarantee these values.
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Fig. 17.1.15  �Series 239 radial internal/axial 
internal clearances
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Fig. 17.2.1  �Series 79 axial load vs. axial 
displacement
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Fig. 17.2.2  �Series 70 axial load vs. axial 
displacement
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Fig. 17.2.4  �Series 72 B axial load vs. axial 
displacement
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17.2  Axial load vs. axial displacement

Fig. 17.1.14  �Series 232 radial internal/axial 
internal clearances
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Fig. 17.2.3  �Series 72 axial load vs. axial 
displacement
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Note: �Please consult NTN Engineering for other types and 
sizes.

Note: �Please consult NTN Engineering for other types and 
sizes.

17.2.1 Angular contact ball bearings

＊This technical data shows calculated values based on representative values,
NTN does not guarantee these values.

＊This technical data shows calculated values based on representative values,
NTN does not guarantee these values.
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Fig. 17.2.6  �Series 73B axial load vs. axial 
displacement
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17.2.2  Tapered roller bearings

Fig. 17.2.7  �Series 320 axial load vs. axial 
displacement
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Fig. 17.2.10  �Series 330 axial load vs. axial 
displacement 
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Fig. 17.2.8  �Series 329 axial load vs. axial 
displacement
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Fig. 17.2.5  �Series 73 axial load vs. axial 
displacement
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Fig. 17.2.9  �Series 303/303 D axial load vs. 
axial displacement
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Note: 1. Values when the shaft and the housing are rigid bodies.
2. Axial displacement may increase depending on the shape of the shaft/housing and fitting conditions.
3. Please consult NTN Engineering for other types and sizes.

Note: �Please consult NTN Engineering for other types and 
sizes.

＊This technical data shows calculated values based on representative values,
NTN does not guarantee these values.

＊This technical data shows calculated values based on representative values,
NTN does not guarantee these values.
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Fig. 17.2.12  �Inch series axial load vs. axial 
displacement
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Note: 1. Calculation of the allowable axial load uses the 
median of the radial clearance CN.

	 2. When an axial load is applied, the allowable axial 
load is the load whereby the contact ellipse exceeds 
the shoulder of the raceway.

	 3. Please consult NTN Engineering for other types and 
sizes.

17.3.1  Deep groove ball bearings 17.3.2  Angular contact ball bearings

Fig. 17.3.1  �Allowable axial load for deep 
groove ball bearings

Fig. 17.3.2  �Allowable axial load for angular 
contact ball bearings
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Fig. 17.2.11  �Series 302 axial load vs. axial 

displacement
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Note: 1. Values when the shaft and the housing are rigid bodies.
2. Axial displacement may increase depending on the shape of the shaft/housing and fitting conditions.
3. Please consult NTN Engineering for other types and sizes.

Note: 1. When an axial load is applied, the allowable axial 
load is the load whereby the contact ellipse exceeds 
the shoulder of the raceway.

	 2. Please consult NTN Engineering for other types and 
sizes.

17.3  Allowable axial load

＊This technical data shows calculated values based on representative values,
NTN does not guarantee these values.

＊This technical data shows calculated values based on representative values,
NTN does not guarantee these values.
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Fig. 17.4.1  �Average fit interference as it 
relates to surface pressure Pm 
and maximum stress σt max
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Fig. 17.4.2  �Maximum fit interference as it 
relates to surface pressure Pm and 
maximum stress σt max
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Nominal bearing bore diameter (Class 0)   mm

Note: �For the recommended fitting, see the section of “7.3.2 
Recommended fitting.”

Table 17.4.1  Fitting surface pressure and maximum stress

Fit condition

Fitting
surface

pressure
MPa

Solid steel
shaft/

inner ring fit

Two
cylinders
General

type

Hollow steel
shaft/

inner ring fit

Steel
housing/

outer ring fit

Shaft/
inner ring fit

Housing/
outer ring fit

Maximum
stress
MPa

Calculation formula

P =
2
E

d

Δ deff
1−（

D i

d
）

2

P =
2
E

d

Δ deff ［1−（d / D i）2］［1−（do / d）2］

［1−（do / D i）2 
］

P =
2
E

D

Δ Deff ［1−（Do / D）2 
］［1−（D / Dh）2］

［1 −（Do /Dh）2］

σt max = P
 1+（d / D i）2

 1−（d / D i）2

σt max = P
2

 1−（Do / D）2

Symbol (Unit: N, mm)

d : Shaft diameter, inner ring 
bore diameter

do : Hollow shaft inner diameter
D i : Inner ring average groove 

diameter
Δ deff  : Effective interference
E : Longitudinal elasticity factor

= 208,000 MPa

P : Fitting surface pressure
E1, E2 : Young’s modulus of outer 

and inner cylinders
ν1,ν2 : Poisson’s ratio of outer 

and inner cylinders
Δ de : Effective interference of 

two cylinders

D : Housing inner diameter, 
bearing outer diameter

Do : Outer ring average groove 
diameter

Dh : Housing outer diameter
Δ Deff : Effective interference

Inner ring bore diameter maximum 
circumferential stress.

Outer ring outer diameter maximum 
circumferential stress.

φ
D

o

φ
D

h

φ
D

φ
d

o
φ

d

φ
D

i

P =　　　　　　　　　　　　　　　　 　　・  
d2

Δ deE1 E2

E2 ＋E1 ＋ν１
（d  ＋d   ）2

1
2

2

（d   − d   ）2
1

2
2

−ν2

2
2

2
3

（d   − d   ）2
2

2
3

（d  ＋d   ）

φ
d

3

φ
d

2

φ
d

1

Table 17.4.2  Average groove diameter (approximate expression)
Bearing type Average groove diameter

Inner ring Outer ring

Deep groove ball bearings

Cylindrical roller bearing 1)

Tapered roller bearings

Spherical roller bearings

Self-aligning ball bearings

All types

All types

Type B, type C, type 213

ULTAGE

All types

12

13, 22

23

1.05
5

4d + D

1.03 4
3d + D

1.03 4
3d + D

1.03 5
4d + D

1.05 5
3d + D

3
2d + D

4
3d + D

4
3d + D

0.95
5

d + 4D

0.97
3

d + 2D

0.97
4

d + 3D

0.97
5

d + 4D

0.98
4

d + 3D

0.97
5

d + 4D

0.98
6

d + 5D

4
d + 3D

Note: d: inner ring bore diameter (mm)    D: outer ring outer diameter (mm)
1) Average groove diameter values shown for double-flange type.

17.4  Fitting surface pressure

Table 17.4.1 lists equations for calculating the 
pressure and maximum stress between fitting 
surfaces.

Table 17.4.2 can be used to determine the 
approximate average groove diameter for 
bearing inner and outer rings.

The effective interference, in other words the 
actual interference Δ deff after fitting, is smaller 
than the apparent interference Δ d derived 
from the measured values for the bearing bore 
diameter and shaft. This difference is due to 

the roughness or variations of the finished 
surfaces to be fitted. Due to this, it is necessary 
to assume the following reductions in effective 
interference:
　For ground shafts: 1.0 to 2.5 μm
　For lathed shafts: 5.0 to 7.0 μm
Figure 17.4.1 and Figure 17.4.2 show the 

root approximate values of the fitting surface 
pressure and the maximum stress when the 
solid steel shaft and the inner ring of 0 class 
bearings (d/D i = 0.8) are fit.
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Table 17.5.1   Press fit and pullout sliding 
friction coefficient

0.12
0.18
0.17
0.14
0.30
0.33

Concern

Inner (outer) ring press fit onto cylindrical shaft (bore)
Inner (outer) ring pullout from cylindrical shaft (bore)
Inner ring press fit onto tapered shaft or sleeve
Inner ring pullout from tapered shaft
Sleeve press fit onto shaft/bearing
Sleeve pullout from shaft/bearing

μ

17.5  Necessary press fit and pullout force

Equations (17.1) and (17.2) below can be used 
to calculate the necessary pullout force for press 
fits on inner rings and shafts or outer rings and 
housings. The force obtained by the equations 
only serves as an approximation, and a larger 
load may be required for the actual installation 
and removal.

For shaft and inner rings:
　Kd = μ・P・π・d・B  …………… (17.1)
For housing and outer rings:
　KD = μ・P・π・D・B …………… (17.2)
Where:
　Kd : Inner ring press fit or pullout force N
　KD : Outer ring press fit or pullout force N
　P :  Fitting surface pressure MPa  

(see Table 17.4.1)
　d :  Shaft diameter, inner ring bore 

diameter  mm
　D :  Housing inner diameter, outer ring 

outer diameter  mm
　B : Inner or outer ring width  mm
　μ :  Sliding friction coefficient  

(see Table 17.5.1)

17.6  Bearing technique calculation tool

The following calculations can be performed by 
using the bearing technique calculation tool on 
the NTN website (https://www.ntnglobal.com).

• Basic rating life calculation of single bearing
•  Basic rating life calculation of gear load and 

bearing
•  Basic rating life calculation of bearing load 

and bearing
• Calculation of operating clearance
• Calculation of bearing vibration frequency

yratnemmoC

Ball and Roller Bearings
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“ULTAGE” (a name created from the combination of “ultimate,” signifying refinement, 
and “stage,” signifying NTN’s intention that this series of products be employed in diverse 
applications) is the general name for NTN’s new generation of rolling bearings that are noted 
for their industry-leading performance. NTN is developing and expanding the ULTAGE series of 
each bearing type. Please see the introductory article on the following pages. The corresponding 
dimensions are specified in the dimension tables of each bearing type.

For details, see the following NTN catalogs.

The following ULTAGE series bearings for special applications are also available.
For further details, please refer to the section of “C. Special application bearings.”

ULTAGE series   cylindrical roller bearings  	   CAT.No.3037/E

ULTAGE metric series   large size tapered roller bearings  	   CAT.No.3035/E

ULTAGE series   spherical roller bearings [Type EA, Type EM]  	   CAT.No.3033/E

ULTAGE series   �sealed four-row tapered roller bearings for rolling mill roll necks 
[CROU…LL type]

ULTAGE series   sealed spherical roller bearings [WA type]

ULTAGE series   spherical roller bearings with high-strength cage [EMA type]

ULTAGE series   deep groove ball bearings for high-speed servo motors [MA type]

ULTAGE series   precision rolling bearings for machine tools

　Introduction of ULTAGE series

NTN New Generation Bearings (ULTAGE Series) ULTAGE
Series Bearings
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Cylindrical roller bearings [ULTAGE series]
ULTAGE series cylindrical roller bearings are the standard series developed to meet the 
demands of “long operating life,” “improved load capability,” and “higher speed” that are 
required for various industrial machinery.

●The allowable speed is 
improved by up to 20% 
through optimization of 
internal specifications
＊During oil lubrication

●Higher load capacity 
through optimization of 
internal specifications

●Extension of 
maintenance period

●Allowable misalignment
1/500 (mm/mm)

＊Under the condition of
Fr ≦ 0.20 Cr

Improved
load capacity

Higher
speed

High
reliability

Outer ring

Inner ring

Cage
●Resin cage material.
●Roller guided cage.

Roller
●Large diameter roller.
●Optimum crowning shape

Features

Bearing number

Cylindrical roller bearing

1.�Industry leading load rating
Higher load capacity and longer operating life 
have been realized through the optimization of 
internal specifications.

(1) �Rating life: Up to 1.8 times longer 
(compared with NTN E type product)

(2) �Basic dynamic load rating: Up to 20% 
higher (compared with NTN E type 
product)

2. Allowable misalignment (refer to Fig. 1)
Allowable misalignment: 1/500 (mm/mm)
Optimization of the roller crowning allows a combination 
of heavy loads (0.20 Cr) and allowable misalignment of 
1/500 (mm/mm).
＊�Necessary minimum load: 0.04 C0r

3. Allowable speed
The allowable speed is increased up to 20% 
in oil lubrication (compared with NTN E type 
product).

Surface pressure distribution under load
 (reference)
[Examined condition]
Bearing model: NU304EA (ULTAGE product)
 NU304E 
 (conventional NTN E type product)
Load: 0.20Cr
Misalignment: 1/500 (mm/mm)

Position along roller length Ed
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Large

Stress concentration reduction
at point of crowning transition

Small

ULTAGE product
NTN E type product

Resin cage

NU  22  04  EA  T2X  C3
Radial internal clearance: C3

Cage code: resin cage

Type code: ULTAGE

Nominal bearing diameter: 20 mm

Dimension series: 22

Bearing type: cylindrical roller bearing 
NU type

＊When the bearing is the NUP type, a code U is added at the end of the part number.

Fig. 1

Fig. 2

4. �Standard resin cage (refer to Fig. 2)
(1) �Higher speed and longer operating life 

have been realized through the use of a 
window type combined PA resin cage.

(2) �Resin cage materials: reinforced PA + GF
＊�When machined cages are necessary for high speed and 

other special applications, consult NTN Engineering.

5. Interchangeability
The boundary dimensions conform to ISO 15, JIS 
B 1533, and DIN 5412 and are the same as that 
of the NTN E type products.

6. Allowable axial load
Same as NTN E type product

7. Allowable temperature
Allowable bearing operating temperature:  
120°C (instantaneous)    100°C (continuous)
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Large size tapered roller bearings [ULTAGE metric series]
Large size tapered roller bearings (ULTAGE metric series with an outer diameter of φ270 
mm or more) are the standard series developed to meet the demands of “long operating life,” 
“improved load capability,” and “higher speed” that are required for various industrial machinery.

●Allowable misalignment
1/600

＊Under the condition of 
Fr ≦ 0.27 Cr

●The allowable speed is 
improved by up to 10% 

through optimization of the 
sliding contact zone 

between the roller and 
the inner ring

●Higher load capacity 
through optimum design of 

internal specifications
●Longer maintenance 

intervals

Improved
load capacity

Higher
speed

High
reliability

Outer ring
●Temperature stabilized 
　bearing steel.
●Dimensional change 
　over time is reduced.

Cage
●Roller guided cage.

Roller
●Optimum crowning 
　design

Inner ring
●Temperature stabilized 
　bearing steel.
●Dimensional change 
　over time is 
　reduced.
●Optimum 
　flange design

1.  Industry leading reliability
The bearing load carrying capability has been 
improved by optimizing the roller crowning to 
reduce edge stress and allow a more uniform 
pressure distribution across the contact surface 
(see Fig. 1).

(1) �Rating life: 3 times longer (compared to 
conventional NTN products)

(2) �Basic dynamic rating load: 30% larger 
(compared to conventional NTN products)

2.  Allowable misalignment
Allowable misalignment (single row): 1/600
Optimization of the roller crowning has allowed a 
combination of heavy loads (0.27 Cr) and allowable 
misalignment of 1/600.
＊Necessary minimum load: 0.04 C0r

Fig. 1 shows the contact surface pressure 
distribution of rollers considering an applied 
radial load of Fr ≦ 0.27 Cr. By optimizing the 
roller crowning, the edge stress is greatly 
reduced and the contact surface pressure is 
made uniform compared with conventional 
products.

[Examined condition]
Bearing model	 : �ULTAGE product and 

conventional NTN product 
(φ80 × φ170 × 42.5)

Load	 : 0.27 Cr
Allowable misalignment	: 1/600

＊�The allowable misalignment differs depending on the loads 
and the bearing type. Please consult NTN Engineering.

3.  Allowable speed
The allowable speed is improved by up to 10% 
(compared with the conventional NTN products) 
by optimizing the sliding contact zone between 
the roller and the inner ring, thus reducing the 
rotational torque and temperature rise (see Fig. 
2, Fig. 3, and Fig. 4).

4.  Dimensional change over time
Dimensional change of bearings over time has 
been reduced compared with conventional 
products by applying special heat treatment to 
bearing steel.

● �Reduction in dimension change over time 
Conventional heat treatment	: 1/10 
Case hardened steel ratio	 : 1/4

5.  Interchangeability
The boundary dimensions conform to JIS B 
1512-3 and ISO 355, and the installation 
dimensions are the same as that of the 
conventional NTN products.

In addition, the precision also conforms to JIS 
B 1514-1 and ISO 492.

[Bearing type]

NU type structure
●Outer ring 
　(with double flange)
●Roller
●Cage
●Inner ring 
　(with no flanges)
The outer ring, roller, cage 
assembly, and inner ring 
can be separated.

NJ type structure
●Outer ring 
　(with double flange)
●Roller
●Cage
●Inner ring 
　(with single flange)
The outer ring, roller, cage 
assembly, and inner ring 
can be separated.

NUP type structure
●Outer ring 
　(with double flange)
●Roller
●Cage
●Inner ring 
　(with single flange)
●Inner ring collar ring
The outer ring, roller, cage 
assembly, inner ring, and 
collar ring can be 
separated.

Features
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Fig. 3  Torque test result

Fig. 4  Temperature rise test result

Single row tapered roller bearing

Double row back-to-back tapered roller bearing

Double row face-to-face tapered roller bearing

3   03   28   U   UTG
Type code: ULTAGE
Internationally interchangeable bearings
Nominal bore diameter: 140 mm
Dimension series: 03
Bearing type: single row tapered roller bearing

43   03   28X   UTG
Type code: ULTAGE
Nominal bore diameter: 140 mm
Dimension series: 03
Bearing type: double row back-to-back tapered  

roller bearing

32   31   32   UTG
Type code: ULTAGE
Nominal bore diameter: 160 mm
Dimension series: 31
Bearing type: double row face-to-face tapered 

roller bearing

Roller length direction

Large

Small

Small
diameter

side

Large
diameter

side
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ULTAGE product
Conventional NTN product

Roller

Flange

Inner ring¡Optimization of roller 
contact point position

¡Improved precision of 
flange surface finish

Roller 
contact 

point 
position

Fig. 1  �Contact surface pressure distribution of 
rollers

Fig. 2  �Optimization of sliding surface between 
roller and inner ring

Bearing number
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Spherical roller bearings [ULTAGE series EA/EM types]
ULTAGE series spherical roller bearings are the standard series developed to meet the demands 
of “long operating life,” “higher speed,” and “improved easy handling” that are required for 
various industrial machinery.

Higher
speed

●Improved cage design that 
allows lubricating oil to enter 

easily
●Easy to fill with grease

●Industry leading allowable speed
●Optimized pressed steel 

cage design
●Use of a guide ring is 

eliminated and roller guidance 
is achieved via the cage.

●Industry leading load rating
(adoption of large diameter roller)
●Extension of maintenance period
●Downsizing and lightweight

●Heat resistant 
temperature of 200°C

Long
operating life

Improved
handling

Outer ring
●Oil groove and 
　oil hole
●Optimum raceway 
　curvature

Cage
●Window type 
　pressed steel cage
●Cage back surface 
　guide

Roller
●Large diameter roller
●Maximum number 
　of rollers

Inner ring
●No flange
●Optimum raceway 
　curvature【EA type】

1.  �Industry leading load rating
Higher load capacity and longer operating life 
are realized by increasing the roller diameter 
and maximizing the number of rollers. This 
allows extension of the maintenance period (see 
Fig. 1).

(1) �Basic dynamic rating load: Up to 65% 
higher (compared to conventional 
products)

(2) �Basic static rating load: Up to 35% higher 
(compared to conventional products)

(3) �Rating life: Up to 5 times longer 
(compared to conventional products)

2.  �Allowable speed of the world’s highest level
Higher speed is realized through the adoption of 
a new pressed steel cage design.
[Allowable speed: 20% higher (compared to 
conventional products)]

Conventional
NTN product

EA type

Fig. 1

The four 
pocket tabs 
stabilize the 
roller 
position.

Fig. 2

Chamfer provided on tab inner
diameter surface

Fig. 3

Oil flow

Fig. 4

Bearing
number

Rating 
load
(kN)

Boundary
dimension

(mm)

Bearing 
volume
(cm3)

Mass
(kg)

Cr C0r

22220B 315 415 φ100×φ180×46 810 4.95
22218EA 385 398 φ90×φ160×40 550 3.28

The volume weight and mass weight can be reduced 
by about 30%.

Features 【EA type】

3.  Standard use of pressed steel cage
For the pressed steel cage, “window type” with 
rigidity is adopted, and the roller pocket is 
provided with four tabs (projections) (see Fig. 2 
and Fig. 3).

(1) �Cage back surface used for guidance.
(2) �The four pocket tabs stabilize the 

position of rollers.
(3) �The new pocket shape allows consistent 

supply of lubricating oil and grease to the 
internal bearing surfaces (see Fig. 4).

(4) �Special surface treatment is applied 
to the entire surface to improve the 
abrasion resistance.

4.  Downsizing and lightweight
High-load capacity has allowed for downsizing 
and a lighter weight.

Comparison example

5.  Improved handling
Adoption of the simple window type new 
pressed steel cage improved the workability at 
the time of assembly, disassembly, and grease 
application.

(1) Easy to fill with grease to roller surface
(2) �Easy assembly and disassembly due to 

small roller drop
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Spherical roller bearing

222   20   EA   K   D1   C3
Internal clearance code
No code: normal clearance
C3: C3 clearance
Oil groove and oil hole code
D1 : oil groove and oil hole (Japan specification)
W33 : oil groove and oil hole (Europe specification)
External configuration code
No code : inner diameter cylindrical bore 
K : tapered bore
Type code
EA : window type pressed steel cage
EM: one-piece high strength, machined brass cage
Bore diameter code
Dimension series code

A combined machined cage (EM type) is recommended for conditions with severe vibration and 
impact. (EM type and EA type have different inner ring shapes.)

[Allowable misalignment]
●Normal load or more… …… 1/115
●Light load… ………………… 1/30
＊�Misalignment beyond the above limits may cause 

the roller to protrude from the outer ring, causing 
interference with the peripheral components.

Window type pressed steel cage

EA type

One-piece machined cage Inner ring flange

EM type

Guide ring Inner ring flangeOne-piece machined cage

EM type (large size)

Bearing number
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●Deep Groove Ball Bearings

B-17

Shielded type Sealed type
Types and codes

Non-contact type ZZ Non-contact type LLB Low torque type LLHContact type LLU

Construction
¡Metal shield plate is 

affixed to the 
outside ring; the 
inner ring 
incorporates a 
V-groove and 
labyrinth clearance.

¡The outer ring 
incorporates synthetic 
rubber molded to a 
steel plate; seal edge 
is aligned with 
V-groove along inner 
ring surface with 
labyrinth clearance.

¡Basic construction is 
the same as LLU type, 
but a specially designed 
lip on the edge of the 
seal prevents foreign 
matter penetration; 
low torque 
construction.

¡The outer ring 
incorporates 
synthetic rubber 
molded to a steel 
plate; seal edge 
contacts V-groove 
along inner ring 
surface.

1) Please consult NTN Engineering about applications which exceed the allowable temperature range of products listed on this table.
Note: This chart lists double shielded and double sealed bearings, but single shielded (Z) and single sealed (LB, LU, LH) are also available. 

Grease lubrication should be used with single shielded and single sealed bearings.

Depends on lubricant

Same as open type

Poor

Good

Small

−25 to 120°C

Same as open type

Poor

Better than ZZ-type

Small

Much better than LLB-type

−25 to 120°C

Much better than LLU-type

Good

Medium

−25 to 110°C

Limited by contact seals

Very good

Excellent

HigherTorque
Dust proofing

Water proofing
High speed capacity

Allowable temp. range1)Pe
rf

or
m

an
ce

co
m

pa
ris

on

Table 1  Sealed ball bearings: construction and characteristics

Open type Shielded type Sealed type 
(non-contact)

Expansion compensating 
bearing

Deep Groove Ball Bearings
Deep groove ball bearings are very widely used. 
A deep groove is formed on the inner and outer 
ring of the bearing enabling the bearing to 
sustain radial and axial loads in either direction 
as well as the complex loads which result 
from the combination of these forces. Deep 
groove ball bearings are suitable for high speed 
applications.

When two or more deep groove ball bearings 
are used in combination and mounted adjacent 
to each other a duplex set (D2) should be used. 
Duplex bearings (D2) utilize controlled tolerances 

to more evenly distribute the loading between 
the individual bearing rows which improves the 
overall performance of the assembly.

In addition to unsealed and unlubricated 
“open” bearings, NTN provides deep groove ball 
bearings that are pre-lubricated with grease and 
enclosed by seals or shields. See section “11. 
Lubrication” for a list of some of the greases 
which can be used.

Table 1 shows the construction and special 
characteristics of various sealed deep groove 
ball bearings.

1.  Design features and characteristics
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Bearing
series

Pressed cages

67
68
69

160
60
62
63
64

6700～  6706
6800～  6834
6900～  6934

16001～16052
6000～  6052
6200～  6244
6300～  6344
6403～  6416

—              
6836～  68／600
6936～  69／500

16056～16072      
6056～  6084      

—              
—              
—              

Machined cagesCage
 type

Table 2  �Standard cage for deep groove ball 
bearings

Fig. 1.  Expansion compensating bearings

Polymer material

Fig. 2.  �Fitting method and housing inner 
diameter chamfer

0.5 mm 
or more 10～15°

Condition Housing
bore

tolerance
class

Suitable
bearingHousing

materialLoad type, etc.

Rotating outer
ring load
Rotating inner
ring load
Indeterminate
load

Deep groove 
ball bearings
Cylindrical 
roller 
bearings

Light
load
Normal
load

Light alloys 
such as 
Al alloy and 
Mg alloy

Rotating outer
ring load
Indeterminate
load

Heavy
load
Impact
load

Light alloys 
such as 
Al alloy and 
Mg alloy

Thick-walled 
type deep 
groove ball 
bearings

H6

N6

Fig. 3.  AC bearing

O-ring

As shown in Table 2, pressed steel cages are 
generally used for most deep groove ball 
bearings. Larger size deep groove ball bearings, 
and bearings operating at high rotational speeds 
often utilize a machined metallic cage. 

3.  �Other deep groove ball bearing 
enhancements

3.1  Bearings with snap rings

A snap ring grove or snap ring groove with snap 
ring combination are optional enhancements 
for the outer diameter of most deep groove 
ball bearings. Snap rings allow for simpler axial 
positioning and installation in the housing. Snap 
rings can be utilized with both open type and 
sealed or shielded deep groove ball bearings. 
Consult NTN Engineering.

2.  Standard cage type

Table 3  �Recommended fits for outer ring and 
housing bore

(3) Radial internal clearance
Radial internal clearance are the same as those 
for standard deep groove ball bearings. With 
standard fit and application conditions, a C3 
clearance is used. For more detailed information 
concerning this bearing and the availability of 
roller bearings contact NTN Engineering.

(4) Allowable temperature range
‒20 to 120°C

3.3  �AC bearings (creep prevention 
bearings)

NTN Offers the AC type bearing which performs 
a similar function to the EC bearing. AC bearings 
have the same outer diameter dimensions as 
standard bearings with the addition of two 
O-rings located in circumferential grooves on 
the outside diameter of the outer ring. (Fig. 3) 
While the EC bearing is more beneficial 
when using a light alloy housing at elevated 
temperatures, AC bearings are suitable for 
applications where a “tight fit” is not possible 
but outer ring creeping exists under rotating 
load on the outer ring. AC bearing can also 
be installed as a floating side bearing to 
accommodate expansion of shaft by heat as it is 
more axial. Before installing the bearing into the 
housing, a high viscosity oil (base oil viscosity, 
100 mm2/s or more) or grease must be applied 
to the space between two O-rings. This lubricant 
forms a thin oil layer on the bearing outer ring 
which prevents contact between the outer 
ring and housing, lowers the friction, and can 
minimize the occurrence of creeping by utilizing 
the friction force of the O-rings.

3.2  �Expansion compensating bearings 
(creep prevention bearings)

NTN offers the innovative Expansion 
Compensating (EC) feature to help with 
bearing retention when mounted in light alloy 
housings which is often a problem at elevated 
temperatures due to property differences 
between the bearing steel and the housing. 
This functionality is achieved by machining 
circumferential grooves into the outer diameter 
of an otherwise standard outer ring. These 
grooves are filled with an optimized polymer 
which has an expansion rate higher than that 
of the typical light alloy housing. The net result 
is a more consistent interference fit across a 
wide operating temperature range. This more 
consistent fit condition helps prevent the 
bearing from rotating within the housing (known 
as bearing creep) which helps ensure good 
performance and long life.

(1) Allowable load
As a result of having grooves machined in 
the outer diameter, the ring strength is lower 
compared with a standard bearing. Thus, in 
order to prevent outer ring fracture, it is 
necessary to limit the maximum load applied 
to the bearing to be equal to or less than the 
allowable load Cp (see dimension table).

(2) Fit with housing
Table 3 shows the recommended fits for 
bearings with light metal alloy housings. In cases 
where the bearing is going to be interference 
fit with the housing, it is very important not to 
damage the polymer material. Therefore, it is 
essential that the lip of the housing diameter be 
given a 10-15° chamfer as shown in Fig. 2. 
Furthermore, as shown in Fig. 2, it is also 
advisable to apply the interference fit using a 
press in order not to force the bearing into the 
housing in a misaligned position.
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Table 4  Dimensions and design

Fig. 4.  Design of housing

Oil 30°

0.
00
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ar
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Housing bore tolerance

Housing bore entrance chamfer

Housing bore chamfer undercut

Housing bore surface roughness  Ra

Housing bore roundness

　G7

Max. 30°C

0.006D or larger

2.5

1/2 of bearing housing
dimension tolerance

(1) Allowable load
As is the case with the EC bearing, the load 
applied to an AC bearing shall be limited to Cp 
(see dimension table) in order to ensure the 
strength limit of the modified outer ring is not 
exceeded.

(2) Housing dimensions and shape
Fig. 4 shows the recommended shape of steel
housings, and Table 4 shows the dimensions.

(3) Allowable temperature range
‒25 to 120°C
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10

12

15

17

20

 d  10〜 20mm

	 15	 3	 0.1	 —	 0.950	 0.435	 0.018	 15.7	 10 000	 12 000	 —	 —	 6700	 —	 —	 —	 —
	 19	 5	 0.3	 —	 2.03	 0.925	 0.072	 14.8	 32 000	 38 000	 —	 24 000	 6800	 ZZ	 LLB	 —	 LLU
	 22	 6	 0.3	 0.3	 2.99	 1.27	 0.099	 14.0	 30 000	 36 000	 25 000	 21 000	 6900	 ZZ	 LLB	 LLH	 LLU
	 26	 8	 0.3	 —	 5.05	 1.96	 0.138	 12.4	 29 000	 34 000	 25 000	 21 000	 6000	 ZZ	 LLB	 LLH	 LLU
	 30	 9	 0.6	 0.5	 5.65	 2.39	 0.182	 13.2	 25 000	 30 000	 21 000	 18 000	 6200	 ZZ	 LLB	 LLH	 LLU
	 35	 11	 0.6	 0.5	 9.10	 3.50	 0.273	 11.4	 23 000	 27 000	 20 000	 16 000	 6300	 ZZ	 LLB	 LLH	 LLU

	 18	 4	 0.2	 —	 1.03	 0.530	 0.021	 16.2	 8 300	 9 500	 —	 —	 6701	 —	 LLF	 —	 —
	 21	 5	 0.3	 —	 2.12	 1.04	 0.080	 15.3	 29 000	 35 000	 —	 20 000	 6801	 ZZ	 LLB	 —	 LLU
	 24	 6	 0.3	 0.3	 3.20	 1.46	 0.115	 14.5	 27 000	 32 000	 22 000	 19 000	 6901	 ZZ	 LLB	 LLH	 LLU
	 28	 7	 0.3	 —	 5.65	 2.39	 0.187	 13.2	 26 000	 30 000	 —	 —	 16001JRX	 —	 —	 —	 —
	 28	 8	 0.3	 —	 5.65	 2.39	 0.182	 13.2	 26 000	 30 000	 21 000	 18 000	 6001JRX	 ZZ	 LLB	 LLH	 LLU
	 32	 10	 0.6	 0.5	 6.75	 2.75	 0.214	 12.7	 22 000	 26 000	 20 000	 16 000	 6201	 ZZ	 LLB	 LLH	 LLU
	 37	 12	 1	 0.5	 10.8	 4.20	 0.325	 11.1	 20 000	 24 000	 19 000	 15 000	 6301	 ZZ	 LLB	 LLH	 LLU

	 21	 4	 0.2	 —	 1.04	 0.585	 0.024	 16.5	 6 600	 7 600	 —	 —	 6702	 —	 LLF	 —	 —
	 24	 5	 0.3	 —	 2.30	 1.26	 0.091	 15.8	 26 000	 31 000	 —	 17 000	 6802	 ZZ	 LLB	 —	 LLU
	 28	 7	 0.3	 0.3	 4.05	 2.00	 0.157	 14.8	 24 000	 28 000	 —	 16 000	 6902	 ZZ	 LLB	 —	 LLU
	 32	 8	 0.3	 —	 6.20	 2.84	 0.222	 13.9	 22 000	 26 000	 —	 —	 16002	 —	 —	 —	 —
	 32	 9	 0.3	 0.3	 6.20	 2.84	 0.199	 13.9	 22 000	 26 000	 18 000	 15 000	 6002	 ZZ	 LLB	 LLH	 LLU
	 35	 11	 0.6	 0.5	 8.60	 3.60	 0.279	 12.7	 19 000	 23 000	 18 000	 15 000	 6202	 ZZ	 LLB	 LLH	 LLU
	 42	 13	 1	 0.5	 12.7	 5.45	 0.425	 12.3	 17 000	 21 000	 15 000	 12 000	 6302	 ZZ	 LLB	 LLH	 LLU

	 23	 4	 0.2	 —	 1.11	 0.660	 0.027	 16.3	 5 000	 6 700	 —	 —	 6703	 —	 LLF	 —	 —
	 26	 5	 0.3	 —	 2.47	 1.46	 0.102	 16.1	 24 000	 28 000	 —	 15 000	 6803	 ZZ	 LLB	 —	 LLU
	 30	 7	 0.3	 0.3	 5.15	 2.58	 0.202	 14.7	 22 000	 26 000	 —	 14 000	 6903JRX	 ZZ	 LLB	 —	 LLU
	 35	 8	 0.3	 —	 7.55	 3.35	 0.263	 13.6	 20 000	 24 000	 —	 —	 16003	 —	 —	 —	 —
	 35	 10	 0.3	 0.3	 7.55	 3.35	 0.243	 13.6	 20 000	 24 000	 16 000	 14 000	 6003	 ZZ	 LLB	 LLH	 LLU
	 40	 12	 0.6	 0.5	 10.6	 4.60	 0.355	 12.8	 18 000	 21 000	 15 000	 12 000	 6203	 ZZ	 LLB	 LLH	 LLU
	 47	 14	 1	 0.5	 15.0	 6.55	 0.510	 12.2	 16 000	 19 000	 14 000	 11 000	 6303	 ZZ	 LLB	 LLH	 LLU
	 62	 17	 1.1	 —	 25.2	 10.8	 0.840	 11.1	 14 000	 16 000	 —	 —	 6403	 ZZ	 —	 —	 —

	 27	 4	 0.2	 —	 1.15	 0.730	 0.031	 16.1	 5 000	 5 700	 —	 —	 6704	 —	 LLF	 —	 —
	 32	 7	 0.3	 0.3	 4.45	 2.47	 0.185	 15.5	 21 000	 25 000	 —	 13 000	 6804JR	 ZZ	 LLB	 —	 LLU
	 37	 9	 0.3	 0.3	 7.05	 3.70	 0.288	 14.7	 19 000	 23 000	 —	 12 000	 6904	 ZZ	 LLB	 —	 LLU
	 42	 8	 0.3	 —	 8.75	 4.50	 0.350	 14.5	 18 000	 21 000	 —	 —	 16004	 —	 —	 —	 —
	 42	 12	 0.6	 0.5	 10.4	 5.05	 0.355	 13.9	 18 000	 21 000	 13 000	 11 000	 6004	 ZZ	 LLB	 LLH	 LLU
	 47	 14	 1	 0.5	 14.2	 6.65	 0.505	 13.2	 16 000	 18 000	 12 000	 10 000	 6204	 ZZ	 LLB	 LLH	 LLU
	 52	 15	 1.1	 0.5	 17.6	 7.90	 0.615	 12.4	 14 000	 17 000	 12 000	 10 000	 6304	 ZZ	 LLB	 LLH	 LLU

	 —	 —	 —	 —	 —	 —	 —	 —	 10.8	 —	 14.2	 —	 —	 —	 0.1	 —	 0.0015
	 —	 —	 —	 —	 —	 —	 —	 —	 12	 12.5	 17	 —	 —	 —	 0.3	 —	 0.005
	 N	 NR	 20.8	 1.05	 0.8	 0.2	 24.8	 0.7	 12	 13	 20	 25.5	 1.5	 0.7	 0.3	 0.3	 0.009
	   —6）	   —6）	 —	 —	 —	 —	 —	 —	 12	 13.5	 24	 —	 —	 —	 0.3	 —	 0.019
	 N	 NR	 28.17	 2.06	 1.35	 0.4	 34.7	 1.12	 14	 16	 26	 35.5	 2.9	 1.2	 0.6	 0.5	 0.032
	 N	 NR	 33.17	 2.06	 1.35	 0.4	 39.7	 1.12	 14	 17	 31	 40.5	 2.9	 1.2	 0.6	 0.5	 0.053

	 —	 —	 —	 —	 —	 —	 —	 —	 13.6	 13.8	 16.4	 —	 —	 —	 0.2	 —	 0.002
	 —	 —	 —	 —	 —	 —	 —	 —	 14	 14.5	 19	 —	 —	 —	 0.3	 —	 0.006
	 N	 NR	 22.8	 1.05	 0.8	 0.2	 26.8	 0.7	 14	 15	 22	 27.5	 1.5	 0.7	 0.3	 0.3	 0.011
	 —	 —	 —	 —	 —	 —	 —	 —	 14	 —	 26	 —	 —	 —	 0.3	 —	 0.019
	NX2	 NX2RX3	 26.44	 2.20	 0.90	 0.3	 32.7	 0.85	 14	 16	 26	 33.4	 2.8	 0.9	 0.3	 0.3	 0.021
	 N	 NR	 30.15	 2.06	 1.35	 0.4	 36.7	 1.12	 16	 17	 28	 37.5	 2.9	 1.2	 0.6	 0.5	 0.037
	 N	 NR	 34.77	 2.06	 1.35	 0.4	 41.3	 1.12	 17	 18.5	 32	 42	 2.9	 1.2	 1	 0.5	 0.06

	 —	 —	 —	 —	 —	 —	 —	 —	 16.6	 16.8	 19.4	 —	 —	 —	 0.2	 —	 0.0025
	 —	 —	 —	 —	 —	 —	 —	 —	 17	 17.5	 22	 —	 —	 —	 0.3	 —	 0.007
	 N	 NR	 26.7	 1.3	 0.95	 0.25	 30.8	 0.85	 17	 17.5	 26	 31.5	 1.9	 0.9	 0.3	 0.3	 0.016
	 —	 —	 —	 —	 —	 —	 —	 —	 17	 —	 30	 —	 —	 —	 0.3	 —	 0.025
	 N	 NR	 30.15	 2.06	 1.35	 0.4	 36.7	 1.12	 17	 19	 30	 37.5	 2.9	 1.2	 0.3	 0.3	 0.03
	 N	 NR	 33.17	 2.06	 1.35	 0.4	 39.7	 1.12	 19	 20	 31	 40.5	 2.9	 1.2	 0.6	 0.5	 0.045
	 N	 NR	 39.75	 2.06	 1.35	 0.4	 46.3	 1.12	 20	 23	 37	 47	 2.9	 1.2	 1	 0.5	 0.082

	 —	 —	 —	 —	 —	 —	 —	 —	 18.6	 18.8	 21.4	 —	 —	 —	 0.2	 —	 0.0025
	 —	 —	 —	 —	 —	 —	 —	 —	 19	 19.5	 24	 —	 —	 —	 0.3	 —	 0.008
	 N	 NR	 28.7	 1.3	 0.95	 0.25	 32.8	 0.85	 19	 20	 28	 33.5	 1.9	 0.9	 0.3	 0.3	 0.018
	 —	 —	 —	 —	 —	 —	 —	 —	 19	 —	 33	 —	 —	 —	 0.3	 —	 0.032
	 N	 NR	 33.17	 2.06	 1.35	 0.4	 39.7	 1.12	 19	 21	 33	 40.5	 2.9	 1.2	 0.3	 0.3	 0.039
	 N	 NR	 38.1	 2.06	 1.35	 0.4	 44.6	 1.12	 21	 23	 36	 45.5	 2.9	 1.2	 0.6	 0.5	 0.066
	 N	 NR	 44.6	 2.46	 1.35	 0.4	 52.7	 1.12	 22	 25	 42	 53.5	 3.3	 1.2	 1	 0.5	 0.115
	 —	 —	 —	 —	 —	 —	 —	 —	 23.5	 30	 55.5	 —	 —	 —	 1	 —	 0.27

	 —	 —	 —	 —	 —	 —	 —	 —	 21.6	 22.3	 25.4	 —	 —	 —	 0.2	 —	 0.0045
	 N	 NR	 30.7	 1.3	 0.95	 0.25	 34.8	 0.85	 22	 22.5	 30	 35.5	 1.9	 0.9	 0.3	 0.3	 0.019
	 N	 NR	 35.7	 1.7	 0.95	 0.25	 39.8	 0.85	 22	 24	 35	 40.5	 2.3	 0.9	 0.3	 0.3	 0.036
	 —	 —	 —	 —	 —	 —	 —	 —	 22	 —	 40	 —	 —	 —	 0.3	 —	 0.051
	 N	 NR	 39.75	 2.06	 1.35	 0.4	 46.3	 1.12	 24	 26	 38	 47	 2.9	 1.2	 0.6	 0.5	 0.069
	 N	 NR	 44.6	 2.46	 1.35	 0.4	 52.7	 1.12	 25	 28	 42	 53.5	 3.3	 1.2	 1	 0.5	 0.106
	 N	 NR	 49.73	 2.46	 1.35	 0.4	 57.9	 1.12	 26.5	 28.5	 45.5	 58.5	 3.3	 1.2	 1	 0.5	 0.144
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Boundary dimensions Basic load rating Fatigue Factor Allowable speed Bearing number
load min-1

dynamic static limit Grease Oil
mm kN kN Open type, Open type, Open type Shielded or sealed type 2)

rNS ZZ, LLB, LLF Z, LB, LF LLH LLU (See drawings)
d D B rs min1）Min. Cr C0r Cu f0 Z, LB, LF LH LU

Bearing Snap ring groove Snap ring Installation-related dimensions Mass 5)

number dimensions dimensions
mm mm mm kg

Groove / Snap ring 3)

(See drawings) D1 a b ro D2 f da Da DX CY CZ ras rNas
Max. Max. Min. Max. Max. Max. Min. Max.4) Max. (approx.) Max. Min. Max. Max. (approx.)

Shielded type
(ZZ)

Non-contact
sealed type
(LLB, LLF)

Contact
sealed type

(LLU)

Low torque
sealed type

(LLH)

Open type

B
r

r

 φD φd

0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦ef0・Fa

C0r

Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.

a

b

ro ro

f

φD2 

With snap ring

rNa

CY

ra

φdaφDaφDXφdφD1 φD 

B
r

rN

r

With snap ring groove

CZ

1) Smallest allowable dimension for chamfer dimension r.    2) This bearing number is for double sealed and double shielded type bearings, 
but single sealed and single shielded type are also available.

3) Sealed and shielded bearings are also available.    4) This dimension applies to sealed and shielded bearings.  
5) Does not include bearings with snap rings.  6) See B-54.
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20

22

25

28

30

32

35

 d  20〜 35mm

	 72	 19	 1.1	 —	 31.5	 13.9	 1.09	 11.4	 12 000	 14 000	 —	 —	 6404	 ZZ	 —	 —	 —

	 44	 12	 0.6	 0.5	 10.4	 5.05	 0.395	 13.9	 17 000	 20 000	 13 000	   10 000	 60/22	 ZZ	 LLB	 LLH	 LLU
	 50	 14	 1	 0.5	 14.3	 6.80	 0.500	 13.5	 14 000	 17 000	 12 000     	9 700	 62/22	 ZZ	 LLB	 LLH	 LLU
	 56	 16	 1.1	 0.5	 20.4	 9.25	 0.725	 12.4	 13 000	 15 000	 11 000     	9 200	 63/22	 ZZ	 LLB	 LLH	 LLU

	 32	 4	 0.2	 —	 1.21	 0.840	 0.036	 15.8	 4 000	 4 600	 —	 —	 6705	 —	 LLF	 —	 —
	 37	 7	 0.3	 0.3	 4.75	 2.95	 0.208	 16.1	 18 000	 21 000	 —	 10 000	 6805JR	 ZZ	 LLB	 —	 LLU
	 42	 9	 0.3	 0.3	 7.80	 4.55	 0.345	 15.4	 16 000	 19 000	 11 700	 9 800	 6905	 ZZ	 LLB	 LLH	 LLU
	 47	 8	 0.3	 —	 9.25	 5.10	 0.400	 15.1	 15 000	 18 000	 —	 —	 16005	 —	 —	 —	 —
	 47	 12	 0.6	 0.5	 11.2	 5.85	 0.380	 14.5	 15 000	 18 000	 11 000	 9 400	 6005	 ZZ	 LLB	 LLH	 LLU
	 52	 15	 1	 0.5	 15.5	 7.85	 0.550	 13.9	 13 000	 15 000	 11 000	 8 900	 6205	 ZZ	 LLB	 LLH	 LLU
	 62	 17	 1.1	 0.5	 23.5	 10.9	 0.855	 12.6	 12 000	 14 000	 9 700	 8 100	 6305	 ZZ	 LLB	 LLH	 LLU
	 80	 21	 1.5	 —	 38.5	 17.5	 1.36	 11.6	 10 000	 12 000	 —	 —	 6405	 ZZ	 —	 —	 —

	 52	 12	 0.6	 0.5	 13.8	 7.40	 0.580	 14.5	 14 000	 16 000	 10 000     	8 400	 60/28	 ZZ	 LLB	 LLH	 LLU
	 58	 16	 1	 0.5	 19.8	 9.75	 0.720	 13.4	 12 000	 14 000	 9 700     	8 100	 62/28	 ZZ	 LLB	 LLH	 LLU
	 68	 18	 1.1	 0.5	 29.6	 14.0	 1.10	 12.4	 11 000	 13 000	 8 900     	7 400	 63/28	 ZZ	 LLB	 LLH	 LLU

	 37	 4	 0.2	 —	 1.27	 0.950	 0.041	 15.7	 3 300	 3 800	 —	 —	 6706	 —	 LLF	 —	 —
	 42	 7	 0.3	 0.3	 5.20	 3.65	 0.244	 16.5	 15 000	 18 000	 10 500	 8 800	 6806JR	 ZZ	 LLB	 LLH	 LLU
	 47	 9	 0.3	 0.3	 8.00	 5.00	 0.365	 15.8	 14 000	 17 000	 10 000	 8 400	 6906	 ZZ	 LLB	 LLH	 LLU
	 55	 9	 0.3	 —	 12.5	 7.35	 0.570	 15.2	 13 000	 15 000	 —	 —	 16006	 —	 —	 —	 —
	 55	 13	 1	 0.5	 14.7	 8.30	 0.650	 14.8	 13 000	 15 000	 9 200	 7 700	 6006	 ZZ	 LLB	 LLH	 LLU
	 62	 16	 1	 0.5	 21.6	 11.3	 0.795	 13.8	 11 000	 13 000	 8 800	 7 300	 6206	 ZZ	 LLB	 LLH	 LLU
	 72	 19	 1.1	 0.5	 29.5	 15.0	 1.14	 13.3	 10 000	 12 000	 7 900	 6 600	 6306	 ZZ	 LLB	 LLH	 LLU
	 90	 23	 1.5	 —	 48.0	 23.9	 1.86	 12.3	 8 800	 10 000	 —	 —	 6406	 ZZ	 —	 —	 —

	 58	 13	 1	 0.5	 13.1	 8.05	 0.615	 15.4	 12 000	 15 000	 8 700      	7 200	 60/32	 ZZ	 LLB	 LLH	 LLU
	 65	 17	 1	 0.5	 23.0	 11.6	 0.840	 13.6	 11 000	 12 000	 8 400      	7 100	 62/32	 ZZ	 LLB	 LLH	 LLU
	 75	 20	 1.1	 0.5	 33.0	 16.9	 1.30	 13.1	 9 500	 11 000	 7 700      	6 500	 63/32	 ZZ	 LLB	 LLH	 LLU

	 47	 7	 0.3	 0.3	 5.45	 4.05	 0.268	 16.4	 13 000	 16 000	 —	 7 600	 6807JR	 ZZ	 LLB	 —	 LLU
	 55	 10	 0.6	 0.5	 10.6	 6.85	 0.495	 15.8	 12 000	 15 000	 8 500	 7 100	 6907	 ZZ	 LLB	 LLH	 LLU
	 62	 9	 0.3	 —	 12.9	 8.20	 0.605	 15.6	 12 000	 14 000	 —	 —	 16007	 —	 —	 —	 —
	 62	 14	 1	 0.5	 17.7	 10.3	 0.805	 14.8	 12 000	 14 000	 8 200	 6 800	 6007	 ZZ	 LLB	 LLH	 LLU
	 72	 17	 1.1	 0.5	 28.4	 15.3	 1.09	 13.8	 9 800	 11 000	 7 600	 6 300	 6207	 ZZ	 LLB	 LLH	 LLU
	 80	 21	 1.5	 0.5	 37.0	 19.1	 1.47	 13.1	 8 800	 10 000	 7 300	 6 000	 6307	 ZZ	 LLB	 LLH	 LLU
	100	 25	 1.5	 —	 61.0	 31.0	 2.43	 12.3	 7 800	 9 100	 —	 —	 6407	 ZZ	 —	 —	 —

	—	 —	 —	 —	 —	 —	 —	 —	 26.5	 35.5	 65.5	 —	 —	 —	 1	 —	 0.4

	N	 NR	 41.75	 2.06	 1.35	 0.4	 48.3	 1.12	 26	 26.5	 40	 49	 2.9	 1.2	 0.6	 0.5	 0.074
	 N	 NR	 47.6	 2.46	 1.35	 0.4	 55.7	 1.12	 27	 29.5	 45	 56.5	 3.3	 1.2	 1	 0.5	 0.117
	N	 NR	 53.6	 2.46	 1.35	 0.4	 61.7	 1.12	 28.5	 31	 49.5	 62.5	 3.3	 1.2	 1	 0.5	 0.176

	 —	 —	 —	 —	 —	 —	 —	 —	 26.6	 27.3	 30.4	 —	 —	 —	 0.2	 —	 0.005
	 N	 NR	 35.7	 1.3	 0.95	 0.25	 39.8	 0.85	 27	 28	 35	 40.5	 1.9	 0.9	 0.3	 0.3	 0.022
	 N	 NR	 40.7	 1.7	 0.95	 0.25	 44.8	 0.85	 27	 29	 40	 45.5	 2.3	 0.9	 0.3	 0.3	 0.042
	 —	 —	 —	 —	 —	 —	 —	 —	 27	 —	 45	 —	 —	 —	 0.3	 —	 0.06
	 N	 NR	 44.6	 2.06	 1.35	 0.4	 52.7	 1.12	 29	 30.5	 43	 53.5	 2.9	 1.2	 0.6	 0.5	 0.08
	 N	 NR	 49.73	 2.46	 1.35	 0.4	 57.9	 1.12	 30	 32	 47	 58.5	 3.3	 1.2	 1	 0.5	 0.128
	 N	 NR	 59.61	 3.28	 1.9	 0.6	 67.7	 1.7	 31.5	 35	 55.5	 68.5	 4.6	 1.7	 1	 0.5	 0.232
	—	 —	 —	 —	 —	 —	 —	 —	 33	 41	 72	 —	 —	 —	 1.5	 —	 0.53

	N	 NR	 49.73	 2.06	 1.35	 0.4	 57.9	 1.12	 32	 34	 48	 58.5	 2.9	 1.2	 0.6	 0.5	 0.098
	 N	 NR	 55.6	 2.46	 1.35	 0.4	 63.7	 1.12	 33	 35.5	 53	 64.5	 3.3	 1.2	 1	 0.5	 0.171
	N	 NR	 64.82	 3.28	 1.9	 0.6	 74.6	 1.7	 34.5	 38.5	 61.5	 76	 4.6	 1.7	 1	 0.5	 0.284

	 —	 —	 —	 —	 —	 —	 —	 —	 31.6	 32.3	 35.4	 —	 —	 —	 0.2	 —	 0.006
	 N	 NR	 40.7	 1.3	 0.95	 0.25	 44.8	 0.85	 32	 33	 40	 45.5	 1.9	 0.9	 0.3	 0.3	 0.026
	 N	 NR	 45.7	 1.7	 0.95	 0.25	 49.8	 0.85	 32	 34	 45	 50.5	 2.3	 0.9	 0.3	 0.3	 0.048
	—	 —	 —	 —	 —	 —	 —	 —	 32	 —	 53	 —	 —	 —	 0.3	 —	 0.091

	 N	 NR	 52.6	 2.08	 1.35	 0.4	 60.7	 1.12	 35	 37	 50	 61.5	 2.9	 1.2	 1	 0.5	 0.116
	 N	 NR	 59.61	 3.28	 1.9	 0.6	 67.7	 1.7	 35	 39	 57	 68.5	 4.6	 1.7	 1	 0.5	 0.199
	 N	 NR	 68.81	 3.28	 1.9	 0.6	 78.6	 1.7	 36.5	 43	 65.5	 80	 4.6	 1.7	 1	 0.5	 0.36
	—	 —	 —	 —	 —	 —	 —	 —	 38	 49	 82	 —	 —	 —	 1.5	 —	 0.735

	N	 NR	 55.6	 2.08	 1.35	 0.4	 63.7	 1.12	 37	 39	 53	 64.5	 2.9	 1.2	 1	 0.5	 0.129
	 N	 NR	 62.6	 3.28	 1.9	 0.6	 70.7	 1.7	 37	 40	 60	 71.5	 4.6	 1.7	 1	 0.5	 0.226
	N	 NR	 71.83	 3.28	 1.9	 0.6	 81.6	 1.7	 38.5	 43.5	 68.5	 83	 4.6	 1.7	 1	 0.5	 0.382

	N	 NR	 45.7	 1.3	 0.95	 0.25	 49.8	 0.85	 37	 38	 45	 50.5	 1.9	 0.9	 0.3	 0.3	 0.029
	 N	 NR	 53.7	 1.7	 0.95	 0.25	 57.8	 0.85	 39	 40	 51	 58.5	 2.3	 0.9	 0.6	 0.5	 0.074
	—	 —	 —	 —	 —	 —	 —	 —	 37	 —	 60	 —	 —	 —	 0.3	 —	 0.11

	 N	 NR	 59.61	 2.08	 1.9	 0.6	 67.7	 1.7	 40	 42	 57	 68.5	 3.4	 1.7	 1	 0.5	 0.155
	 N	 NR	 68.81	 3.28	 1.9	 0.6	 78.6	 1.7	 41.5	 45	 65.5	 80	 4.6	 1.7	 1	 0.5	 0.288
	 N	 NR	 76.81	 3.28	 1.9	 0.6	 86.6	 1.7	 43	 47	 72	 88	 4.6	 1.7	 1.5	 0.5	 0.457
	—	 —	 —	 —	 —	 —	 —	 —	 43	 56.5	 92	 —	 —	 —	 1.5	 —	 0.952

●Deep Groove Ball Bearings●Deep Groove Ball Bearings

Boundary dimensions Basic load rating Fatigue Factor Allowable speed Bearing number
load min-1

dynamic static limit Grease Oil
mm kN kN Open type, Open type, Open type Shielded or sealed type 2)

rNS ZZ, LLB, LLF Z, LB, LF LLH LLU (See drawings)
d D B rs min1）Min. Cr C0r Cu f0 Z, LB, LF LH LU

Bearing Snap ring groove Snap ring Installation-related dimensions Mass 5)

number dimensions dimensions
mm mm mm kg

Groove / Snap ring 3)

(See drawings) D1 a b ro D2 f da Da DX CY CZ ras rNas
Max. Max. Min. Max. Max. Max. Min. Max.4) Max. (approx.) Max. Min. Max. Max. (approx.)

Shielded type
(ZZ)

Non-contact
sealed type
(LLB, LLF)

Contact
sealed type

(LLU)

Low torque
sealed type

(LLH)

Open type

B
r

r

 φD φd

0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦ef0・Fa

C0r

Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.

a

b

ro ro

f

φD2 

With snap ring

rNa

CY

ra

φdaφDaφDXφdφD1 φD 

B
r

rN

r

With snap ring groove

CZ

1) Smallest allowable dimension for chamfer dimension r.    2) This bearing number is for double sealed and double shielded type bearings, 
but single sealed and single shielded type are also available.

3) Sealed and shielded bearings are also available.    4) This dimension applies to sealed and shielded bearings.  
5) Does not include bearings with snap rings.



B-26 B-27

40

45

50

55

60

 d  40〜 60mm

	 52	 7	 0.3	 0.3	 5.65	 4.40	 0.291	 16.3	 12 000	 14 000	 8 000	 6 700	 6808JR	 ZZ	 LLB	 LLH	 LLU
	 62	 12	 0.6	 0.5	 13.5	 8.90	 0.645	 15.8	 11 000	 13 000	 7 500	 6 300	 6908	 ZZ	 LLB	 LLH	 LLU
	 68	 9	 0.3	 —	 14.0	 9.65	 0.685	 16.0	 10 000	 12 000	 —	 —	 16008	 —	 —	 —	 —
	 68	 15	 1	 0.5	 18.6	 11.5	 0.890	 15.2	 10 000	 12 000	 7 300	 6 100	 6008	 ZZ	 LLB	 LLH	 LLU
	 80	 18	 1.1	 0.5	 32.5	 17.8	 1.24	 14.0	 8 700	 10 000	 6 700	 5 600	 6208	 ZZ	 LLB	 LLH	 LLU
	 90	 23	 1.5	 0.5	 45.0	 24.0	 1.83	 13.2	 7 800	 9 200	 6 400	 5 300	 6308	 ZZ	 LLB	 LLH	 LLU
	110	 27	 2	 —	 70.5	 36.5	 2.85	 12.3	 7 000	 8 200	 —	 —	 6408	 ZZ	 —	 —	 —

	 58	 7	 0.3	 0.3	 5.95	 4.95	 0.325	 16.1	 11 000	 12 000	 —	 5 900	 6809JR	 ZZ	 LLB	 —	 LLU
	 68	 12	 0.6	 0.5	 14.5	 10.4	 0.730	 16.1	 9 800	 12 000	 —	 5 600	 6909	 ZZ	 LLB	 —	 LLU
	 75	 10	 0.6	 —	 14.3	 10.5	 0.725	 16.2	 9 200	 11 000	 —	 —	 16009	 —	 —	 —	 —
	 75	 16	 1	 0.5	 23.2	 15.1	 1.16	 15.3	 9 200	 11 000	 6 500	 5 400	 6009	 ZZ	 LLB	 LLH	 LLU
	 85	 19	 1.1	 0.5	 36.0	 20.4	 1.60	 14.1	 7 800	 9 200	 6 200	 5 200	 6209	 ZZ	 LLB	 LLH	 LLU
	100	 25	 1.5	 0.5	 58.5	 32.0	 2.50	 13.1	 7 000	 8 200	 5 600	 4 700	 6309	 ZZ	 LLB	 LLH	 LLU
	120	 29	 2	 —	 85.5	 45.0	 3.50	 12.1	 6 300	 7 400	 —	 —	 6409	 ZZ	 —	 —	 —

	 65	 7	 0.3	 0.3	 7.30	 6.10	 0.405	 16.1	 9 600	 11 000	 —	 5 300	 6810JR	 ZZ	 LLB	 —	 LLU
	 72	 12	 0.6	 0.5	 14.9	 11.2	 0.765	 16.3	 8 900	 11 000	 6 100	 5 100	 6910	 ZZ	 LLB	 LLH	 LLU
	 80	 10	 0.6	 —	 14.7	 11.3	 0.760	 16.4	 8 400	 9 800	 —	 —	 16010	 —	 —	 —	 —
	 80	 16	 1	 0.5	 24.2	 16.6	 1.24	 15.5	 8 400	 9 800	 6 000	 5 000	 6010	 ZZ	 LLB	 LLH	 LLU
	 90	 20	 1.1	 0.5	 39.0	 23.2	 1.82	 14.4	 7 100	 8 300	 5 700	 4 700	 6210	 ZZ	 LLB	 LLH	 LLU
	110	 27	 2	 0.5	 68.5	 38.5	 2.99	 13.2	 6 400	 7 500	 5 000	 4 200	 6310	 ZZ	 LLB	 LLH	 LLU
	130	 31	 2.1	 —	 92.0	 49.5	 3.85	 12.5	 5 700	 6 700	 —	 —	 6410	 ZZ	 —	 —	 —

	 72	 9	 0.3	 0.3	 9.75	 8.10	 0.540	 16.2	 8 700	 10 000	 —	 4 800	 6811JR	 ZZ	 LLB	 —	 LLU
	 80	 13	 1	 0.5	 17.7	 13.3	 0.915	 16.2	 8 200	 9 600	 5 500	 4 600	 6911	 ZZ	 LLB	 LLH	 LLU
	 90	 11	 0.6	 —	 20.6	 15.3	 1.06	 16.2	 7 700	 9 000	 —	 —	 16011	 —	 —	 —	 —
	 90	 18	 1.1	 0.5	 31.5	 21.2	 1.62	 15.3	 7 700	 9 000	 —	 4 500	 6011	 ZZ	 LLB	 —	 LLU
	100	 21	 1.5	 0.5	 48.0	 29.2	 2.29	 14.3	 6 400	 7 600	 —	 4 300	 6211	 ZZ	 LLB	 —	 LLU
	120	 29	 2	 0.5	 79.5	 45.0	 3.50	 13.2	 5 800	 6 800	 —	 3 900	 6311	 ZZ	 LLB	 —	 LLU
	140	 33	 2.1	 —	 98.5	 54.0	 4.20	 12.7	 5 200	 6 100	 —	 —	 6411	 ZZ	 —	 —	 —

	 78	 10	 0.3	 0.3	 12.7	 10.6	 0.705	 16.3	 8 000	 9 400	 —	 4 400	 6812	 ZZ	 LLB	 —	 LLU
	 85	 13	 1	 0.5	 18.2	 14.3	 0.965	 16.4	 7 600	 8 900	 —	 4 300	 6912	 ZZ	 LLB	 —	 LLU
	 95	 11	 0.6	 —	 22.1	 17.5	 1.20	 16.3	 7 000	 8 300	 —	 —	 16012	 —	 —	 —	 —
	 95	 18	 1.1	 0.5	 32.5	 23.2	 1.73	 15.6	 7 000	 8 300	 —	 4 100	 6012	 ZZ	 LLB	 —	 LLU
	110	 22	 1.5	 0.5	 58.0	 36.0	 2.83	 14.3	 6 000	 7 000	 4 500	 3 800	 6212	 ZZ	 LLB	 LLH	 LLU
	130	 31	 2.1	 0.5	 90.5	 52.0	 4.10	 13.2	 5 400	 6 300	 —	 3 600	 6312	 ZZ	 LLB	 —	 LLU
	150	 35	 2.1	 —	113	 64.5	 4.90	 12.6	 4 800	 5 700	 —	 —	 6412	 ZZ	 —	 —	 —

	 N	 NR	 50.7	 1.3	 0.95	 0.25	 54.8	 0.85	 42	 43	 50	 55.5	 1.9	 0.9	 0.3	 0.3	 0.033
	 N	 NR	 60.7	 1.7	 0.95	 0.25	 64.8	 0.85	 44	 45	 58	 65.5	 2.3	 0.9	 0.6	 0.5	 0.11
	—	 —	 —	 —	 —	 —	 —	 —	 42	 —	 66	 —	 —	 —	 0.3	 —	 0.125

	 N	 NR	 64.82	 2.49	 1.9	 0.6	 74.6	 1.7	 45	 47	 63	 76	 3.8	 1.7	 1	 0.5	 0.19
	 N	 NR	 76.81	 3.28	 1.9	 0.6	 86.6	 1.7	 46.5	 51	 73.5	 88	 4.6	 1.7	 1	 0.5	 0.366
	 N	 NR	 86.79	 3.28	 2.7	 0.6	 96.5	 2.46	 48	 54	 82	 98	 5.4	 2.5	 1.5	 0.5	 0.63
	—	 —	 —	 —	 —	 —	 —	 —	 49	 61.5	 101	 —	 —	 —	 2.0	 —	 1.23

	N	 NR	 56.7	 1.3	 0.95	 0.25	 60.8	 0.85	 47	 48	 56	 61.5	 1.9	 0.9	 0.3	 0.3	 0.04
	N	 NR	 66.7	 1.7	 0.95	 0.25	 70.8	 0.85	 49	 51	 64	 72	 2.3	 0.9	 0.6	 0.5	 0.128
	—	 —	 —	 —	 —	 —	 —	 —	 49	 —	 71	 —	 —	 —	 0.6	 —	 0.171

	 N	 NR	 71.83	 2.49	 1.9	 0.6	 81.6	 1.7	 50	 52.5	 70	 83	 3.8	 1.7	 1	 0.5	 0.237
	N	 NR	 81.81	 3.28	 1.9	 0.6	 91.6	 1.7	 51.5	 55.5	 78.5	 93	 4.6	 1.7	 1	 0.5	 0.398

	 N	 NR	 96.8	 3.28	 2.7	 0.6	 106.5	 2.46	 53	 61.5	 92	 108	 5.4	 2.5	 1.5	 0.5	 0.814
	—	 —	 —	 —	 —	 —	 —	 —	 54	 66.5	 111	 —	 —	 —	 2	 —	 1.53

	N	 NR	 63.7	 1.3	 0.95	 0.25	 67.8	 0.85	 52	 54	 63	 68.5	 1.9	 0.9	 0.3	 0.3	 0.052
	 N	 NR	 70.7	 1.7	 0.95	 0.25	 74.8	 0.85	 54	 55.5	 68	 76	 2.3	 0.9	 0.6	 0.5	 0.132
	—	 —	 —	 —	 —	 —	 —	 —	 54	 —	 76	 —	 —	 —	 0.6	 —	 0.18

	 N	 NR	 76.81	 2.49	 1.9	 0.6	 86.6	 1.7	 55	 57.5	 75	 88	 3.8	 1.7	 1	 0.5	 0.261
	 N	 NR	 86.79	 3.28	 2.7	 0.6	 96.5	 2.46	 56.5	 60	 83.5	 98	 5.4	 2.5	 1	 0.5	 0.454
	 N	 NR	 106.81	 3.28	 2.7	 0.6	 116.6	 2.46	 59	 68.5	 101	 118	 5.4	 2.5	 2	 0.5	 1.07
	—	 —	 —	 —	 —	 —	 —	 —	 61	 73.5	 119	 —	 —	 —	 2	 —	 1.88

	N	 NR	 70.7	 1.7	 0.95	 0.25	 74.8	 0.85	 57	 59	 70	 76	 2.3	 0.9	 0.3	 0.3	 0.083
	 N	 NR	 77.9	 2.1	 1.3	 0.4	 84.4	 1.12	 60	 61.5	 75	 86	 2.9	 1.2	 1	 0.5	 0.18
	 —	 —	 —	 —	 —	 —	 —	 —	 59	 —	 86	 —	 —	 —	 0.6	 —	 0.258
	 N	 NR	 86.79	 2.87	 2.7	 0.6	 96.5	 2.46	 61.5	 64	 83.5	 98	 5	 2.5	 1	 0.5	 0.388
	 N	 NR	 96.8	 3.28	 2.7	 0.6	 106.5	 2.46	 63	 67	 92	 108	 5.4	 2.5	 1.5	 0.5	 0.601
	 N	 NR	 115.21	 4.06	 3.1	 0.6	 129.7	 2.82	 64	 74	 111	 131.5	 6.5	 2.9	 2	 0.5	 1.37
	—	 —	 —	 —	 —	 —	 —	 —	 66	 80	 129	 —	 —	 —	 2	 —	 2.29

	N	 NR	 76.2	 1.7	 1.3	 0.4	 82.7	 1.12	 62	 64.5	 76	 84	 2.5	 1.2	 0.3	 0.3	 0.106
	 N	 NR	 82.9	 2.1	 1.3	 0.4	 89.4	 1.12	 65	 66.5	 80	 91	 2.9	 1.2	 1	 0.5	 0.193
	—	 —	 —	 —	 —	 —	 —	 —	 64	 —	 91	 —	 —	 —	 0.6	 —	 0.283

	 N	 NR	 91.82	 2.87	 2.7	 0.6	 101.6	 2.46	 66.5	 69	 88.5	 103	 5	 2.5	 1	 0.5	 0.414
	 N	 NR	 106.81	 3.28	 2.7	 0.6	 116.6	 2.46	 68	 75	 102	 118	 5.4	 2.5	 1.5	 0.5	 0.783
	 N	 NR	 125.22	 4.06	 3.1	 0.6	 139.7	 2.82	 71	 80.5	 119	 141.5	 6.5	 2.9	 2	 0.5	 1.73
	 —	 —	 —	 —	 —	 —	 —	 —	 71	 86	 139	 —	 —	 —	 2	 —	 2.77

●Deep Groove Ball Bearings●Deep Groove Ball Bearings

Bearing Snap ring groove Snap ring Installation-related dimensions Mass 5)

number dimensions dimensions
mm mm mm kg

Groove / Snap ring 3)

(See drawings) D1 a b ro D2 f da Da DX CY CZ ras rNas
Max. Max. Min. Max. Max. Max. Min. Max.4) Max. (approx.) Max. Min. Max. Max. (approx.)

Boundary dimensions Basic load rating Fatigue Factor Allowable speed Bearing number
load min-1

dynamic static limit Grease Oil
mm kN kN Open type, Open type, Open type Shielded or sealed type 2)

rNS ZZ, LLB Z, LB LLH LLU (See drawings)
d D B rs min1）Min. Cr C0r Cu f0 Z, LB LH LU

0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦ef0・Fa

C0r

Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.

a

b

ro ro

f

φD2 

With snap ring

rNa

CY

ra

φdaφDaφDXφdφD1 φD 

B
r

rN

r

With snap ring groove

CZ

Shielded type
(ZZ)

Non-contact
sealed type

(LLB)

Contact
sealed type

(LLU)

Low torque
sealed type

(LLH)

Open type

B
r

r

 φD φd

1) Smallest allowable dimension for chamfer dimension r.    2) This bearing number is for double sealed and double shielded type bearings, 
but single sealed and single shielded type are also available.

3) Sealed and shielded bearings are also available.    4) This dimension applies to sealed and shielded bearings.  
5) Does not include bearings with snap rings.



B-28 B-29

65

70

75

80

85

 d  65〜 85mm

	 N	 NR	 82.9	 1.7	 1.3	 0.4	 89.4	 1.12	 69	 70	 81	 91	 2.5	 1.2	 0.6	 0.5	 0.128
	 N	 NR	 87.9	 2.1	 1.3	 0.4	 94.4	 1.12	 70	 71.5	 85	 96	 2.9	 1.2	 1	 0.5	 0.206
	—	 —	 —	 —	 —	 —	 —	 —	 69	 —	 96	 —	 —	 —	 0.6	 —	 0.307

	 N	 NR	 96.8	 2.87	 2.7	 0.6	 106.5	 2.46	 71.5	 74	 93.5	 108	 5	 2.5	 1	 0.5	 0.421
	 N	 NR	 115.21	 4.06	 3.1	 0.6	 129.7	 2.82	 73	 80.5	 112	 131.5	 6.5	 2.9	 1.5	 0.5	 0.99
	 N	 NR	 135.23	 4.9	 3.1	 0.6	 149.7	 2.82	 76	 86	 129	 152	 7.3	 2.9	 2	 0.5	 2.08
	—	 —	 —	 —	 —	 —	 —	 —	 76	 —	 149	 —	 —	 —	 2	 —	 3.3

	N	 NR	 87.9	 1.7	 1.3	 0.4	 94.4	 1.12	 74	 75.5	 86	 96	 2.5	 1.2	 0.6	 0.5	 0.137
	 N	 NR	 97.9	 2.5	 1.3	 0.4	 104.4	 1.12	 75	 77.5	 95	 106	 3.3	 1.2	 1	 0.5	 0.334
	 —	 —	 —	 —	 —	 —	 —	 —	 74	 —	 106	 —	 —	 —	 0.6	 —	 0.441
	 N	 NR	 106.81	 2.87	 2.7	 0.6	 116.6	 2.46	 76.5	 80.5	 103.5	 118	 5	 2.5	 1	 0.5	 0.604
	 N	 NR	 120.22	 4.06	 3.1	 0.6	 134.7	 2.82	 78	 85	 117	 136.5	 6.5	 2.9	 1.5	 0.5	 1.07
	 N	 NR	 145.24	 4.9	 3.1	 0.6	 159.7	 2.82	 81	 92.5	 139	 162	 7.3	 2.9	 2	 0.5	 2.52
	—	 —	 —	 —	 —	 —	 —	 —	 83	 —	 167	 —	 —	 —	 2.5	 —	 4.83

	N	 NR	 92.9	 1.7	 1.3	 0.4	 99.4	 1.12	 79	 80	 91	 101	 2.5	 1.2	 0.6	 0.5	 0.145
	 N	 NR	 102.6	 2.5	 1.3	 0.4	 110.7	 1.12	 80	 82.5	 100	 112	 3.3	 1.2	 1	 0.5	 0.353
	—	 —	 —	 —	 —	 —	 —	 —	 79	 —	 111	 —	 —	 —	 0.6	 —	 0.464

	 N	 NR	 111.81	 2.87	 2.7	 0.6	 121.6	 2.46	 81.5	 85.5	 108.5	 123	 5	 2.5	 1	 0.5	 0.649
	 N	 NR	 125.22	 4.06	 3.1	 0.6	 139.7	 2.82	 83	 90.5	 122	 141.5	 6.5	 2.9	 1.5	 0.5	 1.18
	 N	 NR	 155.22	 4.9	 3.1	 0.6	 169.7	 2.82	 86	 99	 149	 172	 7.3	 2.9	 2	 0.5	 3.02
	—	 —	 —	 —	 —	 —	 —	 —	 88	 —	 177	 —	 —	 —	 2.5	 —	 5.72

	N	 NR	 97.9	 1.7	 1.3	 0.4	 104.4	 1.12	 84	 85	 96	 106	 2.5	 1.2	 0.6	 0.5	 0.154
	 N	 NR	 107.6	 2.5	 1.3	 0.4	 115.7	 1.12	 85	 88	 105	 117	 3.3	 1.2	 1	 0.5	 0.373
	 —	 —	 —	 —	 —	 —	 —	 —	 84	 —	 121	 —	 —	 —	 0.6	 —	 0.597
	 N	 NR	 120.22	 2.87	 3.1	 0.6	 134.7	 2.82	 86.5	 91.5	 118.5	 136.5	 5.3	 2.9	 1	 0.5	 0.854
	 N	 NR	 135.23	 4.9	 3.1	 0.6	 149.7	 2.82	 89	 95.5	 131	 152	 7.3	 2.9	 2	 0.5	 1.4
	 N	 NR	 163.65	 5.69	 3.5	 0.6	 182.9	 3.1	 91	 105	 159	 185	 8.4	 3.1	 2	 0.5	 3.59
	—	 —	 —	 —	 —	 —	 —	 —	 93	 —	 187	 —	 —	 —	 2.5	 —	 6.76

	N	 NR	 107.6	 2.1	 1.3	 0.4	 115.7	 1.12	 90	 91	 105	 117	 2.9	 1.2	 1	 0.5	 0.27
	 N	 NR	 117.6	 3.3	 1.3	 0.4	 125.7	 1.12	 91.5	 94	 113.5	 127	 4.1	 1.2	 1	 0.5	 0.536
	—	 —	 —	 —	 —	 —	 —	 —	 89	 —	 126	 —	 —	 —	 0.6	 —	 0.626

	 N	 NR	 125.22	 2.87	 3.1	 0.6	 139.7	 2.82	 91.5	 97	 123.5	 141.5	 5.3	 2.9	 1	 0.5	 0.89
	 N	 NR	 145.24	 4.9	 3.1	 0.6	 159.7	 2.82	 94	 103	 141	 162	 7.3	 2.9	 2	 0.5	 1.79
	N	 NR	 173.66	 5.69	 3.5	 0.6	 192.9	 3.1	 98	 112	 167	 195	 8.4	 3.1	 2.5	 0.5	 4.23

	 85	 10	 0.6	 0.5	 12.8	 11.0	 0.730	 16.2	 7 400	 8 700	 4 100	 6813	 ZZ	 LLB	 LLU
	 90	 13	 1	 0.5	 19.3	 16.1	 1.07	 16.6	 7 000	 8 200	 4 000	 6913	 ZZ	 LLB	 LLU
	100	 11	 0.6	 —	 22.7	 18.7	 1.26	 16.5	 6 500	 7 700	 —	 16013	 —	 —	 —
	100	 18	 1.1	 0.5	 34.0	 25.2	 1.83	 15.8	 6 500	 7 700	 3 900	 6013	 ZZ	 LLB	 LLU
	120	 23	 1.5	 0.5	 63.5	 40.0	 3.15	 14.4	 5 500	 6 500	 3 600	 6213	 ZZ	 LLB	 LLU
	140	 33	 2.1	 0.5	 103	 60.0	 4.60	 13.2	 4 900	 5 800	 3 300	 6313	 ZZ	 LLB	 LLU
	160	 37	 2.1	 —	 123	 72.5	 5.35	 12.7	 4 400	 5 200	 —	 6413	 —	 —	 —

	 90	 10	 0.6	 0.5	 13.4	 11.9	 0.795	 16.1	 6 900	 8 100	 3 800	 6814	 ZZ	 LLB	 LLU
	100	 16	 1	 0.5	 26.3	 21.2	 1.45	 16.3	 6 500	 7 700	 3 700	 6914	 ZZ	 LLB	 LLU
	110	 13	 0.6	 —	 27.0	 22.6	 1.52	 16.5	 6 100	 7 100	 —	 16014	 —	 —	 —
	110	 20	 1.1	 0.5	 42.0	 31.0	 2.30	 15.6	 6 100	 7 100	 3 600	 6014	 ZZ	 LLB	 LLU
	125	 24	 1.5	 0.5	 69.0	 44.0	 3.45	 14.5	 5 100	 6 000	 3 400	 6214	 ZZ	 LLB	 LLU
	150	 35	 2.1	 0.5	 115	 68.0	 5.10	 13.2	 4 600	 5 400	 3 100	 6314	 ZZ	 LLB	 LLU
	180	 42	 3	 —	 142	 89.5	 6.25	 12.7	 4 100	 4 800	 —	 6414	 —	 —	 —

	 95	 10	 0.6	 0.5	 13.9	 12.9	 0.855	 16.0	 6 400	 7 600	 3 600	 6815	 ZZ	 LLB	 LLU
	105	 16	 1	 0.5	 27.0	 22.6	 1.52	 16.5	 6 100	 7 200	 3 500	 6915	 ZZ	 LLB	 LLU
	115	 13	 0.6	 —	 27.6	 24.0	 1.60	 16.6	 5 700	 6 700	 —	 16015	 —	 —	 —
	115	 20	 1.1	 0.5	 44.0	 33.5	 2.44	 15.8	 5 700	 6 700	 3 300	 6015	 ZZ	 LLB	 LLU
	130	 25	 1.5	 0.5	 73.5	 49.5	 3.80	 14.7	 4 800	 5 600	 3 200	 6215	 ZZ	 LLB	 LLU
	160	 37	 2.1	 0.5	 126	 77.0	 5.55	 13.2	 4 300	 5 000	 2 900	 6315	 ZZ	 LLB	 LLU
	190	 45	 3	 —	 152	 99.0	 6.70	 12.7	 3 800	 4 500	 —	 6415	 —	 —	 —

	100	 10	 0.6	 0.5	 14.0	 13.3	 0.885	 16.0	 6 000	 7 100	 3 400	 6816	 ZZ	 LLB	 LLU
	110	 16	 1	 0.5	 27.6	 24.0	 1.59	 16.6	 5 700	 6 700	 3 200	 6916	 ZZ	 LLB	 LLU
	125	 14	 0.6	 —	 28.1	 25.1	 1.64	 16.4	 5 300	 6 200	 —	 16016	 —	 —	 —
	125	 22	 1.1	 0.5	 53.0	 40.0	 2.91	 15.6	 5 300	 6 200	 3 100	 6016	 ZZ	 LLB	 LLU
	140	 26	 2	 0.5	 80.5	 53.0	 3.95	 14.6	 4 500	 5 300	 3 000	 6216	 ZZ	 LLB	 LLU
	170	 39	 2.1	 0.5	 136	 86.5	 6.05	 13.3	 4 000	 4 700	 2 700	 6316	 ZZ	 LLB	 LLU
	200	 48	 3	 —	 181	 125	 8.20	 12.3	 3 600	 4 200	 —	 6416	 —	 —	 —

	110	 13	 1	 0.5	 20.7	 19.0	 1.26	 16.2	 5 700	 6 700	 3 100	 6817	 ZZ	 LLB	 LLU
	120	 18	 1.1	 0.5	 35.5	 29.6	 1.99	 16.4	 5 400	 6 300	 3 000	 6917	 ZZ	 LLB	 LLU
	130	 14	 0.6	 —	 28.7	 26.2	 1.68	 16.4	 5 000	 5 900	 —	 16017	 —	 —	 —
	130	 22	 1.1	 0.5	 55.0	 43.0	 3.00	 15.8	 5 000	 5 900	 2 900	 6017	 ZZ	 LLB	 LLU
	150	 28	 2	 0.5	 92.0	 64.0	 4.60	 14.7	 4 200	 5 000	 2 800	 6217	 ZZ	 LLB	 LLU
	180	 41	 3	 0.5	 147	 97.0	 6.55	 13.3	 3 800	 4 500	 2 600	 6317	 ZZ	 LLB	 LLU

●Deep Groove Ball Bearings●Deep Groove Ball Bearings

Bearing Snap ring groove Snap ring Installation-related dimensions Mass 5)

number dimensions dimensions
mm mm mm kg

Groove / Snap ring 3)

(See drawings) D1 a b ro D2 f da Da DX CY CZ ras rNas
Max. Max. Min. Max. Max. Max. Min. Max.4) Max. (approx.) Max. Min. Max. Max. (approx.)

Shielded type
(ZZ)

Non-contact
sealed type

(LLB)

Contact
sealed type

(LLU)

B
r

r

φD φd

Open type

a

b

ro ro

f

φD2 

With snap ring

rNa

CY

ra

φdaφDaφDXφdφD1 φD 

B
r

rN

r

With snap ring groove

CZ

0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦ef0・Fa

C0r

Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.

Boundary dimensions Basic load rating Fatigue Factor Allowable speed Bearing number
load min-1

dynamic static limit Grease Oil
mm kN kN Open type, Open type, Open type Shielded 

rNS ZZ, LLB Z, LB LLU or sealed type 2)

d D B rs min1) Min. Cr C0r Cu f0 Z, LB LU (See drawings)

1) Smallest allowable dimension for chamfer dimension r.    2) This bearing number is for double sealed and double shielded type bearings, 
but single sealed and single shielded type are also available.

3) Sealed and shielded bearings are also available.    4) This dimension applies to sealed and shielded bearings.  
5) Does not include bearings with snap rings.



B-30 B-31

 d  90〜 120mm

90

95

100

105

110

120

	 N	 NR	 112.6	 2.1	 1.3	 0.4	 120.7	 1.12	 95	 96	 110	 122	 2.9	 1.2	 1	 0.5	 0.285
	 N	 NR	 122.6	 3.3	 1.3	 0.4	 130.7	 1.12	 96.5	 99	 118.5	 132	 4.1	 1.2	 1	 0.5	 0.554
	—	 —	 —	 —	 —	 —	 —	 —	 95	 —	 135	 —	 —	 —	 1	 —	 0.848

	 N	 NR	 135.23	 3.71	 3.1	 0.6	 149.7	 2.82	 98	 102	 132	 152	 6.1	 2.9	 1.5	 0.5	 1.02
	 N	 NR	 155.22	 4.9	 3.1	 0.6	 169.7	 2.82	 99	 109	 151	 172	 7.3	 2.9	 2	 0.5	 2.15
	N	 NR	 183.64	 5.69	 3.5	 0.6	 202.9	 3.1	 103	 118	 177	 205	 8.4	 3.1	 2.5	 0.5	 4.91

	N	 NR	 117.6	 2.1	 1.3	 0.4	 125.7	 1.12	 100	 101	 115	 127	 2.9	 1.2	 1	 0.5	 0.3
	 N	 NR	 127.6	 3.3	 1.3	 0.4	 135.7	 1.12	 101.5	 104	 123.5	 137	 4.1	 1.2	 1	 0.5	 0.579
	—	 —	 —	 —	 —	 —	 —	 —	 100	 —	 140	 —	 —	 —	 1	 —	 0.885

	 N	 NR	 140.23	 3.71	 3.1	 0.6	 154.7	 2.82	 103	 109	 137	 157	 6.1	 2.9	 1.5	 0.5	 1.08
	 N	 NR	 163.65	 5.69	 3.5	 0.6	 182.9	 3.1	 106	 116	 159	 185	 8.4	 3.1	 2	 0.5	 2.62
	N	 NR	 193.65	 5.69	 3.5	 0.6	 212.9	 3.1	 108	 125	 187	 215	 8.4	 3.1	 2.5	 0.5	 5.67

	N	 NR	 122.6	 2.1	 1.3	 0.4	 130.7	 1.12	 105	 106	 120	 132	 2.9	 1.2	 1	 0.5	 0.313
	 N	 NR	 137.6	 3.3	 1.9	 0.6	 145.7	 1.7	 106.5	 110	 133.5	 147	 4.7	 1.7	 1	 0.5	 0.785
	—	 —	 —	 —	 —	 —	 —	 —	 105	 —	 145	 —	 —	 —	 1	 —	 0.91

	 N	 NR	 145.24	 3.71	 3.1	 0.6	 159.7	 2.82	 108	 110	 142	 162	 6.1	 2.9	 1.5	 0.5	 1.15
	 N	 NR	 173.66	 5.69	 3.5	 0.6	 192.9	 3.1	 111	 122	 169	 195	 8.4	 3.1	 2	 0.5	 3.14
	N	 NR	 208.6	 5.69	 3.5	 1	 227.8	 3.1	 113	 133	 202	 230	 8.4	 3.1	 2.5	 0.5	 7

	N	 NR	 127.6	 2.1	 1.3	 0.4	 135.7	 1.12	 110	 111	 125	 137	 2.9	 1.2	 1	 0.5	 0.33
	 N	 NR	 142.6	 3.3	 1.9	 0.6	 150.7	 1.7	 111.5	 115	 138.5	 152	 4.7	 1.7	 1	 0.5	 0.816
	—	 —	 —	 —	 —	 —	 —	 —	 110	 —	 155	 —	 —	 —	 1	 —	 1.2

	 N	 NR	 155.22	 3.71	 3.1	 0.6	 169.7	 2.82	 114	 119	 151	 172	 6.1	 2.9	 2	 0.5	 1.59
	 N	 NR	 183.64	 5.69	 3.5	 0.6	 202.9	 3.1	 116	 125	 179	 205	 8.4	 3.1	 2	 0.5	 3.7
	N	 NR	 217.0	 6.5	 4.5	 1	 237	 3.5	 118	 134	 212	 239	 9.6	 3.5	 2.5	 0.5	 8.05

	N	 NR	 137.6	 2.5	 1.9	 0.6	 145.7	 1.7	 115	 118	 135	 147	 3.9	 1.7	 1	 0.5	 0.515
	 N	 NR	 147.6	 3.3	 1.9	 0.6	 155.7	 1.7	 116.5	 120	 143.5	 157	 4.7	 1.7	 1	 0.5	 0.849
	—	 —	 —	 —	 —	 —	 —	 —	 115	 —	 165	 —	 —	 —	 1	 —	 1.46

	 N	 NR	 163.65	 3.71	 3.5	 0.6	 182.9	 3.1	 119	 126	 161	 185	 6.4	 3.1	 2	 0.5	 1.96
	 N	 NR	 193.65	 5.69	 3.5	 0.6	 212.9	 3.1	 121	 132	 189	 215	 8.4	 3.1	 2	 0.5	 4.36
	N	 NR	 232.0	 6.5	 4.5	 1	 252	 3.5	 123	 149	 227	 254	 9.6	 3.5	 2.5	 0.5	 9.54

	N	 NR	 147.6	 2.5	 1.9	 0.6	 155.7	 1.7	 125	 128	 145	 157	 3.9	 1.7	 1	 0.5	 0.555
	 N	 NR	 161.8	 3.7	 1.9	 0.6	 171.5	 1.7	 126.5	 132	 158.5	 173	 5.1	 1.7	 1	 0.5	 1.15
	—	 —	 —	 —	 —	 —	 —	 —	 125	 —	 175	 —	 —	 —	 1	 —	 1.56
	N	 NR	 173.66	 3.71	 3.5	 0.6	 192.9	 3.1	 129	 136	 171	 195	 6.4	 3.1	 2	 0.5	 2.07

	115	 13	 1	 0.5	 21.1	 19.7	 1.30	 16.1	 5 400	 6 300	 3 000	 6818	 ZZ	 LLB	 LLU
	125	 18	 1.1	 0.5	 36.5	 31.5	 2.05	 16.5	 5 100	 6 000	 2 900	 6918	 ZZ	 LLB	 LLU
	140	 16	 1	 —	 37.0	 33.5	 2.07	 16.5	 4 700	 5 600	 —	 16018	 —	 —	 —
	140	 24	 1.5	 0.5	 64.5	 49.5	 3.45	 15.6	 4 700	 5 600	 2 800	 6018	 ZZ	 LLB	 LLU
	160	 30	 2	 0.5	 106	 71.5	 5.00	 14.5	 4 000	 4 700	 2 600	 6218	 ZZ	 LLB	 LLU
	190	 43	 3	 0.5	 158	 107	 7.10	 13.3	 3 600	 4 200	 2 400	 6318	 ZZ	 LLB	 LLU

	120	 13	 1	 0.5	 21.4	 20.5	 1.31	 16.1	 5 000	 5 900	 2 800	 6819	 ZZ	 LLB	 LLU
	130	 18	 1.1	 0.5	 37.5	 33.5	 2.10	 16.6	 4 800	 5 700	 2 800	 6919	 ZZ	 LLB	 LLU
	145	 16	 1	 —	 38.0	 35.0	 2.13	 16.5	 4 500	 5 300	 —	 16019	 —	 —	 —
	145	 24	 1.5	 0.5	 67.0	 54.0	 3.55	 15.8	 4 500	 5 300	 2 600	 6019	 ZZ	 LLB	 LLU
	170	 32	 2.1	 0.5	 121	 82.0	 5.55	 14.4	 3 700	 4 400	 2 500	 6219	 ZZ	 LLB	 LLU
	200	 45	 3	 0.5	 169	 119	 7.65	 13.3	 3 300	 3 900	 2 300	 6319	 ZZ	 LLB	 LLU

	125	 13	 1	 0.5	 21.7	 21.2	 1.33	 16.0	 4 800	 5 600	 2 700	 6820	 ZZ	 LLB	 LLU
	140	 20	 1.1	 0.5	 45.5	 39.5	 2.44	 16.4	 4 500	 5 300	 2 600	 6920	 ZZ	 LLB	 LLU
	150	 16	 1	 —	 39.0	 36.5	 2.18	 16.4	 4 200	 5 000	 —	 16020	 —	 —	 —
	150	 24	 1.5	 0.5	 66.5	 54.0	 3.50	 15.9	 4 200	 5 000	 2 600	 6020	 ZZ	 LLB	 LLU
	180	 34	 2.1	 0.5	 135	 93.0	 6.15	 14.4	 3 500	 4 200	 2 300	 6220	 ZZ	 LLB	 LLU
	215	 47	 3	 —	 192	 141	 8.75	 13.2	 3 200	 3 700	 2 200	 6320	 ZZ	 LLB	 LLU

	130	 13	 1	 0.5	 22.0	 22.0	 1.35	 15.9	 4 600	 5 400	 2 500	 6821	 ZZ	 —	 LLU
	145	 20	 1.1	 0.5	 47.0	 42.0	 2.52	 16.5	 4 300	 5 100	 2 500	 6921	 ZZ	 LLB	 LLU
	160	 18	 1	 —	 57.5	 50.5	 3.00	 16.3	 4 000	 4 700	 —	 16021	 —	 —	 —
	160	 26	 2	 0.5	 80.5	 65.5	 4.15	 15.8	 4 000	 4 700	 2 400	 6021	 ZZ	 LLB	 LLU
	190	 36	 2.1	 0.5	 147	 105	 6.75	 14.4	 3 400	 4 000	 2 300	 6221	 ZZ	 LLB	 LLU
	225	 49	 3	 —	 204	 153	 9.35	 13.2	 3 000	 3 600	 2 100	 6321	 ZZ	 —	 LLU

	140	 16	 1	 0.5	 27.5	 28.2	 1.68	 16.0	 4 300	 5 100	 2 400	 6822	 ZZ	 LLB	 LLU
	150	 20	 1.1	 0.5	 48.5	 44.5	 2.60	 16.6	 4 100	 4 800	 2 400	 6922	 ZZ	 LLB	 LLU
	170	 19	 1	 —	 63.5	 56.5	 3.25	 16.3	 3 800	 4 500	 —	 16022	 —	 —	 —
	170	 28	 2	 0.5	 91.0	 73.0	 4.55	 15.6	 3 800	 4 500	 2 300	 6022	 ZZ	 LLB	 LLU
	200	 38	 2.1	 0.5	 160	 117	 7.35	 14.3	 3 200	 3 800	 2 200	 6222	 ZZ	 LLB	 LLU
	240	 50	 3	 —	 227	 179	 10.5	 13.1	 2 900	 3 400	 1 900	 6322	 ZZ	 LLB	 LLU

	150	 16	 1	 0.5	 32.0	 33.0	 1.89	 16.0	 4 000	 4 700	 2 200	 6824	 ZZ	 LLB	 LLU
	165	 22	 1.1	 0.5	 59.0	 54.0	 3.05	 16.5	 3 800	 4 400	 2 100	 6924	 ZZ	 —	 LLU
	180	 19	 1	 —	 70.0	 63.5	 3.50	 16.4	 3 500	 4 100	 —	 16024	 —	 —	 —
	180	 28	 2	 0.5	 94.0	 79.5	 4.65	 15.9	 3 500	 4 100	 2 100	 6024	 ZZ	 LLB	 LLU

●Deep Groove Ball Bearings●Deep Groove Ball Bearings

Bearing Snap ring groove Snap ring Installation-related dimensions Mass 5)

number dimensions dimensions
mm mm mm kg

Groove / Snap ring 3)

(See drawings) D1 a b ro D2 f da Da DX CY CZ ras rNas
Max. Max. Min. Max. Max. Max. Min. Max.4) Max. (approx.) Max. Min. Max. Max. (approx.)

Shielded type
(ZZ)

Non-contact
sealed type

(LLB)

Contact
sealed type

(LLU)

B
r

r

φD φd

Open type

a

b

ro ro

f

φD2 

With snap ring

rNa

CY

ra

φdaφDaφDXφdφD1 φD 

B
r

rN

r

With snap ring groove

CZ

0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦ef0・Fa

C0r

Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.

Boundary dimensions Basic load rating Fatigue Factor Allowable speed Bearing number
load min-1

dynamic static limit Grease Oil
mm kN kN Open type, Open type, Open type Shielded

rNS ZZ, LLB Z, LB LLU or sealed type 2)

d D B rs min1) Min. Cr C0r Cu f0 Z, LB LU (See drawings)

1) Smallest allowable dimension for chamfer dimension r.    2) This bearing number is for double sealed and double shielded type bearings, 
but single sealed and single shielded type are also available.

3) Sealed and shielded bearings are also available.    4) This dimension applies to sealed and shielded bearings.  
5) Does not include bearings with snap rings.



B-32 B-33

 d  120〜 170mm

120

130

140

150

160

170

	N	 NR	 217.0	 6.5	 4.5	 1	 227.8	 3.1	 131	 143	 204	 230	 9.2	 3.1	 2	 0.5	 5.15
	—	 —	 —	 —	 —	 —	 —	 —	 133	 162	 247	 —	 —	 —	 2.5	 —	 12.4

	N	 NR	 161.8	 3.3	 1.9	 0.6	 171.5	 1.7	 136.5	 139.5	 158.5	 173	 4.7	 1.7	 1	 0.5	 0.8
	N	 NR	 176.8	 3.7	 1.9	 0.6	 186.5	 1.7	 138	 144	 172	 188	 5.1	 1.7	 1.5	 0.5	 1.52
	—	 —	 —			   —	 —	 —	 136.5	 —	 193.5	 —	 —	 —	 1	 —	 2.31
	N	 NR	 193.65	 5.69	 3.5	 0.6	 212.9	 3.1	 139	 148	 191	 215	 8.4	 3.1	 2	 0.5	 3.16
	N	 NR	 222.0	 6.5	 4.5	 1	 242	 3.5	 143	 158	 217	 244	 9.6	 3.5	 2.5	 0.5	 5.82
	—	 —	 —	 —	 —	 —	 —	 —	 146	 —	 264	 —	 —	 —	 3	 —	 15.3

	N	 NR	 171.8	 3.3	 1.9	 0.6	 181.5	 1.7	 146.5	 150	 168.5	 183	 4.7	 1.7	 1	 0.5	 0.85
	N	 NR	 186.8	 3.7	 1.9	 0.6	 196.5	 1.7	 148	 154	 182	 198	 5.1	 1.7	 1.5	 0.5	 1.62
	—	 —	 —	 —	 —	 —	 —	 —	 146.5	 —	 203.5	 —	 —	 —	 1	 —	 2.45
	—	 —	 —	 —	 —	 —	 —	 —	 149	 158	 201	 —	 —	 —	 2	 —	 3.35
	N	 NR	 242.0	 6.5	 4.5	 1	 262	 3.5	 153	 173	 237	 264	 9.6	 3.5	 2.5	 0.5	 7.57
	—	 —	 —	 —	 —	 —	 —	 —	 156	 —	 284	 —	 —	 —	 3	 —	 18.5

	N	 NR	 186.8	 3.3	 1.9	 0.6	 196.5	 1.7	 156.5	 161	 183.5	 198	 4.7	 1.7	 1	 0.5	 1.16
	—	 —	 —	 —	 —	 —	 —	 —	 159	 167	 201	 —	 —	 —	 2	 —	 2.47
	—	 —	 —	 —	 —	 —	 —	 —	 156.5	 —	 218.5	 —	 —	 —	 1	 —	 3.07
	—	 —	 —	 —	 —	 —	 —	 —	 161	 169	 214	 —	 —	 —	 2	 —	 4.08
	—	 —	 —	 —	 —	 —	 —	 —	 163	 188	 257	 —	 —	 —	 2.5	 —	 9.41
	—	 —	 —	 —	 —	 —	 —	 —	 166	 —	 304	 —	 —	 —	 3	 —	 22

	N	 NR	 196.8	 3.3	 1.9	 0.6	 206.5	 1.7	 166.5	 171	 193.5	 208	 4.7	 1.7	 1	 0.5	 1.23
	—	 —	 —	 —	 —	 —	 —	 —	 169	 178	 211	 —	 —	 —	 2	 —	 2.61
	—	 —	 —	 —	 —	 —	 —	 —	 168	 —	 232	 —	 —	 —	 1.5	 —	 3.64
	—	 —	 —	 —	 —	 —	 —	 —	 171	 183	 229	 —	 —	 —	 2	 —	 5.05
	—	 —	 —	 —	 —	 —	 —	 —	 173	 —	 277	 —	 —	 —	 2.5	 —	 11.7
	—	 —	 —	 —	 —	 —	 —	 —	 176	 —	 324	 —	 —	 —	 3	 —	 26

	—	 —	 —	 —	 —	 —	 —	 —	 176.5	 182	 208.5	 —	 —	 —	 1	 —	 1.63
	—	 —	 —	 —	 —	 —	 —	 —	 179	 188	 221	 —	 —	 —	 2	 —	 2.74
	—	 —	 —	 —	 —	 —	 —	 —	 178	 —	 252	 —	 —	 —	 1.5	 —	 4.93
	—	 —	 —	 —	 —	 —	 —	 —	 181	 196	 249	 —	 —	 —	 2	 —	 6.76
	—	 —	 —	 —	 —	 —	 —	 —	 186	 —	 294	 —	 —	 —	 3	 —	 14.5
	—	 —	 —	 —	 —	 —	 —	 —	 186	 —	 344	 —	 —	 —	 3	 —	 30.7

	 215	 40	 2.1	 —	 172	 131	 7.95	 14.4	 2 900	 3 400	 2 000	 6224	 ZZ	 LLU
	 260	 55	 3	 —	 229	 185	 10.5	 13.5	 2 600	 3 100	 1 700	 6324	 ZZ	 LLU

	 165	 18	 1.1	 0.5	 41.0	 41.0	 2.25	 16.1	 3 700	 4 300	 2 000	 6826	 ZZ	 LLU
	 180	 24	 1.5	 0.5	 72.0	 67.5	 3.65	 16.5	 3 500	 4 100	 1 900	 6926	 ZZ	 LLU
	 200	 22	 1.1	 —	 88.5	 79.5	 4.25	 16.2	 3 200	 3 800	 —	 16026	 —	 —
	 200	 33	 2	 0.5	 118	 101	 5.70	 15.8	 3 200	 3 800	 1 900	 6026	 ZZ	 LLU
	 230	 40	 3	 —	 185	 146	 8.55	 14.5	 2 700	 3 100	 1 800	 6226	 ZZ	 LLU
	 280	 58	 4	 —	 254	 214	 11.7	 13.6	 2 400	 2 800	 —	 6326	 —	 —

	 175	 18	 1.1	 0.5	 42.5	 44.5	 2.35	 16.0	 3 400	 4 000	 1 900	 6828	 ZZ	 LLU
	 190	 24	 1.5	 0.5	 74.0	 71.5	 3.70	 16.6	 3 200	 3 800	 1 800	 6928	 ZZ	 LLU
	 210	 22	 1.1	 —	 91.0	 85.0	 4.35	 16.4	 3 000	 3 500	 —	 16028	 —	 —
	 210	 33	 2	 —	 122	 109	 5.85	 15.9	 3 000	 3 500	 1 800	 6028	 ZZ	 LLU
	 250	 42	 3	 —	 184	 150	 8.40	 14.8	 2 500	 2 900	 1 600	 6228	 ZZ	 LLU
	 300	 62	 4	 —	 280	 246	 13.0	 13.6	 2 200	 2 600	 —	 6328	 —	 —

	 190	 20	 1.1	 0.5	 53.0	 55.0	 2.80	 16.1	 3 100	 3 700	 1 700	 6830	 ZZ	 LLU
	 210	 28	 2	 —	 94.0	 90.5	 4.55	 16.5	 3 000	 3 500	 1 700	 6930	 ZZ	 LLU
	 225	 24	 1.1	 —	 107	 101	 5.00	 16.4	 2 800	 3 200	 —	 16030	 —	 —
	 225	 35	 2.1	 —	 139	 126	 6.55	 15.9	 2 800	 3 200	 1 700	 6030	 ZZ	 LLU
	 270	 45	 3	 —	 195	 168	 9.05	 15.1	 2 300	 2 700	 1 500	 6230	 ZZ	 LLU
	 320	 65	 4	 —	 305	 284	 14.5	 13.9	 2 100	 2 400	 —	 6330	 —	 —

	 200	 20	 1.1	 0.5	 53.5	 57.0	 2.82	 16.1	 2 900	 3 400	 1 600	 6832	 ZZ	 LLU
	 220	 28	 2	 —	 96.5	 96.0	 4.65	 16.6	 2 800	 3 300	 —	 6932	 ZZ	 LLU
	 240	 25	 1.5	 —	 109	 108	 5.10	 16.5	 2 600	 3 000	 —	 16032	 —	 —
	 240	 38	 2.1	 —	 158	 144	 7.30	 15.9	 2 600	 3 000	 1 600	 6032	 ZZ	 LLU
	 290	 48	 3	 —	 205	 186	 9.45	 15.4	 2 100	 2 500	 —	 6232	 —	 —
	 340	 68	 4	 —	 310	 286	 14.2	 13.9	 1 900	 2 300	 —	 6332	 —	 —

	 215	 22	 1.1	 —	 66.5	 70.5	 3.35	 16.1	 2 700	 3 200	 —	 6834	 ZZ	 —
	 230	 28	 2	 —	 95.0	 95.5	 4.50	 16.5	 2 600	 3 100	 —	 6934	 ZZ	 —
	 260	 28	 1.5	 —	 131	 128	 5.90	 16.4	 2 400	 2 800	 —	 16034	 —	 —
	 260	 42	 2.1	 —	 187	 172	 8.55	 15.8	 2 400	 2 800	 —	 6034	 ZZ	 —
	 310	 52	 4	 —	 235	 223	 11.1	 15.3	 2 000	 2 400	 —	 6234	 —	 —
	 360	 72	 4	 —	 360	 355	 17.0	 13.6	 1 800	 2 100	 —	 6334	 —	 —

●Deep Groove Ball Bearings●Deep Groove Ball Bearings

Bearing Snap ring groove Snap ring Installation-related dimensions Mass 5)

number dimensions dimensions
mm mm mm kg

Groove / Snap ring 3)

(See drawings) D1 a b ro D2 f da Da DX CY CZ ras rNas
Max. Max. Min. Max. Max. Max. Min. Max.4) Max. (approx.) Max. Min. Max. Max. (approx.)

Shielded
type
(ZZ)

Contact
sealed type

(LLU)

B
r

r

φD φd

Open type

a

b

ro ro

f

φD2 

With snap ring

rNa

CY

ra

φdaφDaφDXφdφD1 φD 

B
r

rN

r

With snap ring groove

CZ

0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦ef0・Fa

C0r

Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.

Boundary dimensions Basic load rating Fatigue Factor Allowable speed Bearing number
load min-1

dynamic static limit Grease Oil
mm kN kN Open Open Open Shielded 

rNS type, type, LLU type or sealed type 2)

d D B rs min1) Min. Cr C0r Cu f0 ZZ, Z Z LU (See drawings)

1) Smallest allowable dimension for chamfer dimension r.    2) This bearing number is for double sealed and double shielded type bearings, 
but single sealed and single shielded type are also available.

3) Sealed and shielded bearings are also available.    4) This dimension applies to sealed and shielded bearings.  
5) Does not include bearings with snap rings.



Installation-related Mass
dimensions

mm kg
da Da ras

Min. Max. Max. (approx.)

Boundary dimensions Basic load rating Fatigue Factor Allowable speed Bearing 
load number

dynamic static limit
mm kN kN min-1

Grease Oil
d D B rs min1) Cr C0r Cu f0 lubrication lubrication Open type

B-34 B-35

	186.5	 218.5	 1	 2.03
	189	 241	 2	 4.76
	189	 271	 2	 6.49
	191	 269	 2	 8.8
	196	 304	 3	 15.1
	196	 364	 3	 35.6

	198	 232	 1.5	 2.62
	199	 251	 2	 4.98
	199	 281	 2	 6.77
	201	 279	 2	 9.18
	206	 324	 3	 18.2
	210	 380	 4	 41

	208	 242	 1.5	 2.73
	211	 269	 2	 7.1
	209	 301	 2	 8.68
	211	 299	 2	 11.9
	216	 344	 3	 21.6
	220	 400	 4	 46.3

	228	 262	 1.5	 3
	231	 289	 2	 7.69
	231	 329	 2	 11.3
	233	 327	 2.5	 15.7
	236	 384	 3	 30.2
	240	 440	 4	 60.8

	249	 291	 2	 4.6
	251	 309	 2	 8.28
	251	 349	 2	 12.1
	253	 347	 2.5	 16.8

	269	 311	 2	 5
	271	 349	 2	 13.9
	273	 387	 2.5	 18.5
	276	 384	 3	 25

 d  180〜 260mm

180

190

200

220

240

260

	 225	 22	 1.1	 67.0	 73.0	 3.40	 16.1	 2 600	 3 000	 6836
	 250	 33	 2	 122	 119	 5.45	 16.5	 2 400	 2 900	 6936
	 280	 31	 2	 129	 134	 5.85	 16.5	 2 300	 2 700	 16036
	 280	 46	 2.1	 210	 199	 9.70	 15.6	 2 300	 2 700	 6036
	 320	 52	 4	 252	 241	 11.9	 15.1	 1 900	 2 200	 6236
	 380	 75	 4	 390	 405	 19.0	 13.9	 1 700	 2 000	 6336

	 240	 24	 1.5	 81.0	 88.0	 4.00	 16.1	 2 400	 2 900	 6838
	 260	 33	 2	 125	 127	 5.65	 16.6	 2 300	 2 700	 6938
	 290	 31	 2	 149	 156	 6.70	 16.6	 2 100	 2 500	 16038
	 290	 46	 2.1	 218	 215	 10.1	 15.8	 2 100	 2 500	 6038
	 340	 55	 4	 282	 281	 13.5	 15.0	 1 800	 2 100	 6238
	 400	 78	 5	 395	 415	 18.9	 14.1	 1 600	 1 900	 6338

	 250	 24	 1.5	 82.0	 91.5	 4.05	 16.1	 2 300	 2 700	 6840
	 280	 38	 2.1	 174	 168	 7.45	 16.2	 2 200	 2 600	 6940
	 310	 34	 2	 157	 160	 6.65	 16.6	 2 000	 2 400	 16040
	 310	 51	 2.1	 241	 243	 11.2	 15.6	 2 000	 2 400	 6040
	 360	 58	 4	 298	 310	 14.4	 15.2	 1 700	 2 000	 6240
	 420	 80	 5	 455	 500	 22.3	 13.8	 1 500	 1 800	 6340

	 270	 24	 1.5	 84.5	 98.0	 4.15	 16.0	 2 100	 2 400	 6844
	 300	 38	 2.1	 178	 180	 7.55	 16.4	 2 000	 2 300	 6944
	 340	 37	 2.1	 200	 216	 8.65	 16.5	 1 800	 2 200	 16044
	 340	 56	 3	 267	 289	 12.5	 15.8	 1 800	 2 200	 6044
	 400	 65	 4	 330	 365	 15.8	 15.3	 1 500	 1 800	 6244
	 460	 88	 5	 455	 520	 22.0	 14.3	 1 400	 1 600	 6344

	 300	 28	 2	 94.0	 112	 4.55	 15.9	 1 900	 2 200	 6848
	 320	 38	 2.1	 188	 203	 8.05	 16.5	 1 800	 2 100	 6948
	 360	 37	 2.1	 197	 217	 8.30	 16.5	 1 700	 2 000	 16048
	 360	 56	 3	 276	 310	 12.8	 16.0	 1 700	 2 000	 6048

	 320	 28	 2	 96.5	 120	 4.65	 15.8	 1 700	 2 000	 6852
	 360	 46	 2.1	 245	 280	 10.9	 16.3	 1 600	 1 900	 6952
	 400	 44	 3	 252	 299	 11.1	 16.5	 1 500	 1 800	 16052
	 400	 65	 4	 325	 375	 15.1	 15.8	 1 500	 1 800	 6052

●Deep Groove Ball Bearings●Deep Groove Ball Bearings

1) Smallest allowable dimension for chamfer dimension r.
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Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.
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Installation-related Mass
dimensions

mm kg
da Da ras

Min. Max. Max. (approx.)

Boundary dimensions Basic load rating Fatigue Factor Allowable speed Bearing 
load number

dynamic static limit
mm kN kN min-1

Grease Oil
d D B rs min1) Cr C0r Cu f0 lubrication lubrication Open type

B-36 B-37

 d  280〜 440mm

440

280

300

320

340

360

380

400

420

	289	 341	 2	 7.4
	291	 369	 2	 14.8
	293	 407	 2.5	 23
	296	 404	 3	 31

	311	 369	 2	 10.5
	313	 407	 2.5	 23.5
	316	 444	 3	 32.5
	316	 444	 3	 43.8

	331	 389	 2	 10.9
	333	 427	 2.5	 24.8
	336	 464	 3	 34.2
	336	 464	 3	 46.1

	351	 409	 2	 11.5
	353	 447	 2.5	 26.2
	356	 504	 3	 47.1
	360	 500	 4	 61.8

	371	 429	 2	 12.3
	373	 467	 2.5	 27.5
	376	 524	 3	 49.3
	380	 520	 4	 64.7

	391	 469	 2	 19.7
	396	 504	 3	 39.8
	400	 540	 4	 67.5

	411	 489	 2	 20.6
	416	 524	 3	 41.6
	420	 580	 4	 87.6

	431	 509	 2	 21.6
	436	 544	 3	 43.4
	440	 600	 4	 91.1

	451	 529	 2	 22.5
	456	 584	 3	 60

	 350	 33	 2	 151	 177	 6.65	 16.1	 1 600	 1 900	 6856
	 380	 46	 2.1	 252	 299	 11.1	 16.5	 1 500	 1 800	 6956
	 420	 44	 3	 257	 315	 11.3	 16.5	 1 400	 1 600	 16056
	 420	 65	 4	 360	 420	 16.9	 15.5	 1 400	 1 600	 6056

	 380	 38	 2.1	 179	 210	 7.60	 16.1	 1 500	 1 700	 6860
	 420	 56	 3	 305	 375	 13.7	 16.2	 1 400	 1 600	 6960
	 460	 50	 4	 325	 410	 14.5	 16.3	 1 300	 1 500	 16060
	 460	 74	 4	 395	 480	 18.4	 15.6	 1 300	 1 500	 6060

	 400	 38	 2.1	 186	 228	 7.95	 16.1	 1 400	 1 600	 6864
	 440	 56	 3	 315	 405	 14.1	 16.4	 1 300	 1 500	 6964
	 480	 50	 4	 335	 440	 14.9	 16.4	 1 200	 1 400	 16064
	 480	 74	 4	 410	 530	 19.3	 15.7	 1 200	 1 400	 6064

	 420	 38	 2.1	 189	 236	 8.05	 16.0	 1 300	 1 500	 6868
	 460	 56	 3	 325	 430	 14.4	 16.5	 1 200	 1 400	 6968
	 520	 57	 4	 380	 515	 17.0	 16.3	 1 100	 1 300	 16068
	 520	 82	 5	 465	 610	 21.9	 15.6	 1 100	 1 300	 6068

	 440	 38	 2.1	 207	 258	 8.55	 16.0	 1 200	 1 400	 6872
	 480	 56	 3	 330	 455	 14.8	 16.5	 1 100	 1 300	 6972
	 540	 57	 4	 390	 550	 17.6	 16.4	 1 100	 1 200	 16072
	 540	 82	 5	 485	 670	 23.0	 15.7	 1 100	 1 200	 6072

	 480	 46	 2.1	 256	 340	 10.8	 16.1	 1 100	 1 300	 6876
	 520	 65	 4	 360	 510	 15.9	 16.6	 1 100	 1 200	 6976
	 560	 82	 5	 505	 725	 24.1	 15.9	 990	 1 200	 6076

	 500	 46	 2.1	 251	 340	 10.6	 16.0	 1 100	 1 200	 6880
	 540	 65	 4	 370	 535	 16.4	 16.5	 990	 1 200	 6980
	 600	 90	 5	 565	 825	 26.9	 15.7	 930	 1 100	 6080

	 520	 46	 2.1	 288	 405	 12.4	 16.1	 1 000	 1 200	 6884
	 560	 65	 4	 380	 560	 16.8	 16.4	 940	 1 100	 6984
	 620	 90	 5	 590	 895	 28.3	 15.8	 880	 1 000	 6084

	 540	 46	 2.1	 292	 420	 12.6	 16.0	 950	 1 100	 6888
	 600	 74	 4	 405	 615	 18.0	 16.4	 890	 1 000	 6988

●Deep Groove Ball Bearings●Deep Groove Ball Bearings

1) Smallest allowable dimension for chamfer dimension r.
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Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.



Installation-related Mass
dimensions

mm kg
da Da ras

Min. Max. Max. (approx.)

Boundary dimensions Basic load rating Fatigue Factor Allowable speed Bearing 
load number

dynamic static limit
mm kN kN min-1

Grease Oil
d D B rs min1) Cr C0r Cu f0 lubrication lubrication Open type

B-38 B-39

 d  460〜 600mm

530

560

600

460

480

500

	473	 567	 2.5	 34.8
	476	 604	 3	 62.2

	493	 587	 2.5	 36.2
	500	 630	 4	 73

	513	 607	 2.5	 37.5
	520	 650	 4	 75.5

	543	 637	 2.5	 39.5

	573	 667	 2.5	 41.5

	613	 717	 2.5	 51.7

	 580	 56	 3	 350	 515	 15.1	 16.2	 900	 1 100	 6892
	 620	 74	 4	 415	 645	 18.5	 16.4	 850	 1 000	 6992

	 600	 56	 3	 355	 540	 15.4	 16.1	 860	 1 000	 6896
	 650	 78	 5	 480	 770	 21.5	 16.5	 810	 950	 6996

	 620	 56	 3	 360	 560	 15.7	 16.1	 820	 970	 68/500
	 670	 78	 5	 490	 805	 22.2	 16.5	 770	 910	 69/500

	 650	 56	 3	 365	 580	 15.9	 16.0	 770	 900	 68/530

	 680	 56	 3	 370	 600	 16.1	 16.0	 710	 840	 68/560

	 730	 60	 3	 415	 705	 18.2	 16.0	 660	 780	 68/600

●Deep Groove Ball Bearings●Deep Groove Ball Bearings

1) Smallest allowable dimension for chamfer dimension r.
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Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.



B-40 B-41

10

12

15

17

20

25

30

35

40

45

50

 d  10 〜 50mm

	 26	 8	 0.3	 5.05	 1.96	 0.138	 1.65	 12.4	 29 000	 34 000	 25 000 	21 000	 EC-6000	 ZZ	 LLB	 LLH	 LLU
	 30	 9	 0.6	 5.65	 2.39	 0.182	 2.39	 13.2	 25 000	 30 000	 21 000 	18 000	 EC-6200	 ZZ	 LLB	 LLH	 LLU
	 35	 11	 0.6	 9.10	 3.50	 0.273	 3.45	 11.4	 23 000	 27 000	 20 000 	16 000	 EC-6300	 ZZ	 LLB	 LLH	 LLU

	 28	 8	 0.3	 5.65	 2.39	 0.182	 1.78	 13.2	 26 000	 30 000	 21 000 	18 000	 EC-6001JRX	 ZZ	 LLB	 LLH	 LLU
	 32	 10	 0.6	 6.75	 2.75	 0.214	 2.29	 12.7	 22 000	 26 000	 20 000 	16 000	 EC-6201	 ZZ	 LLB	 LLH	 LLU
	 37	 12	 1	 10.8	 4.20	 0.325	 3.65	 11.1	 20 000	 24 000	 19 000 	15 000	 EC-6301	 ZZ	 LLB	 LLH	 LLU

	 32	 9	 0.3	 6.20	 2.83	 0.199	 2.83	 13.9	 22 000	 26 000	 18 000 	15 000	 EC-6002	 ZZ	 LLB	 LLH	 LLU
	 35	 11	 0.6	 8.60	 3.60	 0.279	 2.78	 12.7	 19 000	 23 000	 18 000 	15 000	 EC-6202	 ZZ	 LLB	 LLH	 LLU
	 42	 13	 1	 12.7	 5.45	 0.425	 4.40	 12.3	 17 000	 21 000	 15 000 	12 000	 EC-6302	 ZZ	 LLB	 LLH	 LLU

	 35	 10	 0.3	 7.55	 3.35	 0.263	 2.88	 13.6	 20 000	 24 000	 16 000 	14 000	 EC-6003	 ZZ	 LLB	 LLH	 LLU
	 40	 12	 0.6	 10.6	 4.60	 0.243	 3.45	 12.8	 18 000	 21 000	 15 000 	12 000	 EC-6203	 ZZ	 LLB	 LLH	 LLU
	 47	 14	 1	 15.0	 6.55	 0.355	 6.55	 12.2	 16 000	 19 000	 14 000 	11 000	 EC-6303	 ZZ	 LLB	 LLH	 LLU

	 42	 12	 0.6	 10.4	 5.05	 0.355	 5.05	 13.9	 18 000	 21 000	 13 000 	11 000	 EC-6004	 ZZ	 LLB	 LLH	 LLU
	 47	 14	 1	 14.2	 6.65	 0.505	 5.05	 13.2	 16 000	 18 000	 12 000 	10 000	 EC-6204	 ZZ	 LLB	 LLH	 LLU
	 52	 15	 1.1	 17.6	 7.90	 0.615	 7.90	 12.4	 14 000	 17 000	 12 000 	10 000	 EC-6304	 ZZ	 LLB	 LLH	 LLU

	 47	 12	 0.6	 11.2	 5.85	 0.380	 5.85	 14.5	 15 000	 18 000	 11 000 	 9 400	 EC-6005	 ZZ	 LLB	 LLH	 LLU
	 52	 15	 1	 15.5	 7.85	 0.550	 6.55	 13.9	 13 000	 15 000	 11 000 	 8 900	 EC-6205	 ZZ	 LLB	 LLH	 LLU
	 62	 17	 1.1	 23.5	 10.9	 0.855	 10.9	 12.6	 12 000	 14 000	 9 700 	 8 100	 EC-6305	 ZZ	 LLB	 LLH	 LLU

	 55	 13	 1	 14.7	 8.30	 0.650	 8.30	 14.8	 13 000	 15 000	 9 200 	 7 700	 EC-6006	 ZZ	 LLB	 LLH	 LLU
	 62	 16	 1	 21.6	 11.3	 0.795	 9.85	 13.8	 11 000	 13 000	 8 800 	 7 300	 EC-6206	 ZZ	 LLB	 LLH	 LLU
	 72	 19	 1.1	 29.5	 15.0	 1.14	 15.0	 13.3	 10 000	 12 000	 7 900 	 6 600	 EC-6306	 ZZ	 LLB	 LLH	 LLU

	 62	 14	 1	 17.7	 10.3	 0.805	 10.3	 14.8	 12 000	 14 000	 8 200 	 6 800	 EC-6007	 ZZ	 LLB	 LLH	 LLU
	 72	 17	 1.1	 28.4	 15.3	 1.09	 14.5	 13.8	 9 800	 11 000	 7 600 	 6 300	 EC-6207	 ZZ	 LLB	 LLH	 LLU
	 80	 21	 1.5	 37.0	 19.1	 1.47	 18.5	 13.1	 8 800	 10 000	 7 300 	 6 000	 EC-6307	 ZZ	 LLB	 LLH	 LLU

	 68	 15	 1	 18.6	 11.5	 0.890	 11.5	 15.2	 10 000	 12 000	 7 300 	 6 100	 EC-6008	 ZZ	 LLB	 LLH	 LLU
	 80	 18	 1.1	 32.5	 17.8	 1.24	 17.5	 14.0	 8 700	 10 000	 6 700 	 5 600	 EC-6208	 ZZ	 LLB	 LLH	 LLU
	 90	 23	 1.5	 45.0	 24.0	 1.83	 23.4	 13.2	 7 800	 9 200	 6 400 	 5 300	 EC-6308	 ZZ	 LLB	 LLH	 LLU

	 75	 16	 1	 23.2	 15.1	 1.16	 15.1	 15.3	 9 200	 11 000	 6 500 	 5 400	 EC-6009	 ZZ	 LLB	 LLH	 LLU
	 85	 19	 1.1	 36.0	 20.4	 1.60	 20.3	 14.1	 7 800	 9 200	 6 200 	 5 200	 EC-6209	 ZZ	 LLB	 LLH	 LLU
	 100	 25	 1.5	 58.5	 32.0	 2.50	 27.4	 13.1	 7 000	 8 200	 5 600 	 4 700	 EC-6309	 ZZ	 LLB	 LLH	 LLU

	 80	 16	 1	 24.2	 16.6	 1.24	 16.6	 15.5	 8 400	 9 800	 6 000 	 5 000	 EC-6010	 ZZ	 LLB	 LLH	 LLU
	 90	 20	 1.1	 39.0	 23.2	 1.82	 17.7	 14.4	 7 100	 8 300	 5 700 	 4 700	 EC-6210	 ZZ	 LLB	 LLH	 LLU
	 110	 27	 2	 68.5	 38.5	 2.99	 33.0	 13.2	 6 400	 7 500	 5 000 	 4 200	 EC-6310	 ZZ	 LLB	 LLH	 LLU

	12	 13.5	 24	 0.3	 0.019
	14	 16	 26	 0.6	 0.031
	14	 17	 31	 0.6	 0.051

	 14	 16	 26	 0.3	 0.021
	16	 17.5	 28	 0.6	 0.036
	17	 18.5	 32	 1	 0.058

	17	 19	 30	 0.3	 0.029
	19	 20.5	 31	 0.6	 0.043
	20	 23	 37	 1	 0.079

	 19	 21	 33	 0.3	 0.037
	21	 23	 36	 0.6	 0.062
	22	 25	 42	 1	 0.11

	24	 26	 38	 0.6	 0.066
	25	 28	 42	 1	 0.101
	26.5	 28.5	 45.5	 1	 0.139

	 29	 30.5	 43	 0.6	 0.075
	30	 32	 47	 1	 0.122
	31.5	 35	 55.5	 1	 0.223

	35	 37	 50	 1	 0.11
	35	 39	 57	 1	 0.191
	36.5	 43	 65.5	 1	 0.334

	 40	 42	 57	 1	 0.148
	41.5	 45	 65.5	 1	 0.277
	43	 47	 72	 1.5	 0.44

	45	 47	 63	 1	 0.183
	46.5	 51	 73.5	 1	 0.352
	48	 54	 82	 1.5	 0.609

	 50	 52.5	 70	 1	 0.233
	51.5	 55.5	 78.5	 1	 0.391
	53	 61.5	 92	 1.5	 0.80

	55	 57.5	 75	 1	 0.246
	56.5	 60	 83.5	 1	 0.444
	59	 68.5	 101	 2	 1.03

●Expansion Compensating Bearings ●Expansion Compensating Bearings

φdφD 

B

r

r

Low torque
sealed type

(LLH)

Open type Shielded type
(ZZ)

Non-contact
sealed type

(LLB)

Contact
sealed type

(LLU)

φDa

ra

φda

ra

1) Smallest allowable dimension for chamfer dimension r.    2) This bearing number is for double sealed and double shielded type bearings, 
but single sealed and single shielded type are also available.

3) This dimension applies to sealed and shielded bearings.

Boundary dimensions Basic load rating Fatigue Allowable Factor Allowable speed Bearing number
load load min-1

dynamic static limit Grease Oil
mm kN kN kN Open type, Open type,

ZZ, LLB Z, LB LLH LLU Open type Shielded or sealed type 2)

d D B rs min1) Cr C0r Cu Cp f0 Z, LB LH LU (See drawings)

Installation-related Mass
dimensions

mm kg

da Da ras Open type
Min. Max.3) Max. Max. (approx.)

0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦ef0・Fa

C0r

Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.
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1) Smallest allowable dimension for chamfer dimension r.    2) This bearing number is for double sealed and double shielded type bearings, 

but single sealed and single shielded type are also available.
3) This dimension applies to sealed and shielded bearings.

10

12

15

17

20

25

30

35

40

45

 d  10〜 45mm

	 26	 8	 0.3	 5.05	 1.96	 0.138	 1.53	 12.4	 29 000	 34 000	 25 000	 21 000	 AC-6000	 ZZ	 LLB	 LLH	 LLU
	 30	 9	 0.6	 5.65	 2.39	 0.182	 2.39	 13.2	 25 000	 30 000	 21 000	 18 000	 AC-6200	 ZZ	 LLB	 LLH	 LLU
	 35	 11	 0.6	 9.10	 3.50	 0.273	 2.98	 11.4	 23 000	 27 000	 20 000	 16 000	 AC-6300	 ZZ	 LLB	 LLH	 LLU

	 28	 8	 0.3	 5.65	 2.39	 0.182	 1.73	 13.2	 26 000	 30 000	 21 000	 18 000	 AC-6001JRX	ZZ	 LLB	 LLH	 LLU
	 32	 10	 0.6	 6.75	 2.75	 0.214	 2.75	 12.7	 22 000	 26 000	 20 000	 16 000	 AC-6201	 ZZ	 LLB	 LLH	 LLU
	 37	 12	 1	 10.8	 4.20	 0.325	 3.00	 11.1	 20 000	 24 000	 19 000	 15 000	 AC-6301	 ZZ	 LLB	 LLH	 LLU

	 32	 9	 0.3	 6.20	 2.83	 0.199	 2.43	 13.9	 22 000	 26 000	 18 000	 15 000	 AC-6002	 ZZ	 LLB	 LLH	 LLU
	 35	 11	 0.6	 8.60	 3.60	 0.279	 2.71	 12.7	 19 000	 23 000	 18 000	 15 000	 AC-6202	 ZZ	 LLB	 LLH	 LLU
	 42	 13	 1	 12.7	 5.45	 0.425	 3.90	 12.3	 17 000	 21 000	 15 000	 12 000	 AC-6302	 ZZ	 LLB	 LLH	 LLU

	 35	 10	 0.3	 7.55	 3.35	 0.263	 2.44	 13.6	 20 000	 24 000	 16 000	 14 000	 AC-6003	 ZZ	 LLB	 LLH	 LLU
	 40	 12	 0.6	 10.6	 4.60	 0.243	 3.50	 12.8	 18 000	 21 000	 15 000	 12 000	 AC-6203	 ZZ	 LLB	 LLH	 LLU
	 47	 14	 1	 15.0	 6.55	 0.355	 5.10	 12.2	 16 000	 19 000	 14 000	 11 000	 AC-6303	 ZZ	 LLB	 LLH	 LLU

	 42	 12	 0.6	 10.4	 5.05	 0.355	 3.80	 13.9	 18 000	 21 000	 13 000	 11 000	 AC-6004	 ZZ	 LLB	 LLH	 LLU
	 47	 14	 1	 14.2	 6.65	 0.505	 4.20	 13.2	 16 000	 18 000	 12 000	 10 000	 AC-6204	 ZZ	 LLB	 LLH	 LLU
	 52	 15	 1.1	 17.6	 7.90	 0.615	 5.40	 12.4	 14 000	 17 000	 12 000	 10 000	 AC-6304	 ZZ	 LLB	 LLH	 LLU

	 47	 12	 0.6	 11.2	 5.85	 0.380	 4.50	 14.5	 15 000	 18 000	 11 000	 9 400	 AC-6005	 ZZ	 LLB	 LLH	 LLU
	 52	 15	 1	 15.5	 7.85	 0.550	 5.80	 13.9	 13 000	 15 000	 11 000	 8 900	 AC-6205	 ZZ	 LLB	 LLH	 LLU
	 62	 17	 1.1	 23.5	 10.9	 0.855	 7.30	 12.6	 12 000	 14 000	 9 700	 8 100	 AC-6305	 ZZ	 LLB	 LLH	 LLU

	 55	 13	 1	 14.7	 8.30	 0.650	 6.85	 14.8	 13 000	 15 000	 9 200	 7 700	 AC-6006	 ZZ	 LLB	 LLH	 LLU
	 62	 16	 1	 21.6	 11.3	 0.795	 7.55	 13.8	 11 000	 13 000	 8 800	 7 300	 AC-6206	 ZZ	 LLB	 LLH	 LLU
	 72	 19	 1.1	 29.5	 15.0	 1.14	 11.0	 13.3	 10 000	 12 000	 7 900	 6 600	 AC-6306	 ZZ	 LLB	 LLH	 LLU

	 62	 14	 1	 17.7	 10.3	 0.805	 8.95	 14.8	 12 000	 14 000	 8 200	 6 800	 AC-6007	 ZZ	 LLB	 LLH	 LLU
	 72	 17	 1.1	 28.4	 15.3	 1.09	 9.65	 13.8	 9 800	 11 000	 7 600	 6 300	 AC-6207	 ZZ	 LLB	 LLH	 LLU
	 80	 21	 1.5	 37.0	 19.1	 1.47	 13.4	 13.1	 8 800	 10 000	 7 300	 6 000	 AC-6307	 ZZ	 LLB	 LLH	 LLU

	 80	 18	 1.1	 32.5	 17.8	 1.24	 11.6	 14.0	 8 700	 10 000	 6 700	 5 600	 AC-6208	 ZZ	 LLB	 LLH	 LLU
	 90	 23	 1.5	 45.0	 24.0	 1.83	 16.6	 13.2	 7 800	 9 200	 6 400	 5 300	 AC-6308	 ZZ	 LLB	 LLH	 LLU

	 85	 19	 1.1	 36.0	 20.4	 1.60	 14.7	 14.1	 7 800	 9 200	 6 200	 5 200	 AC-6209	 ZZ	 LLB	 LLH	 LLU
	 100	 25	 1.5	 58.5	 32.0	 2.50	 21.8	 13.1	 7 000	 8 200	 5 600	 4 700	 AC-6309	 ZZ	 LLB	 LLH	 LLU

	12	 13.5	 24	 0.3	 0.019
	14	 16	 26	 0.6	 0.031
	14	 17	 31	 0.6	 0.051

	14	 16	 26	 0.3	 0.021
	16	 17.5	 28	 0.6	 0.036
	17	 18.5	 32	 1	 0.058

	17	 19	 30	 0.3	 0.029
	19	 20.5	 31	 0.6	 0.043
	20	 23	 37	 1	 0.079

	19	 21	 33	 0.3	 0.037
	21	 23	 36	 0.6	 0.062
	22	 25	 42	 1	 0.11

	24	 26	 38	 0.6	 0.066
	25	 28	 42	 1	 0.101
	26.5	 28.5	 45.5	 1	 0.139

	29	 30.5	 43	 0.6	 0.075
	30	 32	 47	 1	 0.122
	31.5	 35	 55.5	 1	 0.223

	35	 37	 50	 1	 0.11
	35	 39	 57	 1	 0.191
	36.5	 43	 65.5	 1	 0.334

	40	 42	 57	 1	 0.148
	41.5	 45	 65.5	 1	 0.277
	43	 47	 72	 1.5	 0.44

	46.5	 51	 73.5	 1	 0.352
	48	 54	 82	 1.5	 0.609

	51.5	 55.5	 78.5	 1	 0.391
	53	 61.5	 92	 1.5	 0.8

●AC Bearings●AC Bearings

φdφD 

B

r

r

Open type Shielded type
(ZZ)

Non-contact
sealed type

(LLB)

Contact
sealed type

(LLU)

Low torque
sealed type

(LLH)

φDa 

ra 

φda

ra

Boundary dimensions Basic load rating Fatigue Allowable Factor Allowable speed Bearing number
load load min-1

dynamic static limit Grease Oil
mm kN kN kN Open type, Open type,

ZZ, LLB Z, LB LLH LLU Open type Shielded or sealed type 2)

d D B rs min1) Cr C0r Cu Cp f0 Z, LB LH LU (See drawings)

Installation-related Mass
dimensions

mm kg

da Da ra Open type
Min. Max.3) Max. Max. (approx.)

0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦ef0・Fa

C0r

Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.



●Miniature and Small Size Ball Bearings
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The dimensional range of miniature and 
extra small bearings can be found in Table 1. 
Boundary dimensions for both metric and inch 
series are in accordance with the internationally 
specified ISO and ANSI/ABMA standards. The 
most widely used sealed and shielded type ball 
bearings generally have a 1 - 2 mm wider width 
dimension than open type bearings.

The main variations of these bearings are 
shown in Table 2. Miniature and extra small size 
ball bearings can also utilize snap rings, which 
simplify assembly within the housing. These 
bearings with snap rings can also be found in the 
dimensional tables in this catalog.

Among the most generally used sealed and 
shielded bearings are standard ZZ and ZZA 
type which incorporate non-contact steel shield 
plates. Fig. 1 also shows non-contact type 
rubber sealed LLB and resin sealed SSA type 
bearings, as well as the contact-type rubber 
sealed LLU bearing.

Bearing Dimensional range

Miniature ball
bearings

Nominal outer diameter D＜  9mm

Extra small ball
bearings

Nominal bore diameter  d＜10mm
Nominal outer diameter D≧  9mm

Table 1  Dimensional range

Table 2  Main types and construction

Rubber sealed
(non-contact type)

LLB

Rubber sealed
(contact type)

LLU

Resin sealed
(non-contact type)

SSA

Standard type code Flange-attached type code
Type

Construction Construction

Open type

Shielded type

Metric series Inch series Metric series Inch series

6
BC

    6 X X ZZ
W6 X X ZZ
WBC X X X ZZ

R

RA X X ZZ

FL6
FLBC

FL6 X X X ZZ
FLW6 X X X ZZ
FLWBC X X ZZ

FLR

FLRA X X ZZ

Note: 1. Representative codes are shown. For further details, please refer to dimension tables.
2. May change to ZA or SA for shielded type bearings, according to the bearing number.

Fig. 1

Open type Shielded type Shielded type with snap 
ring

Miniature
and Small Size Ball Bearings

1.  Design features and characteristics

Section “11. Lubrication” provides additional 
information on grease filled within the sealed 
and shielded bearings.
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Unit: μm

Outer diameter
dimensional

tolerance
Δ D1S or Δ D2S

Upper　　Lower

Outer ring
surface runout
for rear surface

SD1
Max.

Back face
axial runout

Sea1

Max.

Width
deviation

Δ C1S or Δ C2S

Upper    Lower

Width
unevenness
VC1S or VC2S

Max.

ISO standard

Class 0

Class 6

Class 5

Class 4

Class 2

(see table below)
＊

—

—

8

4

1.5

—

—

11

  7

  3 1)

  4

Identical to 
same bearing’s 
inner ring Δ BS.

 5

 2.5

1.5

Identical to same 
bearing’s inner ring VBS.

1) Applies to nominal outer diameter D of 18 mm or less.

Flange nominal outer
diameter
D1 or D2

mm

Outer diameter dimensional
tolerance

Δ D1S or Δ D2S

—

10

18

30

10

18

30

50

＋220

＋270

＋330

＋390

Over Incl. Upper Lower

−36

−43

−52

−62

Unit: μm＊

Accuracy class

Table 3  Tolerance and tolerance values for outer ring flange

Tight StandardMIL
Standard

Code

Internal
clearance

C2S

Min.     Max.

0           5

CNS

Min.     Max.

3           8

CNM

Min.     Max.

5         10

CNL

Min.     Max.

8         13

C3S

Min.     Max.

10         15

Loose

C3M

Min.     Max.

13         20

Extra Loose

C3L

Min.     Max.

20         28

Unit: μm

Note: 1. These standards are specified in accordance with MIL B23063. However, NTN codes are shown.
2. Clearance values do not include compensation for measuring load.

Table 4  Radial internal clearance for high precision bearings

2.  Standard cage type 4.  Radial internal clearance3.  �Dimensional and rotational 
accuracy

Pressed steel cages are standard for miniature 
and small size bearings.

The accuracy of miniature and extra small ball 
bearings complies with JIS standards. Accuracy 
of these bearings is defined by Table A-54 in 
section “6. Bearing Accuracy.” Flange accuracies 
are listed in Table 3.

Radial internal clearance is defined by Table 
A-88 in section “8. Internal Clearance and 
Preload.”

The radial clearance values for high precision 
miniature and extra small bearings can be found 
in Table 4.
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1.5

2

2.5

3

4

5

 d  1.5〜 5mm

	 4	 1.2	 2	 5	 5	 0.4	 0.6	 0.15	 113	 29.0	 0.775	13.6	 88 000	 100 000
	 5	 2	 2.6	 6.5	 6.5	 0.6	 0.8	 0.15	 189	 51.0	 1.35	 13.3	 79 000	 93 000
	 6	 2.5	 3	 7.5	 7.5	 0.6	 0.8	 0.15	 305	 86.0	 2.28	 12.3	 71 000	 84 000

	 4	 1.2	 —	 —	 —	 —	 —	 0.05	 115	 37.0	 0.970	14.8	 83 000	 98 000
	 5	 1.5	 2.3	 6.1	 6.1	 0.5	 0.6	 0.08	 189	 51.0	 1.35	 13.3	 74 000	 87 000
	 5	 2	 2.5	 —	 —	 —	 —	 0.1	 189	 51.0	 1.35	 13.3	 74 000	 87 000
	 6	 2.3	 3	 7.5	 7.5	 0.6	 0.8	 0.15	 310	 89.0	 2.37	 12.8	 67 000	 79 000
	 6	 2.5	 —	 7.2	 —	 0.6	 —	 0.15	 310	 89.0	 2.37	 12.8	 67 000	 79 000
	 7	 2.5	 —	 —	 —	 —	 —	 0.15	 430	 120	 3.20	 11.9	 59 000	 70 000
	 7	 2.8	 3.5	 8.5	 8.5	 0.7	 0.9	 0.15	 425	 125	 3.30	 12.4	 62 000	 73 000

	 5	 1.5	 2.3	 —	 —	 —	 —	 0.08	 169	 59.0	 1.56	 15.0	 70 000	 82 000
	 6	 1.8	 2.6	 7.1	 7.1	 0.5	 0.8	 0.08	 231	 73.0	 1.92	 14.2	 65 000	 76 000
	 7	 —	 3	 —	 8.2	 —	 0.6	 0.15	 315	 96.0	 2.53	 13.7	 59 000	 70 000
	 7	 2.5	 3.5	 8.5	 8.5	 0.7	 0.9	 0.15	 315	 96.0	 2.53	 13.7	 59 000	 70 000
	 8	 2.5	 2.8	 9.2	 —	 0.6	 —	 0.15	 475	 152	 4.05	 13.2	 56 000	 66 000
	 8	 2.8	 4	 9.5	 9.5	 0.7	 0.9	 0.15	 610	 174	 7.05	 11.5	 56 000	 66 000

	 6	 2	 2.5	 7.2	 7.2	 0.6	 0.6	 0.08	 268	 94.0	 2.47	 14.7	 60 000	 71 000
	 7	 2	 3	 8.1	 8.1	 0.5	 0.8	 0.1	 430	 130	 3.45	 12.9	 58 000	 68 000
	 8	 2.5	 —	 9.2	 —	 0.6	 —	 0.15	 620	 180	 7.25	 11.9	 54 000	 63 000
	 8	 3	 4	 9.5	 9.5	 0.7	 0.9	 0.15	 620	 180	 7.25	 11.9	 54 000	 63 000
	 9	 2.5	 4	 10.2	 10.6	 0.6	 0.8	 0.15	 700	 219	 8.85	 12.4	 50 000	 59 000
	 9	 3	 5	 10.5	 10.5	 0.7	 1	 0.15	 700	 219	 8.85	 12.4	 50 000	 59 000
	10	 4	 4	 11.5	 11.5	 1	 1	 0.15	 710	 224	 9.05	 12.7	 50 000	 58 000

	 7	 2	 2.5	 8.2	 8.2	 0.6	 0.6	 0.08	 246	 88.0	 2.31	 15.3	 54 000	 63 000
	 8	 2	 3	 9.2	 9.2	 0.6	 0.6	 0.08	 440	 140	 5.65	 13.9	 52 000	 61 000
	 9	 2.5	 4	 10.3	 10.3	 0.6	 1	 0.15	 710	 224	 9.05	 12.7	 49 000	 57 000
	10	 3	 4	 11.2	 11.6	 0.6	 0.8	 0.15	 720	 235	 9.50	 13.3	 46 000	 55 000
	11	 4	 4	 12.5	 12.5	 1	 1	 0.15	 790	 276	 11.1	 13.7	 45 000	 52 000
	12	 4	 4	 13.5	 13.5	 1	 1	 0.2	 1 080	 360	 14.4	 12.8	 43 000	 51 000
	13	 5	 5	 15	 15	 1	 1	 0.2	 1 450	 490	 19.8	 12.4	 42 000	 49 000
	16	 5	 5	 —	 —	 —	 —	 0.3	 1 940	 680	 23.1	 12.4	 37 000	 44 000

	 8	 2	 2.5	 9.2	 9.2	 0.6	 0.6	 0.08	 241	 91.0	 2.39	 15.8	 49 000	 57 000
	 9	 2.5	 3	 10.2	 10.2	 0.6	 0.6	 0.15	 555	 211	 5.55	 14.6	 46 000	 55 000
	10	 3	 4	 11.2	 11.6	 0.6	 0.8	 0.15	 790	 276	 11.1	 13.7	 45 000	 52 000

	 68/1.5	 W68/1.5SA	 SSA	 FL68/1.5	 FLW68/1.5SA	 SSA	 2.3	 2.4	 3.2	 0.05	 0.07	 0.09
	 69/1.5A	 W69/1.5ASA	 SSA	 FL69/1.5A	 FLW69/1.5ASA	 SSA	 2.7	 2.9	 3.8	 0.15	 0.18	 0.24
	 60/1.5	 W60/1.5ZA	 ZZA	 FL60/1.5	 FLW60/1.5ZA	 ZZA	 2.7	 3	 4.8	 0.15	 0.35	 0.42

	 672	 　　—	   —	 　　—	 　　　—	   —	 2.5	 2.6	 3.5	 0.05	 0.06	 —
	 682	 W682SA	 SSA	 FL682	 FLW682SA	 SSA	 2.8	 2.9	 4.2	 0.08	 0.13	 0.17
	 BC2-5	 WBC2-5SA	 SSA	 　　—	 　　　—	   —	 2.8	 2.9	 4.2	 0.1	 0.16	 —
	 692	 W692SA	 SSA	 FL692	 FLW692SA	 SSA	 3.2	 3.3	 4.8	 0.15	 0.31	 0.38
	 BC2-6	 　　—	   —	 FLBC2-6	 　　　—	   —	 3.2	 3.3	 4.8	 0.15	 0.32	 0.38
	 BC2-7A	　　—	   —	 　　—	 　　　—	   —	 3.2	 3.6	 5.8	 0.15	 0.44	 —
	 602	 W602ZA	 ZZA	 FL602	 FLW602ZA	 ZZA	 3.2	 3.7	 5.8	 0.15	 0.54	 0.64

	 67/2.5	 W67/2.5ZA	 ZZA	 　　—	 　　　—	   —	 3.1	 3.3	 4.4	 0.08	 0.11	 —
	 68/2.5	 W68/2.5ZA	 ZZA	 FL68/2.5	 FLW68/2.5ZA	 ZZA	 3.1	 3.6	 4.8	 0.08	 0.22	 0.26
	 　—	 WBC2.5-7ZA	 ZZA	 　　—	 FLWBC2.5-7ZA	 ZZA	 3.7	 4	 5.8	 0.15	 0.63)	 0.673)

	 69/2.5	 W69/2.5SA	 SSA	 FL69/2.5	 FLW69/2.5SA	 SSA	 3.7	 4	 5.8	 0.15	 0.43	 0.53
	 BC2.5-8	 WBC2.5-8ZA	 ZZA	 FLBC2.5-8	 　　　—	   —	 3.7	 4.3	 6.8	 0.15	 0.57	 0.65
	 60/2.5	 W60/2.5ZA	 ZZA	 FL60/2.5	 FLW60/2.5ZA	 ZZA	 3.7	 4.1	 6.8	 0.15	 0.72	 0.83

	 673	 WA673SA	 SSA	 FL673	 FLWA673SA	 SSA	 3.6	 4.1	 5.4	 0.08	 0.2	 0.26
	 683	 W683Z	 ZZ	 FL683	 FLW683Z	 ZZ	 3.9	 4.1	 5.8	 0.1	 0.33	 0.38
	 BC3-8	 　　—	   —	 FLBC3-8	 　　　—	   —	 4.2	 4.4	 6.8	 0.15	 0.52	 0.6
	 693	 W693Z	 ZZ	 FL693	 FLW693Z	 ZZ	 4.2	 4.4	 6.8	 0.15	 0.61	 0.72
	 BC3-9	 WBC3-9ZA	 ZZA	 FLBC3-9	 FLAWBC3-9ZA	 ZZA	 4.2	 5	 7.8	 0.15	 0.71	 0.79
	 603	 W603Z	 ZZ	 FL603	 FLW603Z	 ZZ	 4.2	 5	 7.8	 0.15	 0.92	 1
	 623	 623Z	 ZZ	 FL623	 FL623Z	 ZZ	 4.2	 5.2	 8.8	 0.15	 1.6	 1.8

	 674A	 WA674ASA	 SSA	 FL674A	 FLWA674ASA	 SSA	 4.6	 5	 6.4	 0.08	 0.28	 0.35
	 BC4-8	 WBC4-8Z	 ZZ	 FLBC4-8	 FLWBC4-8Z	 ZZ	 4.8	 5	 6.8	 0.08	 0.38	 0.46
	 684AX50	W684AX50Z	 ZZ	 FL684AX50	FLW684AX50Z	 ZZ	 5	 5.2	 7.8	 0.1	 0.67	 0.76
	 BC4-10	 WBC4-10Z	 ZZ	 FLBC4-10	 FLAWBC4-10Z	 ZZ	 5.2	 6	 8.8	 0.15	 1	 1.1
	 694	 694Z	 ZZ	 FL694	 FL694Z	 ZZ	 5.2	 6.4	 9.8	 0.15	 1.8	 2
	 604	 604Z	 ZZ	 FL604	 FL604Z	 ZZ	 5.6	 6.6	 10.4	 0.2	 2.1	 2.3
	 624	 624Z	 ZZ	 FL624	 FL624Z	 ZZ	 5.6	 6.2	 11.4	 0.2	 3.2	 3.5
	 634	 634Z	 ZZ	 　　—	 　　　—	   —	 6	 7.6	 14	 0.3	 5.1	 —

	 675	 WA675Z	 ZZ	 FL675	 FLWA675Z	 ZZ	 5.6	 6	 7.4	 0.08	 0.32	 0.4
	 BC5-9	 WBC5-9Z	 ZZ	 FLBC5-9	 FLWBC5-9Z	 ZZ	 5.2	 6.1	 7.8	 0.15	 0.55	 0.63
	 BC5-10	 WBC5-10Z	 ZZ	 FLBC5-10	 FLAWBC5-10Z	 ZZ	 6.2	 6.4	 8.8	 0.15	 0.88	 0.97

●Miniature and Small Size Ball Bearings ●Miniature and Small Size Ball Bearings

Boundary dimensions Basic load rating Fatigue Factor Allowable
load speed

mm dynamic static limit min-1

N N Grease Oil
d D B B1 D1 D2 C1 C2 rs min1） Cr C0r Cu f0 lubrication lubrication

Metric series

1) Smallest allowable dimension for chamfer dimension r. 2) This dimension applies to sealed and shielded bearings.    3) Values for double shielded bearings are shown.

B1 
r

B1

φD φdφD1φdφD

B
B1

C1 C2

φD2

B

r

r

r

With flanged OR
and single shield

(FL···Z)

Open type
with flange

(FL)

With double
shield
(ZZ)

With single
shield

(Z)

Open type

B1
C2

φD2

With flanged OR
and double shield

(FL···ZZ)

φDa

ra

ra ra

φda φda

0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦ef0・Fa

C0r

Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.

Bearing numbers Installation-related dimensions Mass (approx.)
With With mm g

With With Open type flanged OR flanged OR
Open type single double with  and single and double da Da ras Open Open type

shield shield flange  shield  shield Min. Max.2） Max. Max.  type with flange



B-50 B-51

5

6

7

8

9

 d  5〜 9mm

　−	 WBC5-11Z	 ZZ	 　　—	 FLWBC5-11Z	 ZZ	 6.2	 6.8	 9.8	 0.2	 1.83)	      23)

	 685	 W685Z	 ZZ	 FL685	 FLW685Z	 ZZ	 6.2	 6.8	 9.8	 0.15	 1.1	 1.3
	 695A	 695AZ	 ZZ	 FL695A	 FL695AZ	 ZZ	 6.6	 6.9	 11.4	 0.2	 2.4	 2.7
	 　−	 WBC5-13Z	 ZZ	 　　—	 FLWBC5-13Z	 ZZ	 6.6	 6.9	 11.4	 0.2	 3.43)	 3.73)

	 605	 605Z	 ZZ	 FL605	 FL605Z	 ZZ	 6.6	 7.4	 12.4	 0.2	 3.5	 3.9
	 625	 625Z	 ZZ	 FL625	 FL625Z	 ZZ	 7	 7.6	 14	 0.3	 4.8	 5.2
	 635	 635Z	 ZZ	 　　—	 　　　—	   —	 7	 9.5	 17	 0.3	 8	 —

	 676A	 WA676AZ	 ZZ	 FL676A	 FLWA676AZ	 ZZ	 6.6	 6.7	 9.2	 0.1	 0.65	 0.74
	 BC6-12	 WBC6-12Z	 ZZ	 FLBC6-12	 FLAWBC6-12Z	 ZZ	 7.2	 7.9	 10.8	 0.15	 1.3	 1.4
	 686	 W686Z	 ZZ	 FL686	 FLW686Z	 ZZ	 7	 7.2	 11.8	 0.15	 1.9	 2.2
	 696	 696Z	 ZZ	 FL696	 FL696Z	 ZZ	 7.6	 7.8	 13.4	 0.2	 3.8	 4.3
	 BC6-16A	BC6-16AZ	 ZZ	 　　—	 　　　—	   —	 7.6	 8	 14.4	 0.2	 5.2	 —
	 606	 606Z	 ZZ	 FL606	 FL606Z	 ZZ	 8	 8.6	 15	 0.3	 6	 6.5
	 626	 626Z	 ZZ	 FL626	 FL626Z	 ZZ	 8	 9.5	 17	 0.3	 8.1	 9.2

	 677	 WA677Z	 ZZ	 FL677	 FLWA677Z	 ZZ	 7.8	 8.1	 10.2	 0.1	 0.67	 0.77
	 BC7-13	 WBC7-13Z	 ZZ	 FLBC7-13	 FLAWBC7-13Z	 ZZ	 8.2	 8.9	 11.8	 0.15	 1.4	 1.5
	 687A	 W687AZ	 ZZ	 FL687A	 FLW687AZ	 ZZ	 8.2	 8.7	 12.8	 0.15	 2.1	 2.4
	 697	 697Z	 ZZ	 FL697	 FL697Z	 ZZ	 9	 10	 15	 0.3	 5.2	 5.7
	 607	 607Z	 ZZ	 　　—	 　　　—	   —	 9	 10.4	 17	 0.3	 8	 —
	 627	 627Z	 ZZ	 　　—	 　　　—	   —	 9	 12.2	 20	 0.3	 13	 —

	 678A	 W678AZ	 ZZ	 FL678A	 FLAW678AZ	 ZZ	 8.8	 9.1	 11.2	 0.1	 0.75	 0.86
	 BC8-14	 WBC8-14Z	 ZZ	 FLBC8-14	 FLWBC8-14Z	 ZZ	 9.2	 9.5	 12.8	 0.15	 1.8	 1.9
	 688A	 W688AZ	 ZZ	 FL688A	 FLW688AZ	 ZZ	 9.6	 10	 14.4	 0.2	 3.1	 3.5
	 698	 698Z	 ZZ	 FL698	 FL698Z	 ZZ	 10	 10.6	 17	 0.3	 7.3	 8.4
	 608	 608Z	 ZZ	 FL608	 FL608Z	 ZZ	 10	 12.2	 20	 0.3	 12	 13
	 628	 628Z	 ZZ	 　　—	 　　　—	   —	 10	 12.1	 22	 0.3	 17	 —

	 679	 W679Z	 ZZ	 　　—	 　　　—	   —	 9.8	 10.4	 13.2	 0.1	 1.4	 —
	 689	 W689Z	 ZZ	 FL689	 FLW689Z	 ZZ	 10.6	 10.7	 15.4	 0.2	 3.2	 3.6
	 699	 699Z	 ZZ	 　　−	 　　　−	   −	 11	 11.6	 18	 0.3	 8.2	 —
	 609JX2	 609JX2Z	 ZZ	 　　−	 　　　−	   −	 11	 13.1	 22	 0.3	 14	 —
	 629X50	 629X50Z	 ZZ	 　　−	 　　　−	   −	 13	 13.9	 22	 0.3	 20	 —

	11	 —	 4	 —	 12.6	 —	 0.8	 0.15	 795	 282	 11.4	 14.0	 43 000	 51 000
	11	 3	 5	 12.5	 12.5	 0.8	 1	 0.15	 795	 282	 11.4	 14.0	 43 000	 51 000
	13	 4	 4	 15	 15	 1	 1	 0.2	 1 190	 430	 17.3	 13.4	 40 000	 47 000
	13	 —	 5	 —	 15	 —	 1	 0.2	 1 190	 430	 17.3	 13.4	 40 000	 47 000
	14	 5	 5	 16	 16	 1	 1	 0.2	 1 470	 505	 20.5	 12.8	 39 000	 46 000
	16	 5	 5	 18	 18	 1	 1	 0.3	 1 940	 680	 23.1	 12.4	 37 000	 44 000
	19	 6	 6	 —	 —	 —	 —	 0.3	 2 590	 885	 64.5	 12.1	 34 000	 40 000

	10	 2.5	 3	 11.2	 11.2	 0.6	 0.6	 0.1	 515	 196	 5.15	 15.2	 43 000	 51 000
	12	 3	 4	 13.2	 13.6	 0.6	 0.8	 0.15	 920	 365	 14.8	 14.5	 40 000	 47 000
	13	 3.5	 5	 15	 15	 1.0	 1.1	 0.15	 1 200	 440	 17.5	 13.7	 39 000	 46 000
	15	 5	 5	 17	 17	 1.2	 1.2	 0.2	 1 490	 530	 21.3	 13.3	 37 000	 44 000
	16	 6	 6	 —	 —	 —	 —	 0.2	 1 960	 695	 28.1	 12.7	 36 000	 42 000
	17	 6	 6	 19	 19	 1.2	 1.2	 0.3	 2 430	 865	 35.0	 12.3	 35 000	 42 000
	19	 6	 6	 22	 22	 1.5	 1.5	 0.3	 2 590	 885	 64.5	 12.1	 34 000	 40 000

	11	 2.5	 3	 12.2	 12.2	 0.6	 0.6	 0.1	 610	 269	 7.05	 15.6	 40 000	 47 000
	13	 3	 4	 14.2	 14.6	 0.6	 0.8	 0.15	 915	 375	 15.2	 14.9	 38 000	 45 000
	14	 3.5	 5	 16	 16	 1	 1.1	 0.15	 1 300	 505	 20.4	 14.0	 37 000	 44 000
	17	 5	 5	 19	 19	 1.2	 1.2	 0.3	 1 780	 715	 28.8	 14.0	 35 000	 41 000
	19	 6	 6	 —	 —	 —	 —	 0.3	 2 480	 910	 60.0	 12.9	 34 000	 40 000
	22	 7	 7	 —	 —	 —	 —	 0.3	 3 700	 1 400	 97.0	 12.5	 32 000	 37 000

	12	 2.5	 3.5	 13.2	 13.6	 0.6	 0.8	 0.1	 570	 252	 6.60	 15.9	 38 000	 45 000
	14	 3.5	 4	 15.6	 15.6	 0.8	 0.8	 0.15	 910	 385	 15.5	 15.2	 36 000	 43 000
	16	 4	 5	 18	 18	 1	 1.1	 0.2	 1 780	 715	 28.8	 14.0	 35 000	 41 000
	19	 6	 6	 22	 22	 1.5	 1.5	 0.3	 2 200	 865	 35.0	 13.8	 33 000	 39 000
	22	 7	 7	 25	 25	 1.5	 1.5	 0.3	 3 700	 1 400	 97.0	 12.5	 32 000	 37 000
	24	 8	 8	 —	 —	 —	 —	 0.3	 4 450	 1 590	 122	 11.7	 31 000	 36 000

	14	 3	 4.5	 —	 —	 —	 —	 0.1	 1 020	 465	 18.8	 15.5	 36 000	 42 000
	17	 4	 5	 19	 19	 1	 1.1	 0.2	 1 910	 820	 33.0	 14.4	 33 000	 39 000
	20	 6	 6	 —	 —	 —	 —	 0.3	 2 750	 1 090	 44.0	 13.5	 32 000	 38 000
	24	 7	 7	 —	 —	 —	 —	 0.3	 3 750	 1 450	 94.5	 12.9	 31 000	 36 000
	26	 8	 8	 —	 —	 —	 —	 0.6	 5 050	 1 960	 138	 12.4	 30 000	 35 000

●Miniature and Small Size Ball Bearings ●Miniature and Small Size Ball Bearings

Boundary dimensions Basic load rating Fatigue Factor Allowable
load speed

mm dynamic static limit min-1

N N Grease Oil
d D B B1 D1 D2 C1 C2 rs min1） Cr C0r Cu f0 lubrication lubrication

1) Smallest allowable dimension for chamfer dimension r. 2) This dimension applies to sealed and shielded bearings.    3) Values for double shielded bearings are shown.

B1 
r

B1

φD φdφD1φdφD

B
B1

C1 C2

φD2

B

r

r

r

With flanged OR
and single shield

(FL···Z)

Open type
with flange

(FL)

With double
shield
(ZZ)

With single
shield

(Z)

Open type

B1
C2

φD2

With flanged OR
and double shield

(FL···ZZ)

φDa

ra

ra ra

φda φda

0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦ef0・Fa

C0r

Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.

Bearing numbers Installation-related dimensions Mass (approx.)
With With mm g

With With Open type flanged OR flanged OR
Open type single double with  and single and double da Da ras Open Open type

shield shield flange  shield  shield Min. Max.2） Max. Max.  type with flange



B-52 B-53

1.984

2.380

3.175

3.967

4.762

6.350

9.525

 d  1.984〜 9.525mm

	R1-4	 RA1-4ZA	 ZZA	 FLR1-4	 FLRA1-4ZA	 ZZA	 2.8	 3.3	 5.5	 0.08	 0.35	 0.41

	R133	 RA133ZA	 ZZA	 FLR133	 FLRA133ZA	 ZZA	 2.9	 3.1	 4	 0.08	 0.12	 0.16
	R1-5	 RA1-5ZA	 ZZA	 FLR1-5	 FLRA1-5ZA	 ZZA	 3.2	 4.3	 7.1	 0.1	 0.69	 0.76

	R144	 RA144ZA	 ZZA	 FLR144	 FLRA144ZA	 ZZA	 3.9	 4	 5.5	 0.08	 0.27	 0.33
	R2-5	 RA2-5Z	 ZZ	 FLR2-5	 FLRA2-5Z	 ZZ	 4	 4.4	 7	 0.08	 0.61	 0.68
	RA2-6	 RA2-6ZA	 ZZA	 FLR2-6	 FLRA2-6ZA	 ZZA	 4	 5.2	 8.7	 0.1	 0.88	 0.96
	R2	 RA2ZA	 ZZA	 FLR2	 FLRA2ZA	 ZZA	 4.8	 5.2	 7.8	 0.3	 1.3	 1.5
	RA2	 RA2Z	 ZZ	 　　—	 　　　—	   —	 4.8	 5.4	 11	 0.3	 2.5	 —

	RA155	 RA155ZA	 ZZA	 FLR155	 FLRA155ZA	 ZZA	 4.8	 5.3	 7	 0.08	 0.54	 0.61

	R156	 RA156Z	 ZZ	 FLR156	 FLRA156Z	 ZZ	 5.5	 5.6	 7	 0.08	 0.44	 0.51
	R166	 R166Z	 ZZ	 FLR166	 FLAR166Z	 ZZ	 5.6	 5.9	 8.7	 0.08	 0.8	 0.89
	R3	 　　—	   —	 　　—	 　　　—	   —	 6.4	 7.2	 11	 0.3	 2.2	 —
	RA3	 RA3Z	 ZZ	 FLRA3	 FLRA3Z	 ZZ	 6	 6.4	 11	 0.3	 2.4	 2.7

	R168A	 R168AZ	 AZZ	 　　—	 FLAR168AZ	 ZZ	 7.1	 7.3	 8.7	 0.08	 0.6	 0.69
	R188	 RA188ZA	 ZZA	 FLR188	 FLRA188ZA	 ZZA	 7.2	 8.2	 11.8	 0.1	 1.6	 1.7
	R4	 R4Z	 ZZ	 FLR4	 FLR4Z	 ZZ	 8	 8.6	 14.2	 0.3	 4.4	 4.8
	　—	 RA4Z	 ZZ	 　　—	 　　　—	   —	 8.4	 9.5	 17	 0.4	 113)	 —

	　—	 R6Z	 ZZ	 　　—	 FLR6Z	 ZZ	 11.5	 11.9	 20.2	 0.4	 143)	 153)

	 6.35	 2.38	 3.571	 7.52	 0.58	 0.79	 0.08	 310	 89.0	 2.37	 12.8	 67 000	 79 000

	 4.762	 1.588	 2.38	 5.94	 0.46	 0.79	 0.08	 137	 42.0	 1.12	 14.8	 73 000	 85 000
	 7.938	 2.779	 3.571	 9.12	 0.58	 0.79	 0.13	 475	 152	 4.05	 13.2	 56 000	 66 000

	 6.35	 2.38	 2.779	 7.52	 0.58	 0.79	 0.08	 315	 96.0	 2.53	 13.7	 59 000	 70 000
	 7.938	 2.779	 3.571	 9.12	 0.58	 0.79	 0.08	 620	 180	 7.25	 11.9	 54 000	 63 000
	 9.525	 2.779	 3.571	 10.72	 0.58	 0.79	 0.13	 710	 224	 9.05	 12.7	 49 000	 58 000
	 9.525	 3.967	 3.967	 11.18	 0.76	 0.76	 0.3	 710	 224	 9.05	 12.7	 49 000	 58 000
	12.7	 4.366	 4.366	 —	 —	 —	 0.3	 1 270	 395	 16.1	 11.7	 43 000	 51 000

	 7.938	 2.779	 3.175	 9.12	 0.58	 0.91	 0.08	 370	 133	 3.50	 14.8	 51 000	 60 000

	 7.938	 2.779	 3.175	 9.12	 0.58	 0.91	 0.08	 440	 143	 3.80	 14.2	 49 000	 58 000
	 9.525	 3.175	 3.175	 10.72	 0.58	 0.79	 0.08	 785	 268	 10.8	 13.3	 46 000	 55 000
	12.7	 3.967	 —	 —	 —	 —	 0.3	 1 450	 490	 19.8	 12.4	 41 000	 48 000
	12.7	 4.978	 4.978	 14.35	 1.07	 1.07	 0.3	 1 450	 490	 19.8	 12.4	 41 000	 48 000

	 9.525	 3.175	 3.175	 10.72	 0.58	 0.91	 0.08	 232	 94.0	 2.47	 16.4	 43 000	 51 000
	12.7	 3.175	 4.762	 13.89	 0.58	 1.14	 0.13	 920	 370	 15.0	 14.7	 39 000	 46 000
	15.875	 4.978	 4.978	 17.53	 1.07	 1.07	 0.3	 1 640	 615	 24.9	 13.6	 36 000	 43 000
	19.05	 —	 7.142	 —	 —	 —	 0.41	 2 590	 885	 64.5	 12.1	 34 000	 40 000

	22.225	 —	 7.142	 24.61	 —	 1.57	 0.41	 3700	 1 400	 94.5	 12.7	 31 000	 37 000

●Miniature and Small Size Ball Bearings ●Miniature and Small Size Ball Bearings

1) Smallest allowable dimension for chamfer dimension r.

Inch series

2) This dimension applies to sealed and shielded bearings.    3) Values for double shielded bearings are shown.

With flanged OR
and single shield

(FL···Z)

Open type
with flange

(FL)

With double
shield
(ZZ)

With single
shield

(Z)

Open type

r
C1 C2

r

r

r 0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦ef0・Fa

C0r

Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.

B1
C2

φD2

With flanged OR
and double shield

(FL···ZZ)

φDa

ra

ra ra

φda φda

Boundary dimensions Basic load rating Fatigue Factor Allowable
load speed

mm dynamic static limit min-1

N N Grease Oil
d D B B1 D1 C1 C2 rs min

1) Cr C0r Cu f0 lubrication lubrication

Bearing numbers Installation-related dimensions Mass (approx.)
With With

With With Open type flanged OR  flanged OR mm g
Open type single double with  and single and double da Da ras Open Open type

shield shield flange  shield  shield Min. Max.2) Max. Max.  type with flange



B-54 B-55

 d  5〜 10mm

5

6

8

10

	12.15	 0.88	 0.55	 0.2	 15.2	 0.55	 6.6	 6.9	 11.4	 15.9	 1.2	 0.6	 0.2	 0.1	 0.002
	13.03	 1.28	 0.65	 0.06	 16.13	 0.54	 6.6	 7.4	 12.4	 16.9	 1.6	 0.6	 0.2	 0.2	 0.004

	11.15	 0.78	 0.60	 0.02	 14.2	 0.55	 7.2	 7.9	 10.8	 14.9	 1.1	 0.6	 0.15	 0.1	 0.001
	12.15	 1.08	 0.55	 0.2	 15.2	 0.55	 7	 7.2	 11.8	 15.9	 1.4	 0.6	 0.15	 0.1	 0.002
	14.03	 1.03	 0.65	 0.06	 17.2	 0.6	 7.6	 7.8	 13.4	 17.9	 1.4	 0.7	 0.2	 0.2	 0.004
	17.9	 0.93	 0.80	 0.2	 22	 0.7	 8	 9.5	 17	 22.8	 1.4	 0.7	 0.3	 0.3	 0.008

	14.95	 0.53	 0.65	 0.05	 18.2	 0.54	 9.6	 10	 14.4	 18.9	 0.9	 0.6	 0.2	 0.1	 0.003
	20.8	 2.35	 0.80	 0.2	 24.8	 0.7	 10	 12.7	 20	 25.5	 2.8	 0.7	 0.3	 0.4	 0.013

	24.5	 2.20	 0.90	 0.3	 28.8	 0.85	 12	 13.5	 24	 29.5	 2.8	 0.9	 0.3	 0.3	 0.02

	 13	 4	 0.2	 0.1	 1 190	 430	 17.3	 13.4	 40 000	 47 000	    SC559ZZN	 ZZNR
	 14	 5	 0.2	 0.2	 1 470	 505	 20.5	 12.8	 39 000	 46 000	    SC571ZZN	 ZZNR

	 12	 4	 0.15	 0.1	 640	 365	 —	 14.5	 40 000	 47 000	  ＊F-SC6A06ZZ1N	 ZZ1NR
	 13	 5	 0.15	 0.1	 1 200	 440	 17.5	 13.7	 39 000	 46 000	    SC6A04ZZN	 ZZNR
	 15	 5	 0.2	 0.2	 1 490	 530	 21.3	 13.3	 37 000	 44 000	    SC6A17ZZN	 ZZNR
	 19	 6	 0.3	 0.3	 2 590	 885	 64.5	 12.1	 34 000	 40 000	    SC669ZZN	 ZZNR

	 16	 5	 0.2	 0.1	 1 390	 585	 23.6	 14.6	 35 000	 41 000	    SC890ZZN	 ZZNR
	 22	 7	 0.3	 0.4	 3 700	 1 400	 97.0	 12.5	 32 000	 37 000	    SC850ZZN	 ZZNR

	 26	 8	 0.3	 0.3	 5 050	 1 960	 138	 12.4	 29 000	 34 000	    SC0039ZZN	 ZZNR

●Miniature and Small Size Ball Bearings ●Miniature and Small Size Ball Bearings

1) Smallest allowable dimension for chamfer dimension r.
2) “＊” mark indicates that stainless steel is used.

With snap ring groove
With snap ring

φDa φda

ra

ra

φDX

rNa

CZ

CY

r

Shielded type
with snap ring

(ZZ)

Shielded type 
with snap ring groove

(ZZ)

f

r

φd

B

a
b

ro ro

φD2

rN

φD1φD

0.172
0.345
0.689
1.03
1.38
2.07
3.45
5.17
6.89

0.19
0.22
0.26
0.28
0.30
0.34
0.38
0.42
0.44

1 0 0.56

2.30
1.99
1.71
1.55
1.45
1.31
1.15
1.04
1.00

Fa

Fre
X Y X Y

≦ef0・Fa

C0r

Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.6Fr＋0.5Fa

When P0r＜Fr use P0r＝Fr.

Boundary dimensions Basic load rating Fatigue Factor Allowable speed Bearing numbers 2)

load Shielded type Shielded type
mm dynamic static limit min-1 with with

rNa N N Grease Oil snap ring snap ring
d D B rs min

1) Min. Cr C0r Cu f0 lubrication lubrication groove

Snap ring groove dimensions Snap ring Installation-related dimensions Mass
dimensions kg

mm mm mm With snap
D1 a b ro D2 f da Da DX CY CZ ras rNas ring

Max. Max. Min. Max. Max. Max. Min. Max. Max. (approx.) Max. Min. Max. Max. (approx.)



●Angular Contact Ball Bearings

B-57

Contact angle

Contact angle code

15°

C

30°

A

40°

B

1) Contact angle symbol A is omitted from part number.

1)

Table 1  Contact angle and contact angle codes

Table 2  Angular contact ball bearing types and characteristics

Contact angle

Type CharacteristicsDesign

¡Available in bearing series 79, 70, 72, 72B, 73, and 73B. 
¡Contact angles: 30° and 40° (with B) available. 
¡Standard bearing cage type differs depending on bearing number. (see Table 5)

Standard type

Fig. 1

Angular contact ball 
bearing

Four-point contact ball 
bearing

Double row angular contact
ball bearing

Duplex type Characteristics
¡Can accommodate radial loads and axial loads in either direction. 
¡Has a large distance between the acting load centers of the bearings, and therefore a large 
　momentary force load capacity. 
¡Allowable misalignment angle is small.

¡Can accommodate radial loads and axial loads in either direction. 
¡Has a smaller distance between the acting load centers of the bearings, and therefore 
　a smaller momentary force load capacity. 
¡Has a larger allowable misalignment angle than back-to-back duplex type.

Back-to-back
arrangement

(DB)

¡Can accommodate radial loads and single direction axial loads. 
¡Axial loads are received by both bearings as a set, and therefore heavy axial loads can be 
　accommodated.

Tandem
arrangement

(DT)

Face-to-face
arrangement

(DF)

r

r

Note: 1. Duplex angular contact ball bearings are manufactured in a set to specified clearance and preload values; therefore, they 
must be assembled side by side with identically numbered bearings and not be mixed with other arrangements.

2. To satisfy specified clearance and preload values, tightening must be performed until the inner ring width surfaces or outer ring width 
surfaces come in contact with each other.

Table 3  Duplex angular contact ball bearings — types and characteristics

1.  �Design features and characteristicsAngular Contact Ball Bearings
1.1  Angular contact ball bearing

Angular contact ball bearings are non-separable 
bearings with a defined contact angle in the 
radial direction relative to the straight line that 
runs through the point where each ball makes 
contact with the inner and outer rings (see 
Fig. 1). Table 1 provides information on contact 
angles and their designated codes.

In addition to radial loads, angular contact 
ball bearings can accommodate single direction 
axial loads. Since an axial load is generated from 
a radial force, these bearings are generally used 
in pairs. Table 2 shows general angular contact 
ball bearing characteristics, Table 3 shows 
information on using duplex (side by side) 
angular contact ball bearings, and Table 4 shows 
information on multiple-row angular contact ball 
bearings.

For bearings with a contact angle of 15° and 
bearing tolerance JIS Class 5 or higher, see 
special catalog “Precision rolling bearings (CAT. 
No. 2260/E)”.



●Angular Contact Ball Bearings●Angular Contact Ball Bearings

B-58 B-59

4-row arrangement

（DTBT）

3-row arrangementDuplex type

Back-to-back
arrangement

Face-to-face
arrangement

Tandem
arrangement

（DBT）

（DFT）

（DTT）

（DTFT）

（DTTT）
Note: Other combinations are also available. Consult NTN Engineering for details.

Table 4  Combination examples of multiple-row angular contact ball bearings

Pressed steel cage Machined cageResin cage

Note: Depending on the usage conditions, some cage types may not be suitable. For example, due to the material characteristics of resin cages, 
use at application temperatures in excess of 120°C is not possible.
For details, please contact NTN Engineering.

Type Bearing
series

Standard
type

79
70
72
73
72B
73B

QJ2
QJ3

52
53

　　ー
　　ー

　　　ー
　　　ー

5200S～5217S
5302S～5314S

　　　ー
　　　ー

7904～7913
7000～7024

ー
ー
ー
ー

　　　ー
　　　ー
7200～7222
7300～7322
7200B～7222B
7300B～7322B

7914～7960
7026～7040
7224～7240
7324～7340
7224B～7240B
7324B～7340B

QJ208～QJ224
QJ306～QJ324

　　ー
　　ー

4-point
contact

Multi
row

Fig. 2

Fig. 4

■Flush ground
“Flush ground” is the name given to the 
finishing method shown in Fig. 3 where 
the offset of the front and back faces of 
the bearing are ground to the same value. 
This allows a designated clearance or 
preload value to be achieved when using 
bearings with identical codes in DB or DF 
orientations. DT series bearings can also be 
used in various arrangements to achieve 
uniform load distribution.

General angular contact ball bearings are 
not flush ground. If it is necessary to flush 
grind any of these other bearings, please 
consult NTN Engineering.

Offset B

Front faceBack face

Offset A
A=B

Fig. 3

Non-contact sealed type
（LLM）

Contact sealed type
（LLD）

Shielded type
（ZZ）

Open type

1.2  �Four-point angular contact ball 
bearings

Four-point angular contact ball bearings have 
a contact angle of 30° and a split inner ring. As 
shown in Fig. 2, when the inner and outer rings 
receive a radial load, the ball contacts the inner 
and outer rings at four points. This construction 
enables a single bearing to accommodate axial 
loads from either direction, and when under 
a simple axial load or heavy axial load, the 
bearing relies on two contact points like ordinary 
bearings.

1.3  �Double row angular contact ball 
bearings

The structure of double row angular contact ball 
bearings is designed by arranging two single row 
angular contact bearings back-to-back in duplex 
(DB) to form a single bearing with a contact 
angle of 25°.

2.  Standard cage type

Table 5 lists the standard cage types for angular contact ball bearings.

These bearings are capable of accommodating 
radial loads, axial loads in either direction, and 
have a high capacity for moment loads.

As shown in Fig. 4, sealed and shielded type 
double row angular contact ball bearings are 
also available. Standard loads vary from those of 
open type bearings.

Table 5  Standard cages for angular contact ball bearings
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 d  10〜 30mm

	 8.30	 4.15	 23 000	 31 000	 DB	 DF	 DT	 12.5	 12.5	 23.5	 24.8	 0.3	 0.15
	 9.75	 5.45	 22 000	 30 000	 DB	 DF	 DT	 14.5	 12.5	 25.5	 27.5	 0.6	 0.3
	 8.95	 5.05	 19 000	 26 000	 DB	 DF	 DT	 14.5	 12.5	 25.5	 27.5	 0.6	 0.3
	 18.2	 9.85	 20 000	 27 000	 DB	 DF	 DT	 14.5	 12.5	 30.5	 32.5	 0.6	 0.3
	 17.1	 9.20	 18 000	 24 000	 DB	 DF	 DT	 14.5	 12.5	 30.5	 32.5	 0.6	 0.3

	 9.10	 4.90	 21 000	 28 000	 DB	 DF	 DT	 14.5	 14.5	 25.5	 26.8	 0.3	 0.15
	 13.7	 7.95	 20 000	 26 000	 DB	 DF	 DT	 16.5	 14.5	 27.5	 29.5	 0.6	 0.3
	 12.6	 7.35	 17 000	 23 000	 DB	 DF	 DT	 16.5	 14.5	 27.5	 29.5	 0.6	 0.3
	 20.1	 10.5	 18 000	 24 000	 DB	 DF	 DT	 17.5	 16.5	 31.5	 32.5	 1	 0.6
	 19.0	 9.90	 16 000	 21 000	 DB	 DF	 DT	 17.5	 16.5	 31.5	 32.5	 1	 0.6

	 10.4	 6.30	 18 000	 24 000	 DB	 DF	 DT	 17.5	 17.5	 29.5	 30.8	 0.3	 0.15
	 16.3	 9.40	 17 000	 23 000	 DB	 DF	 DT	 19.5	 17.5	 30.5	 32.5	 0.6	 0.3
	 15.1	 8.70	 15 000	 20 000	 DB	 DF	 DT	 19.5	 17.5	 30.5	 32.5	 0.6	 0.3
	 24.2	 14.4	 15 000	 21 000	 DB	 DF	 DT	 20.5	 19.5	 36.5	 37.5	 1	 0.6
	 22.5	 13.3	 13 000	 18 000	 DB	 DF	 DT	 20.5	 19.5	 36.5	 37.5	 1	 0.6

	 12.9	 7.65	 17 000	 22 000	 DB	 DF	 DT	 19.5	 19.5	 32.5	 33.8	 0.3	 0.15
	 21.5	 13.2	 15 000	 21 000	 DB	 DF	 DT	 21.5	 19.5	 35.5	 37.5	 0.6	 0.3
	 19.8	 12.2	 13 000	 18 000	 DB	 DF	 DT	 21.5	 19.5	 35.5	 37.5	 0.6	 0.3
	 28.7	 17.3	 14 000	 19 000	 DB	 DF	 DT	 22.5	 21.5	 41.5	 42.5	 1	 0.6
	 26.6	 16.1	 12 000	 16 000	 DB	 DF	 DT	 22.5	 21.5	 41.5	 42.5	 1	 0.6

	 17.5	 11.2	 15 000	 20 000	 DB	 DF	 DT	 24.5	 24.5	 37.5	 39.5	 0.6	 0.3
	 26.1	 16.8	 14 000	 18 000	 DB	 DF	 DT	 25.5	 24.5	 41.5	 42.5	 1	 0.6
	 23.9	 15.4	 12 000	 16 000	 DB	 DF	 DT	 25.5	 24.5	 41.5	 42.5	 1	 0.6
	 33.5	 20.8	 12 000	 17 000	 DB	 DF	 DT	 27	 24.5	 45	 47.5	 1	 0.6
	 31.0	 19.3	 11 000	 14 000	 DB	 DF	 DT	 27	 24.5	 45	 47.5	 1	 0.6

	 12.9	 9.95	 13 000	 18 000	 DB	 DF	 DT	 27.5	 27.5	 39.5	 40.8	 0.3	 0.15
	 19.3	 13.7	 12 000	 17 000	 DB	 DF	 DT	 29.5	 29.5	 42.5	 44.5	 0.6	 0.3
	 29.2	 20.6	 11 000	 15 000	 DB	 DF	 DT	 30.5	 29.5	 46.5	 47.5	 1	 0.6
	 26.6	 18.8	 10 000	 13 000	 DB	 DF	 DT	 30.5	 29.5	 46.5	 47.5	 1	 0.6
	 47.5	 31.5	 10 000	 14 000	 DB	 DF	 DT	 32	 29.5	 55	 57.5	 1	 0.6
	 44.0	 29.3	 9 100	 12 000	 DB	 DF	 DT	 32	 29.5	 55	 57.5	 1	 0.6

	 13.6	 11.5	 12 000	 15 000	 DB	 DF	 DT	 32.5	 32.5	 44.5	 45.8	 0.3	 0.15
	 25.0	 18.9	 11 000	 14 000	 DB	 DF	 DT	 35.5	 35.5	 49.5	 50.5	 1	 0.6

	 26	 8	 16	 0.3	 0.15	 5.10	 2.07	 0.162	 29 000	 39 000	 7000	 9	 0.023
	 30	 9	 18	 0.6	 0.3	 6.00	 2.74	 0.214	 28 000	 37 000	 7200	 10.5	 0.029
	 30	 9	 18	 0.6	 0.3	 5.50	 2.52	 0.197	 24 000	 32 000	 7200B	 13	 0.029
	 35	 11	 22	 0.6	 0.3	 11.2	 4.95	 0.385	 26 000	 34 000	 7300	 12	 0.04
	 35	 11	 22	 0.6	 0.3	 10.5	 4.60	 0.360	 22 000	 29 000	 7300B	 15	 0.041

	 28	 8	 16	 0.3	 0.15	 5.60	 2.46	 0.193	 26 000	 35 000	 7001	 10	 0.025
	 32	 10	 20	 0.6	 0.3	 8.40	 3.95	 0.310	 25 000	 33 000	 7201	 11.5	 0.035
	 32	 10	 20	 0.6	 0.3	 7.75	 3.65	 0.287	 21 000	 28 000	 7201B	 14	 0.036
	 37	 12	 24	 1	 0.6	 12.4	 5.25	 0.410	 23 000	 30 000	 7301	 13	 0.044
	 37	 12	 24	 1	 0.6	 11.7	 4.95	 0.385	 19 000	 26 000	 7301B	 16.5	 0.045

	 32	 9	 18	 0.3	 0.15	 6.40	 3.15	 0.246	 23 000	 31 000	 7002	 11.5	 0.035
	 35	 11	 22	 0.6	 0.3	 10.0	 4.70	 0.370	 22 000	 29 000	 7202	 12.5	 0.046
	 35	 11	 22	 0.6	 0.3	 9.25	 4.35	 0.340	 18 000	 25 000	 7202B	 16	 0.046
	 42	 13	 26	 1	 0.6	 14.9	 7.20	 0.560	 19 000	 26 000	 7302	 15	 0.055
	 42	 13	 26	 1	 0.6	 13.8	 6.65	 0.520	 17 000	 22 000	 7302B	 19	 0.057

	 35	 10	 20	 0.3	 0.15	 7.95	 3.85	 0.299	 21 000	 28 000	 7003	 12.5	 0.046
	 40	 12	 24	 0.6	 0.3	 13.2	 6.60	 0.515	 19 000	 26 000	 7203	 14.5	 0.064
	 40	 12	 24	 0.6	 0.3	 12.2	 6.10	 0.480	 17 000	 22 000	 7203B	 18	 0.066
	 47	 14	 28	 1	 0.6	 17.7	 8.65	 0.675	 18 000	 24 000	 7303	 16	 0.107
	 47	 14	 28	 1	 0.6	 16.4	 8.05	 0.630	 15 000	 20 000	 7303B	 20.5	 0.109

	 42	 12	 24	 0.6	 0.3	 10.7	 5.60	 0.440	 19 000	 25 000	 7004	 15	 0.08
	 47	 14	 28	 1	 0.6	 16.1	 8.40	 0.655	 17 000	 23 000	 7204	 17	 0.1
	 47	 14	 28	 1	 0.6	 14.7	 7.70	 0.605	 15 000	 20 000	 7204B	 21.5	 0.102
	 52	 15	 30	 1.1	 0.6	 20.7	 10.4	 0.815	 16 000	 21 000	 7304	 18	 0.138
	 52	 15	 30	 1.1	 0.6	 19.2	 9.65	 0.755	 13 000	 18 000	 7304B	 22.5	 0.141

	 42	 9	 18	 0.3	 0.15	 7.90	 4.95	 0.360	 17 000	 22 000	 7905	 14	 0.05
	 47	 12	 24	 0.6	 0.3	 11.9	 6.85	 0.535	 16 000	 21 000	 7005	 16.5	 0.093
	 52	 15	 30	 1	 0.6	 18.0	 10.3	 0.805	 14 000	 19 000	 7205	 19	 0.125
	 52	 15	 30	 1	 0.6	 16.4	 9.40	 0.740	 12 000	 16 000	 7205B	 24	 0.129
	 62	 17	 34	 1.1	 0.6	 29.3	 15.8	 1.24	 13 000	 17 000	 7305	 21	 0.23
	 62	 17	 34	 1.1	 0.6	 27.0	 14.6	 1.14	 11 000	 15 000	 7305B	 27	 0.234

	 47	 9	 18	 0.3	 0.15	 8.35	 5.75	 0.395	 14 000	 19 000	 7906	 15.5	 0.058
	 55	 13	 26	 1	 0.6	 15.4	 9.45	 0.725	 13 000	 18 000	 7006	 19	 0.135

ra

r1a ra

Single row Back-to-back
arrangement

(DB)

Face-to-face
arrangement

(DF)

Tandem
arrangement

(DT)

ra

ra

r1

rr1

r

●Single and Duplex Angular Contact Ball Bearings ●Single and Duplex Angular Contact Ball Bearings

Boundary dimensions Basic load rating Fatigue Allowable speed 1) Bearing Load Mass
load number 2) center kg

mm dynamic static limit min-1 mm
kN kN Grease Oil Single row

d D B 2B rs min3） rls min3) Cr C0r Cu lubrication lubrication a (approx.)

Basic load rating Allowable speed 1) Bearing number Installation-related dimensions
dynamic static (duplex)

(duplex) min-1 mm
kN Grease Oil DB DF DT da db Da Db ras r1as

Cr C0r lubrication lubrication Min. Min. Max. Max. Max. Max.

1) �This value achieved with machined cages; when pressed cages are used, 80% of this value is acceptable.   2) Bearing numbers appended with the code 
“B” have a contact angle of 40˚; bearings without this code have a contact angle of 30˚.   3) Smallest allowable dimension for chamfer dimension r or r1.

Note: �For bearing series 79 and 70, inner rings are constructed with groove abutments on both sides. Therefore, the inner ring chamfer 
dimension r1 is identical to dimension r. Furthermore, the radius r1a of the shaft corner roundness is likewise identical to ra.

30˚

e
X Y

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝X0 Fr＋Y0 Fa

Fa / Fr≦e Fa / Fr＞e
Single, DT DB, DF

Fa / Fr≦e Fa / Fr＞e
X Y X Y X Y

40˚
0.80
1.14

1
1

0
0

0.39
0.35

0.76
0.57

1
1

0.78
0.55

0.63
0.57

1.24
0.93

For single and DT arrangement, when P0r＜Fr use
P0r＝Fr.

30˚
X0

Single, DT DB, DF

Co
nt

ac
t

an
gl

e

40˚
0.5
0.5

Y0 X0 Y0
0.33
0.26

1
1

0.66
0.52

Co
nta

ct
ang

le

B-60 B-61
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 d  30〜 55mm

	 62	 16	 32	 1	 0.6	 24.9	 14.8	 1.16	 12 000	 16 000	 7206	 21.5	 0.193
	 62	 16	 32	 1	 0.6	 22.7	 13.5	 1.06	 11 000	 14 000	 7206B	 27.5	 0.197
	 72	 19	 38	 1.1	 0.6	 37.5	 22.3	 1.75	 11 000	 15 000	 7306	 24.5	 0.345
	 72	 19	 38	 1.1	 0.6	 34.0	 20.5	 1.61	 9 600	 13 000	 7306B	 31.5	 0.352

	 55	 10	 20	 0.6	 0.3	 13.3	 8.85	 0.640	 13 000	 17 000	 7907	 18	 0.088
	 62	 14	 28	 1	 0.6	 19.4	 12.6	 0.955	 12 000	 16 000	 7007	 21	 0.18
	 72	 17	 34	 1.1	 0.6	 33.0	 20.1	 1.57	 11 000	 14 000	 7207	 24	 0.281
	 72	 17	 34	 1.1	 0.6	 30.0	 18.4	 1.44	 9 300	 12 000	 7207B	 31	 0.287
	 80	 21	 42	 1.5	 1	 44.0	 26.3	 2.05	 9 800	 13 000	 7307	 27	 0.462
	 80	 21	 42	 1.5	 1	 40.5	 24.2	 1.89	 8 400	 11 000	 7307B	 34.5	 0.469

	 62	 12	 24	 0.6	 0.3	 14.0	 10.2	 0.705	 11 000	 15 000	 7908	 20.5	 0.13
	 68	 15	 30	 1	 0.6	 20.8	 14.6	 1.07	 10 000	 14 000	 7008	 23	 0.222
	 80	 18	 36	 1.1	 0.6	 39.0	 25.1	 1.97	 9 600	 13 000	 7208	 26.5	 0.355
	 80	 18	 36	 1.1	 0.6	 35.5	 23.0	 1.80	 8 300	 11 000	 7208B	 34	 0.375
	 90	 23	 46	 1.5	 1	 54.0	 33.0	 2.58	 8 600	 12 000	 7308	 30.5	 0.625
	 90	 23	 46	 1.5	 1	 49.5	 30.5	 2.37	 7 400	 9 900	 7308B	 39	 0.636

	 68	 12	 24	 0.6	 0.3	 17.4	 12.9	 0.895	 10 000	 14 000	 7909	 22.5	 0.15
	 75	 16	 32	 1	 0.6	 24.7	 17.7	 1.29	 9 500	 13 000	 7009	 25.5	 0.282
	 85	 19	 38	 1.1	 0.6	 44.0	 28.7	 2.25	 8 700	 12 000	 7209	 28.5	 0.404
	 85	 19	 38	 1.1	 0.6	 40.0	 26.2	 2.04	 7 400	 9 900	 7209B	 37	 0.41
	100	 25	 50	 1.5	 1	 70.5	 44.0	 3.45	 7 800	 10 000	 7309	 33.5	 0.837
	100	 25	 50	 1.5	 1	 64.5	 40.5	 3.15	 6 600	 8 900	 7309B	 43	 0.854

	 72	 12	 24	 0.6	 0.3	 18.4	 14.5	 0.985	 9 200	 12 000	 7910	 23.5	 0.157
	 80	 16	 32	 1	 0.6	 26.2	 20.1	 1.42	 8 600	 11 000	 7010	 27	 0.306
	 90	 20	 40	 1.1	 0.6	 45.5	 31.5	 2.46	 7 900	 10 000	 7210	 30	 0.457
	 90	 20	 40	 1.1	 0.6	 41.5	 28.6	 2.16	 6 700	 9 000	 7210B	 39.5	 0.466
	110	 27	 54	 2	 1	 82.5	 52.5	 4.10	 7 100	 9 400	 7310	 36.5	 1.09
	110	 27	 54	 2	 1	 75.5	 48.5	 3.80	 6 000	 8 100	 7310B	 47	 1.11

	 80	 13	 26	 1	 0.6	 19.2	 16.1	 1.07	 8 400	 11 000	 7911	 26	 0.214
	 90	 18	 36	 1.1	 0.6	 34.5	 26.3	 1.90	 7 900	 11 000	 7011	 30	 0.447
	100	 21	 42	 1.5	 1	 56.5	 39.5	 3.10	 7 100	 9 500	 7211	 33	 0.6
	100	 21	 42	 1.5	 1	 51.5	 36.0	 2.74	 6 100	 8 200	 7211B	 43	 0.612
	120	 29	 58	 2	 1	 95.0	 61.5	 4.80	 6 400	 8 600	 7311	 40	 1.39
	120	 29	 58	 2	 1	 87.0	 56.5	 4.45	 5 500	 7 300	 7311B	 52	 1.42

	 40.5	 29.6	 9 800	 13 000	 DB	 DF	 DT	 35.5	 34.5	 56.5	 57.5	 1	 0.6
	 37.0	 27.1	 8 600	 11 000	 DB	 DF	 DT	 35.5	 34.5	 56.5	 57.5	 1	 0.6
	 60.5	 44.5	 8 900	 12 000	 DB	 DF	 DT	 37	 34.5	 65	 67.5	 1	 0.6
	 55.5	 41.0	 7 700	 10 000	 DB	 DF	 DT	 37	 34.5	 65	 67.5	 1	 0.6

	 21.6	 17.7	 10 000	 13 000	 DB	 DF	 DT	 39.5	 39.5	 50.5	 52.5	 0.6	 0.3
	 31.5	 25.1	 9 400	 13 000	 DB	 DF	 DT	 40.5	 40.5	 56.5	 57.5	 1	 0.6
	 53.5	 40.0	 8 600	 11 000	 DB	 DF	 DT	 42	 39.5	 65	 67.5	 1	 0.6
	 49.0	 36.5	 7 500	 10 000	 DB	 DF	 DT	 42	 39.5	 65	 67.5	 1	 0.6
	 72.0	 52.5	 7 800	 10 000	 DB	 DF	 DT	 43.5	 40.5	 71.5	 74.5	 1.5	 1
	 66.0	 48.5	 6 800	 9 000	 DB	 DF	 DT	 43.5	 40.5	 71.5	 74.5	 1.5	 1

	 22.8	 20.4	 9 000	 12 000	 DB	 DF	 DT	 44.5	 44.5	 57.5	 59.5	 0.6	 0.3
	 34.0	 29.2	 8 300	 11 000	 DB	 DF	 DT	 45.5	 45.5	 62.5	 63.5	 1	 0.6
	 63.5	 50.5	 7 700	 10 000	 DB	 DF	 DT	 47	 44.5	 73	 75.5	 1	 0.6
	 58.0	 46.0	 6 700	 8 900	 DB	 DF	 DT	 47	 44.5	 73	 75.5	 1	 0.6
	 88.0	 66.0	 6 900	 9 200	 DB	 DF	 DT	 48.5	 45.5	 81.5	 84.5	 1.5	 1
	 80.5	 60.5	 6 000	 8 000	 DB	 DF	 DT	 48.5	 45.5	 81.5	 84.5	 1.5	 1

	 28.3	 25.7	 8 100	 11 000	 DB	 DF	 DT	 49.5	 49.5	 63.5	 65.5	 0.6	 0.3
	 40.0	 35.5	 7 500	 10 000	 DB	 DF	 DT	 50.5	 50.5	 69.5	 70.5	 1	 0.6
	 71.5	 57.5	 6 900	 9 200	 DB	 DF	 DT	 52	 49.5	 78	 80.5	 1	 0.6
	 65.0	 52.5	 6 000	 8 000	 DB	 DF	 DT	 52	 49.5	 78	 80.5	 1	 0.6
	114	 88.0	 6 200	 8 200	 DB	 DF	 DT	 53.5	 50.5	 91.5	 94.5	 1.5	 1
	105	 81.0	 5 400	 7 200	 DB	 DF	 DT	 53.5	 50.5	 91.5	 94.5	 1.5	 1

	 29.9	 28.9	 7 300	 9 800	 DB	 DF	 DT	 54.5	 54.5	 67.5	 69.5	 0.6	 0.3
	 42.5	 40.0	 6 800	 9 100	 DB	 DF	 DT	 55.5	 55.5	 74.5	 75.5	 1	 0.6
	 74.5	 63.0	 6 300	 8 300	 DB	 DF	 DT	 57	 54.5	 83	 85.5	 1	 0.6
	 67.5	 57.0	 5 500	 7 300	 DB	 DF	 DT	 57	 54.5	 83	 85.5	 1	 0.6
	134	 105	 5 600	 7 500	 DB	 DF	 DT	 60	 55.5	 100	 104.5	 2	 1
	123	 96.5	 4 900	 6 500	 DB	 DF	 DT	 60	 55.5	 100	 104.5	 2	 1

	 31.0	 32.0	 6 700	 8 900	 DB	 DF	 DT	 60.5	 60.5	 74.5	 75.5	 1	 0.6
	 56.0	 52.5	 6 300	 8 400	 DB	 DF	 DT	 62	 62	 83	 85.5	 1	 0.6
	 92.0	 79.0	 5 700	 7 600	 DB	 DF	 DT	 63.5	 60.5	 91.5	 94.5	 1.5	 1
	 83.5	 72.0	 5 000	 6 600	 DB	 DF	 DT	 63.5	 60.5	 91.5	 94.5	 1.5	 1
	154	 123	 5 100	 6 800	 DB	 DF	 DT	 65	 60.5	 110	 114.5	 2	 1
	142	 113	 4 500	 5 900	 DB	 DF	 DT	 65	 60.5	 110	 114.5	 2	 1
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●Single and Duplex Angular Contact Ball Bearings ●Single and Duplex Angular Contact Ball Bearings

Boundary dimensions Basic load rating Fatigue Allowable speed 1) Bearing Load Mass
load number 2) center kg

mm dynamic static limit min-1 mm
kN kN Grease Oil Single row

d D B 2B rs min3） rls min3) Cr C0r Cu lubrication lubrication a (approx.)

Basic load rating Allowable speed 1) Bearing number Installation-related dimensions
dynamic static (duplex)

(duplex) min-1 mm
kN Grease Oil DB DF DT da db Da Db ras r1as

Cr C0r lubrication lubrication Min. Min. Max. Max. Max. Max.

1) �This value achieved with machined cages; when pressed cages are used, 80% of this value is acceptable.   2) Bearing numbers appended with the code 
“B” have a contact angle of 40˚; bearings without this code have a contact angle of 30˚.   3) Smallest allowable dimension for chamfer dimension r or r1.

Note: �For bearing series 79 and 70, inner rings are constructed with groove abutments on both sides. Therefore, the inner ring chamfer 
dimension r1 is identical to dimension r. Furthermore, the radius r1a of the shaft corner roundness is likewise identical to ra.
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Pr＝XFr＋YFa

Static equivalent radial load
P0r＝X0 Fr＋Y0 Fa
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X Y X Y X Y

40˚
0.80
1.14

1
1

0
0

0.39
0.35

0.76
0.57

1
1

0.78
0.55

0.63
0.57

1.24
0.93

For single and DT arrangement, when P0r＜Fr use
P0r＝Fr.
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 d  60〜 85mm

	 32.5	 35.0	 6 200	 8 300	 DB	 DF	 DT	 65.5	 65.5	 79.5	 80.5	 1	 0.6
	 57.5	 56.0	 5 800	 7 700	 DB	 DF	 DT	 67	 67	 88	 90.5	 1	 0.6
	111	 98.0	 5 300	 7 000	 DB	 DF	 DT	 68.5	 65.5	 101.5	 104.5	 1.5	 1
	101	 89.0	 4 600	 6 100	 DB	 DF	 DT	 68.5	 65.5	 101.5	 104.5	 1.5	 1
	176	 143	 4 700	 6 300	 DB	 DF	 DT	 72	 67	 118	 123	 2	 1
	162	 132	 4 100	 5 500	 DB	 DF	 DT	 72	 67	 118	 123	 2	 1

	 33.0	 36.0	 5 700	 7 600	 DB	 DF	 DT	 70.5	 70.5	 84.5	 85.5	 1	 0.6
	 60.5	 62.5	 5 400	 7 100	 DB	 DF	 DT	 72	 72	 93	 95.5	 1	 0.6
	126	 116	 4 900	 6 500	 DB	 DF	 DT	 73.5	 70.5	 111.5	 114.5	 1.5	 1
	115	 105	 4 200	 5 600	 DB	 DF	 DT	 73.5	 70.5	 111.5	 114.5	 1.5	 1
	200	 164	 4 400	 5 800	 DB	 DF	 DT	 77	 72	 128	 133	 2	 1
	183	 151	 3 800	 5 100	 DB	 DF	 DT	 77	 72	 128	 133	 2	 1

	 47.0	 52.5	 5 300	 7 100	 DB	 DF	 DT	 75.5	 75.5	 94.5	 95.5	 1	 0.6
	 77.0	 78.5	 5 000	 6 600	 DB	 DF	 DT	 77	 77	 103	 105.5	 1	 0.6
	137	 127	 4 500	 6 000	 DB	 DF	 DT	 78.5	 75.5	 116.5	 119.5	 1.5	 1
	124	 116	 3 900	 5 200	 DB	 DF	 DT	 78.5	 75.5	 116.5	 119.5	 1.5	 1
	224	 187	 4 100	 5 400	 DB	 DF	 DT	 82	 77	 138	 143	 2	 1
	206	 172	 3 500	 4 700	 DB	 DF	 DT	 82	 77	 138	 143	 2	 1

	 48.0	 54.0	 5 000	 6 700	 DB	 DF	 DT	 80.5	 80.5	 99.5	 100.5	 1	 0.6
	 78.5	 83.5	 4 600	 6 200	 DB	 DF	 DT	 82	 82	 108	 110.5	 1	 0.6
	142	 137	 4 200	 5 600	 DB	 DF	 DT	 83.5	 80.5	 121.5	 124.5	 1.5	 1
	128	 124	 3 700	 4 900	 DB	 DF	 DT	 83.5	 80.5	 121.5	 124.5	 1.5	 1
	244	 212	 3 800	 5 000	 DB	 DF	 DT	 87	 82	 148	 153	 2	 1
	224	 195	 3 300	 4 400	 DB	 DF	 DT	 87	 82	 148	 153	 2	 1

	 48.5	 56.0	 4 700	 6 200	 DB	 DF	 DT	 85.5	 85.5	 104.5	 105.5	 1	 0.6
	 96.0	 101	 4 400	 5 800	 DB	 DF	 DT	 87	 87	 118	 120.5	 1	 0.6
	160	 152	 3 900	 5 300	 DB	 DF	 DT	 90	 85.5	 130	 134.5	 2	 1
	145	 139	 3 400	 4 600	 DB	 DF	 DT	 90	 85.5	 130	 134.5	 2	 1
	265	 238	 3 500	 4 700	 DB	 DF	 DT	 92	 87	 158	 163	 2	 1
	243	 218	 3 100	 4 100	 DB	 DF	 DT	 92	 87	 158	 163	 2	 1

	 65.0	 76.0	 4 400	 5 900	 DB	 DF	 DT	 92	 92	 113	 115.5	 1	 0.6
	 98.5	 107	 4 100	 5 500	 DB	 DF	 DT	 92	 92	 123	 125.5	 1	 0.6
	179	 177	 3 700	 5 000	 DB	 DF	 DT	 95	 90.5	 140	 144.5	 2	 1
	162	 161	 3 200	 4 300	 DB	 DF	 DT	 95	 90.5	 140	 144.5	 2	 1

	 85	 13	 26	 1	 0.6	 20.0	 17.4	 1.16	 7 800	 10 000	 7912	 27.5	 0.23
	 95	 18	 36	 1.1	 0.6	 35.5	 28.1	 1.99	 7 200	 9 600	 7012	 31.5	 0.478
	110	 22	 44	 1.5	 1	 68.5	 49.0	 3.85	 6 600	 8 800	 7212	 36	 0.765
	110	 22	 44	 1.5	 1	 62.0	 44.5	 3.40	 5 700	 7 600	 7212B	 47.5	 0.78
	130	 31	 62	 2.1	 1.1	 109	 71.5	 5.60	 5 900	 7 900	 7312	 43	 1.74
	130	 31	 62	 2.1	 1.1	 99.5	 66.0	 5.15	 5 100	 6 800	 7312B	 56	 1.77

	 90	 13	 26	 1	 0.6	 20.2	 18.0	 1.20	 7 200	 9 600	 7913	 29	 0.245
	100	 18	 36	 1.1	 0.6	 37.5	 31.5	 2.18	 6 700	 9 000	 7013	 33	 0.509
	120	 23	 46	 1.5	 1	 78.0	 58.0	 4.55	 6 100	 8 100	 7213	 38	 0.962
	120	 23	 46	 1.5	 1	 70.5	 52.5	 3.95	 5 200	 7 000	 7213B	 50.5	 0.981
	140	 33	 66	 2.1	 1.1	 123	 82.0	 6.35	 5 500	 7 300	 7313	 46	 2.11
	140	 33	 66	 2.1	 1.1	 113	 75.5	 5.85	 4 700	 6 300	 7313B	 59.5	 2.15

	100	 16	 32	 1	 0.6	 29.0	 26.2	 1.74	 6 700	 9 000	 7914	 32.5	 0.397
	110	 20	 40	 1.1	 0.6	 47.5	 39.5	 2.78	 6 200	 8 300	 7014	 36	 0.705
	125	 24	 48	 1.5	 1	 84.5	 63.5	 5.00	 5 700	 7 600	 7214	 40	 1.09
	125	 24	 48	 1.5	 1	 76.5	 58.0	 4.35	 4 900	 6 500	 7214B	 53	 1.11
	150	 35	 70	 2.1	 1.1	 138	 93.5	 6.95	 5 100	 6 800	 7314	 49.5	 2.56
	150	 35	 70	 2.1	 1.1	 127	 86	 6.40	 4 400	 5 800	 7314B	 63.5	 2.61

	105	 16	 32	 1	 0.6	 29.4	 27.1	 1.80	 6 300	 8 400	 7915	 34	 0.42
	115	 20	 40	 1.1	 0.6	 48.5	 41.5	 2.90	 5 800	 7 800	 7015	 37.5	 0.745
	130	 25	 50	 1.5	 1	 87.5	 68.5	 5.20	 5 300	 7 100	 7215	 42.5	 1.17
	130	 25	 50	 1.5	 1	 79.0	 62.0	 4.50	 4 500	 6 000	 7215B	 56	 1.19
	160	 37	 74	 2.1	 1.1	 150	 106	 7.65	 4 800	 6 300	 7315	 52.5	 3.07
	160	 37	 74	 2.1	 1.1	 138	 97.5	 7.00	 4 100	 5 400	 7315B	 68	 3.13

	110	 16	 32	 1	 0.6	 29.8	 28.0	 1.86	 5 900	 7 800	 7916	 35.5	 0.444
	125	 22	 44	 1.1	 0.6	 59.0	 50.5	 3.50	 5 500	 7 300	 7016	 40.5	 0.994
	140	 26	 52	 2	 1	 98.5	 76.0	 5.65	 5 000	 6 600	 7216	 45	 1.39
	140	 26	 52	 2	 1	 89.0	 69.5	 4.90	 4 300	 5 700	 7216B	 59	 1.42
	170	 39	 78	 2.1	 1.1	 163	 119	 8.30	 4 500	 5 900	 7316	 55.5	 3.65
	170	 39	 78	 2.1	 1.1	 149	 109	 7.65	 3 800	 5 100	 7316B	 72	 3.72

	120	 18	 36	 1.1	 0.6	 40.0	 38.0	 2.49	 5 500	 7 400	 7917	 38.5	 0.628
	130	 22	 44	 1.1	 0.6	 60.5	 53.5	 3.60	 5 100	 6 900	 7017	 42	 1.04
	150	 28	 56	 2	 1	 110	 88.5	 6.25	 4 700	 6 200	 7217	 48	 1.78
	150	 28	 56	 2	 1	 99.5	 80.5	 5.45	 4 000	 5 300	 7217B	 63.5	 1.82
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●Single and Duplex Angular Contact Ball Bearings ●Single and Duplex Angular Contact Ball Bearings

Boundary dimensions Basic load rating Fatigue Allowable speed 1) Bearing Load Mass
load number 2) center kg

mm dynamic static limit min-1 mm
kN kN Grease Oil Single row

d D B 2B rs min3） rls min3) Cr C0r Cu lubrication lubrication a (approx.)

Basic load rating Allowable speed 1) Bearing number Installation-related dimensions
dynamic static (duplex)

(duplex) min-1 mm
kN Grease Oil DB DF DT da db Da Db ras r1as

Cr C0r lubrication lubrication Min. Min. Max. Max. Max. Max.

1) �This value achieved with machined cages; when pressed cages are used, 80% of this value is acceptable.   2) Bearing numbers appended with the code 
“B” have a contact angle of 40˚; bearings without this code have a contact angle of 30˚.   3) Smallest allowable dimension for chamfer dimension r or r1.

Note: �For bearing series 79 and 70, inner rings are constructed with groove abutments on both sides. Therefore, the inner ring chamfer 
dimension r1 is identical to dimension r. Furthermore, the radius r1a of the shaft corner roundness is likewise identical to ra.
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Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝X0 Fr＋Y0 Fa

Fa / Fr≦e Fa / Fr＞e
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X Y X Y X Y

40˚
0.80
1.14

1
1

0
0

0.39
0.35

0.76
0.57

1
1

0.78
0.55

0.63
0.57

1.24
0.93

For single and DT arrangement, when P0r＜Fr use
P0r＝Fr.
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 d  85〜 120mm

	286	 265	 3 300	 4 500	 DB	 DF	 DT	 99	 92	 166	 173	 2.5	 1
	262	 244	 2 900	 3 900	 DB	 DF	 DT	 99	 92	 166	 173	 2.5	 1

	 65.5	 75.5	 4 200	 5 500	 DB	 DF	 DT	 97	 97	 118	 120.5	 1	 0.6
	117	 127	 3 900	 5 200	 DB	 DF	 DT	 98.5	 98.5	 131.5	 134.5	 1.5	 1
	212	 206	 3 500	 4 700	 DB	 DF	 DT	 100	 95.5	 150	 154.5	 2	 1
	192	 188	 3 100	 4 100	 DB	 DF	 DT	 100	 95.5	 150	 154.5	 2	 1
	305	 294	 3 200	 4 200	 DB	 DF	 DT	 104	 97	 176	 183	 2.5	 1
	281	 270	 2 700	 3 700	 DB	 DF	 DT	 104	 97	 176	 183	 2.5	 1

	 67.0	 81.5	 3 900	 5 300	 DB	 DF	 DT	 102	 102	 123	 125.5	 1	 0.6
	120	 134	 3 700	 4 900	 DB	 DF	 DT	 103.5	 103.5	 136.5	 139.5	 1.5	 1
	240	 236	 3 300	 4 400	 DB	 DF	 DT	 107	 102	 158	 163	 2	 1
	218	 215	 2 900	 3 800	 DB	 DF	 DT	 107	 102	 158	 163	 2	 1
	330	 325	 3 000	 3 900	 DB	 DF	 DT	 109	 102	 186	 193	 2.5	 1
	300	 298	 2 600	 3 400	 DB	 DF	 DT	 109	 102	 186	 193	 2.5	 1

	 86.0	 105	 3 700	 5 000	 DB	 DF	 DT	 107	 107	 133	 135.5	 1	 0.6
	123	 141	 3 500	 4 600	 DB	 DF	 DT	 108.5	 108.5	 141.5	 144.5	 1.5	 1
	259	 251	 3 100	 4 200	 DB	 DF	 DT	 112	 107	 168	 173	 2	 1
	234	 229	 2 700	 3 600	 DB	 DF	 DT	 112	 107	 168	 173	 2	 1
	375	 385	 2 800	 3 700	 DB	 DF	 DT	 114	 107	 201	 208	 2.5	 1
	340	 355	 2 400	 3 300	 DB	 DF	 DT	 114	 107	 201	 208	 2.5	 1

	 87.5	 109	 3 500	 4 700	 DB	 DF	 DT	 112	 112	 138	 140.5	 1	 0.6
	144	 163	 3 300	 4 400	 DB	 DF	 DT	 115	 115	 150	 154.5	 2	 1
	282	 283	 3 000	 4 000	 DB	 DF	 DT	 117	 112	 178	 183	 2	 1
	255	 258	 2 600	 3 500	 DB	 DF	 DT	 117	 112	 178	 183	 2	 1
	395	 420	 2 700	 3 600	 DB	 DF	 DT	 119	 112	 211	 218	 2.5	 1
	365	 385	 2 300	 3 100	 DB	 DF	 DT	 119	 112	 211	 218	 2.5	 1

	 89.0	 112	 3 400	 4 500	 DB	 DF	 DT	 117	 117	 143	 145.5	 1	 0.6
	165	 186	 3 100	 4 200	 DB	 DF	 DT	 120	 120	 160	 164.5	 2	 1
	305	 315	 2 800	 3 800	 DB	 DF	 DT	 122	 117	 188	 193	 2	 1
	277	 289	 2 500	 3 300	 DB	 DF	 DT	 122	 117	 188	 193	 2	 1
	445	 490	 2 600	 3 400	 DB	 DF	 DT	 124	 117	 226	 233	 2.5	 1
	405	 455	 2 200	 3 000	 DB	 DF	 DT	 124	 117	 226	 233	 2.5	 1

	109	 139	 3 100	 4 100	 DB	 DF	 DT	 127	 127	 158	 160.5	 1	 0.6

	180	 41	 82	 3	 1.1	 176	 133	 9.00	 4 200	 5 600	 7317	 59	 4.34
	180	 41	 82	 3	 1.1	 161	 122	 8.30	 3 600	 4 800	 7317B	 76	 4.43

	125	 18	 36	 1.1	 0.6	 39.5	 38.0	 2.42	 5 200	 7 000	 7918	 40	 0.658
	140	 24	 48	 1.5	 1	 72.0	 63.5	 4.15	 4 900	 6 500	 7018	 45	 1.35
	160	 30	 60	 2	 1	 130	 103	 7.20	 4 400	 5 900	 7218	 51	 2.18
	160	 30	 60	 2	 1	 118	 94.0	 6.30	 3 800	 5 000	 7218B	 67.5	 2.22
	190	 43	 86	 3	 1.1	 189	 147	 9.70	 4 000	 5 300	 7318	 62	 5.06
	190	 43	 86	 3	 1.1	 173	 135	 8.95	 3 400	 4 500	 7318B	 80.5	 5.16

	130	 18	 36	 1.1	 0.6	 41.5	 40.5	 2.54	 5 000	 6 600	 7919	 41.5	 0.688
	145	 24	 48	 1.5	 1	 74.0	 67.0	 4.25	 4 600	 6 100	 7019	 46.5	 1.41
	170	 32	 64	 2.1	 1.1	 148	 118	 8.05	 4 100	 5 500	 7219	 54.5	 2.67
	170	 32	 64	 2.1	 1.1	 134	 107	 7.00	 3 500	 4 700	 7219B	 71.5	 2.72
	200	 45	 90	 3	 1.1	 202	 162	 10.5	 3 700	 5 000	 7319	 65	 5.89
	200	 45	 90	 3	 1.1	 185	 149	 9.60	 3 200	 4 200	 7319B	 84.5	 6

	140	 20	 40	 1.1	 0.6	 53.0	 52.5	 3.20	 4 700	 6 200	 7920	 44.5	 0.934
	150	 24	 48	 1.5	 1	 75.5	 70.5	 4.35	 4 400	 5 800	 7020	 48	 1.47
	180	 34	 68	 2.1	 1.1	 159	 126	 8.30	 3 900	 5 200	 7220	 57.5	 3.2
	180	 34	 68	 2.1	 1.1	 144	 114	 7.30	 3 400	 4 500	 7220B	 76	 3.26
	215	 47	 94	 3	 1.1	 230	 193	 12.0	 3 500	 4 700	 7320	 69	 7.18
	215	 47	 94	 3	 1.1	 211	 178	 11.1	 3 000	 4 000	 7320B	 89.5	 7.32

	145	 20	 40	 1.1	 0.6	 54.0	 54.5	 3.25	 4 400	 5 900	 7921	 46	 0.972
	160	 26	 52	 2	 1	 88.5	 81.5	 4.95	 4 100	 5 500	 7021	 51.5	 1.86
	190	 36	 72	 2.1	 1.1	 173	 142	 9.10	 3 700	 5 000	 7221	 60.5	 3.79
	190	 36	 72	 2.1	 1.1	 157	 129	 8.05	 3 200	 4 300	 7221B	 80	 3.87
	225	 49	 98	 3	 1.1	 244	 210	 12.8	 3 400	 4 500	 7321	 72	 8.2
	225	 49	 98	 3	 1.1	 224	 194	 11.8	 2 900	 3 800	 7321B	 93.5	 8.36

	150	 20	 40	 1.1	 0.6	 54.5	 56.0	 3.25	 4 200	 5 700	 7922	 47.5	 1.01
	170	 28	 56	 2	 1	 102	 93.0	 5.50	 3 900	 5 300	 7022	 54.5	 2.3
	200	 38	 76	 2.1	 1.1	 188	 158	 9.95	 3 500	 4 700	 7222	 64	 4.45
	200	 38	 76	 2.1	 1.1	 170	 144	 8.80	 3 000	 4 000	 7222B	 84	 4.54
	240	 50	 100	 3	 1.1	 273	 246	 14.5	 3 200	 4 300	 7322	 76	 9.6
	240	 50	 100	 3	 1.1	 250	 226	 13.3	 2 700	 3 700	 7322B	 99	 9.8

	165	 22	 44	 1.1	 0.6	 67.5	 69.5	 3.90	 3 900	 5 200	 7924	 52	 1.66
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●Single and Duplex Angular Contact Ball Bearings ●Single and Duplex Angular Contact Ball Bearings

Boundary dimensions Basic load rating Fatigue Allowable speed 1) Bearing Load Mass
load number 2) center kg

mm dynamic static limit min-1 mm
kN kN Grease Oil Single row

d D B 2B rs min3） rls min3) Cr C0r Cu lubrication lubrication a (approx.)

Basic load rating Allowable speed 1) Bearing number Installation-related dimensions
dynamic static (duplex)

(duplex) min-1 mm
kN Grease Oil DB DF DT da db Da Db ras r1as

Cr C0r lubrication lubrication Min. Min. Max. Max. Max. Max.

1) �This value achieved with machined cages; when pressed cages are used, 80% of this value is acceptable.   2) Bearing numbers appended with the code 
“B” have a contact angle of 40˚; bearings without this code have a contact angle of 30˚.   3) Smallest allowable dimension for chamfer dimension r or r1.

Note: �For bearing series 79 and 70, inner rings are constructed with groove abutments on both sides. Therefore, the inner ring chamfer 
dimension r1 is identical to dimension r. Furthermore, the radius r1a of the shaft corner roundness is likewise identical to ra.
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Pr＝XFr＋YFa

Static equivalent radial load
P0r＝X0 Fr＋Y0 Fa

Fa / Fr≦e Fa / Fr＞e
Single, DT DB, DF

Fa / Fr≦e Fa / Fr＞e
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For single and DT arrangement, when P0r＜Fr use
P0r＝Fr.
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 d  120〜 170mm

	180	 28	 56	 2	 1	 104	 98.5	 5.55	 3 600	 4 800	 7024	 57.5	 2.47
	215	 40	 80	 2.1	 1.1	 202	 177	 10.7	 3 200	 4 300	 7224	 68.5	 6.26
	215	 40	 80	 2.1	 1.1	 183	 162	 9.40	 2 800	 3 700	 7224B	 90.5	 6.26
	260	 55	 110	 3	 1.1	 273	 252	 14.3	 2 900	 3 900	 7324	 82.5	 14.7
	260	 55	 110	 3	 1.1	 249	 231	 13.1	 2 500	 3 300	 7324B	 107	 14.7

	180	 24	 48	 1.5	 1	 83.0	 87.5	 4.65	 3 600	 4 700	 7926	 56.5	 1.82
	200	 33	 66	 2	 1	 130	 125	 6.75	 3 300	 4 400	 7026	 64	 3.73
	230	 40	 80	 3	 1.1	 217	 198	 11.5	 3 000	 4 000	 7226	 72	 7.15
	230	 40	 80	 3	 1.1	 196	 180	 10.0	 2 500	 3 400	 7226B	 95.5	 7.15
	280	 58	 116	 4	 1.5	 305	 293	 16.0	 2 700	 3 600	 7326	 88	 17.6
	280	 58	 116	 4	 1.5	 277	 268	 14.7	 2 300	 3 100	 7326B	 115	 17.6

	190	 24	 48	 1.5	 1	 83.5	 90.0	 4.65	 3 300	 4 400	 7928	 59.5	 1.94
	210	 33	 66	 2	 1	 133	 133	 6.85	 3 100	 4 100	 7028	 67	 3.96
	250	 42	 84	 3	 1.1	 225	 215	 11.7	 2 700	 3 600	 7228	 77.5	 8.78
	250	 42	 84	 3	 1.1	 203	 195	 10.1	 2 300	 3 100	 7228B	 103	 8.78
	300	 62	 124	 4	 1.5	 335	 335	 17.7	 2 500	 3 300	 7328	 94.5	 21.5
	300	 62	 124	 4	 1.5	 305	 310	 16.3	 2 100	 2 800	 7328B	 123	 21.5

	210	 28	 56	 2	 1	 108	 117	 5.80	 3 100	 4 100	 7930	 66	 2.96
	225	 35	 70	 2.1	 1.1	 152	 154	 7.65	 2 800	 3 800	 7030	 71.5	 4.82
	270	 45	 90	 3	 1.1	 257	 259	 13.7	 2 500	 3 400	 7230	 83	 11
	270	 45	 90	 3	 1.1	 232	 235	 11.9	 2 200	 2 900	 7230B	 111	 11
	320	 65	 130	 4	 1.5	 365	 380	 19.5	 2 300	 3 100	 7330	 100	 25.1
	320	 65	 130	 4	 1.5	 335	 350	 17.9	 2 000	 2 600	 7330B	 131	 25.1

	220	 28	 56	 2	 1	 109	 121	 5.80	 2 800	 3 800	 7932	 69	 3.13
	240	 38	 76	 2.1	 1.1	 172	 176	 8.55	 2 700	 3 600	 7032	 77	 5.96
	290	 48	 96	 3	 1.1	 291	 305	 15.8	 2 400	 3 200	 7232	 89	 13.7
	290	 48	 96	 3	 1.1	 263	 279	 13.7	 2 000	 2 700	 7232B	 118	 13.7
	340	 68	 136	 4	 1.5	 385	 420	 20.9	 2 100	 2 800	 7332	 106	 29.8
	340	 68	 136	 4	 1.5	 350	 385	 19.1	 1 800	 2 400	 7332B	 139	 29.8

	230	 28	 56	 2	 1	 115	 129	 6.05	 2 700	 3 600	 7934	 71.5	 3.29
	260	 42	 84	 2.1	 1.1	 206	 214	 10.2	 2 500	 3 300	 7034	 83	 7.96
	310	 52	 104	 4	 1.5	 325	 360	 18.0	 2 200	 3 000	 7234	 95.5	 17
	310	 52	 104	 4	 1.5	 295	 325	 15.6	 1 900	 2 500	 7234B	 127	 17
	360	 72	 144	 4	 1.5	 430	 485	 23.3	 2 000	 2 700	 7334	 113	 35.3

	169	 197	 2 900	 3 800	 DB	 DF	 DT	 130	 170	 174.5	 2	 1
	330	 355	 2 600	 3 400	 DB	 DF	 DT	 132	 203	 208	 2	 1
	298	 325	 2 300	 3 000	 DB	 DF	 DT	 132	 203	 208	 2	 1
	445	 505	 2 300	 3 100	 DB	 DF	 DT	 134	 246	 253	 2.5	 1
	405	 460	 2 000	 2 700	 DB	 DF	 DT	 134	 246	 253	 2.5	 1

	135	 175	 2 800	 3 800	 DB	 DF	 DT	 138.5	 171.5	 174.5	 1.5	 1
	211	 251	 2 600	 3 500	 DB	 DF	 DT	 140	 190	 194.5	 2	 1
	355	 395	 2 400	 3 100	 DB	 DF	 DT	 144	 216	 223	 2.5	 1
	320	 360	 2 100	 2 700	 DB	 DF	 DT	 144	 216	 223	 2.5	 1
	490	 585	 2 100	 2 800	 DB	 DF	 DT	 148	 262	 271.5	 3	 1.5
	450	 535	 1 900	 2 500	 DB	 DF	 DT	 148	 262	 271.5	 3	 1.5

	136	 180	 2 600	 3 500	 DB	 DF	 DT	 148.5	 181.5	 184.5	 1.5	 1
	215	 265	 2 400	 3 300	 DB	 DF	 DT	 150	 200	 204.5	 2	 1
	365	 430	 2 200	 2 900	 DB	 DF	 DT	 154	 236	 243	 2.5	 1
	330	 390	 1 900	 2 500	 DB	 DF	 DT	 154	 236	 243	 2.5	 1
	540	 670	 2 000	 2 600	 DB	 DF	 DT	 158	 282	 291.5	 3	 1.5
	495	 615	 1 700	 2 300	 DB	 DF	 DT	 158	 282	 291.5	 3	 1.5

	175	 234	 2 400	 3 300	 DB	 DF	 DT	 160	 200	 204.5	 2	 1
	246	 305	 2 300	 3 000	 DB	 DF	 DT	 162	 213	 218	 2	 1
	420	 515	 2 000	 2 700	 DB	 DF	 DT	 164	 256	 263	 2.5	 1
	375	 470	 1 800	 2 400	 DB	 DF	 DT	 164	 256	 263	 2.5	 1
	595	 765	 1 800	 2 400	 DB	 DF	 DT	 168	 302	 311.5	 3	 1.5
	540	 700	 1 600	 2 100	 DB	 DF	 DT	 168	 302	 311.5	 3	 1.5

	177	 241	 2 300	 3 000	 DB	 DF	 DT	 170	 210	 214.5	 2	 1
	279	 355	 2 100	 2 800	 DB	 DF	 DT	 172	 228	 233	 2	 1
	475	 615	 1 900	 2 500	 DB	 DF	 DT	 174	 276	 283	 2.5	 1
	430	 555	 1 600	 2 200	 DB	 DF	 DT	 174	 276	 283	 2.5	 1
	625	 845	 1 700	 2 300	 DB	 DF	 DT	 178	 322	 331.5	 3	 1.5
	570	 770	 1 500	 2 000	 DB	 DF	 DT	 178	 322	 331.5	 3	 1.5

	183	 257	 2 100	 2 800	 DB	 DF	 DT	 180	 220	 224.5	 2	 1
	335	 430	 2 000	 2 600	 DB	 DF	 DT	 182	 248	 253	 2	 1
	530	 715	 1 800	 2 400	 DB	 DF	 DT	 188	 292	 301.5	 3	 1.5
	480	 650	 1 500	 2 100	 DB	 DF	 DT	 188	 292	 301.5	 3	 1.5
	700	 970	 1 600	 2 100	 DB	 DF	 DT	 188	 342	 351.5	 3	 1.5

ra

r1a ra

Single row Back-to-back
arrangement

(DB)

Face-to-face
arrangement

(DF)

Tandem
arrangement

(DT)

ra

ra

r1

rr1

r

●Single and Duplex Angular Contact Ball Bearings ●Single and Duplex Angular Contact Ball Bearings

Basic load rating Allowable speed 1) Bearing number Installation-related dimensions
dynamic static (duplex)

(duplex) min-1 mm
kN Grease Oil DB DF DT da Da Db ras r1as

Cr C0r lubrication lubrication Min. Max. Max. Max. Max.

1) Bearing numbers appended with the code “B” have a contact angle of 40˚; bearings without this code have a contact angle of 30˚.
2) Smallest allowable dimension for chamfer dimension r or r1.

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing Load Mass
load number 1) center kg

mm dynamic static limit min-1 mm
kN kN Grease Oil Single row

d D B 2B rs min2） rls min2) Cr C0r Cu lubrication lubrication a (approx.)
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Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝X0 Fr＋Y0 Fa
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For single and DT arrangement, when P0r＜Fr use
P0r＝Fr.
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 d  170〜 300mm

	640	 890	 1 400	 1 800	 DB	 DF	 DT	 188	 342	 351.5	 3	 1.5

	236	 325	 2 000	 2 700	 DB	 DF	 DT	 190	 240	 244.5	 2	 1
	395	 530	 1 900	 2 500	 DB	 DF	 DT	 192	 268	 273	 2	 1
	550	 770	 1 700	 2 200	 DB	 DF	 DT	 198	 302	 311.5	 3	 1.5
	495	 700	 1 400	 1 900	 DB	 DF	 DT	 198	 302	 311.5	 3	 1.5
	735	 1 070	 1 500	 2 000	 DB	 DF	 DT	 198	 362	 371.5	 3	 1.5
	670	 975	 1 300	 1 700	 DB	 DF	 DT	 198	 362	 371.5	 3	 1.5

	239	 335	 1 900	 2 500	 DB	 DF	 DT	 200	 250	 254.5	 2	 1
	405	 560	 1 800	 2 300	 DB	 DF	 DT	 202	 278	 283	 2	 1
	545	 780	 1 600	 2 100	 DB	 DF	 DT	 208	 322	 331.5	 3	 1.5
	490	 705	 1 400	 1 800	 DB	 DF	 DT	 208	 322	 331.5	 3	 1.5
	770	 1 170	 1 400	 1 900	 DB	 DF	 DT	 212	 378	 390	 4	 2
	700	 1 070	 1 200	 1 600	 DB	 DF	 DT	 212	 378	 390	 4	 2

	335	 465	 1 800	 2 400	 DB	 DF	 DT	 212	 268	 273	 2	 1
	455	 650	 1 700	 2 200	 DB	 DF	 DT	 212	 298	 303	 2	 1
	605	 900	 1 500	 2 000	 DB	 DF	 DT	 218	 342	 351.5	 3	 1.5
	545	 815	 1 300	 1 700	 DB	 DF	 DT	 218	 342	 351.5	 3	 1.5
	810	 1 220	 1 300	 1 800	 DB	 DF	 DT	 222	 398	 410	 4	 2
	740	 1 110	 1 200	 1 500	 DB	 DF	 DT	 222	 398	 410	 4	 2

	335	 475	 1 600	 2 100	 DB	 DF	 DT	 232	 288	 293	 2	 1

	345	 510	 1 500	 1 900	 DB	 DF	 DT	 252	 308	 313	 2	 1

	465	 750	 1 300	 1 800	 DB	 DF	 DT	 272	 348	 353	 2	 1

	470	 775	 1 200	 1 600	 DB	 DF	 DT	 292	 368	 373	 2	 1

	590	 1 040	 1 100	 1 500	 DB	 DF	 DT	 314	 406	 413	 2.5	 1

	360	 72	 144	 4	 1.5	 395	 445	 21.3	 1 700	 2 300	 7334B	 147	 35.3

	250	 33	 66	 2	 1	 145	 163	 7.40	 2 500	 3 300	 7936	 78.5	 4.87
	280	 46	 92	 2.1	 1.1	 242	 266	 12.3	 2 300	 3 100	 7036	 89.5	 10.4
	320	 52	 104	 4	 1.5	 340	 385	 18.6	 2 100	 2 800	 7236	 98	 17.7
	320	 52	 104	 4	 1.5	 305	 350	 16.1	 1 800	 2 400	 7236B	 131	 17.7
	380	 75	 150	 4	 1.5	 455	 535	 24.9	 1 900	 2 500	 7336	 118	 40.9
	380	 75	 150	 4	 1.5	 415	 490	 22.8	 1 600	 2 100	 7336B	 155	 40.9

	260	 33	 66	 2	 1	 147	 169	 7.45	 2 400	 3 200	 7938	 81.5	 5.1
	290	 46	 92	 2.1	 1.1	 248	 280	 12.6	 2 200	 2 900	 7038	 92.5	 10.8
	340	 55	 110	 4	 1.5	 335	 390	 17.9	 2 000	 2 600	 7238	 104	 21.3
	340	 55	 110	 4	 1.5	 300	 355	 15.5	 1 700	 2 200	 7238B	 139	 21.3
	400	 78	 156	 5	 2	 475	 585	 26.6	 1 800	 2 300	 7338	 124	 47
	400	 78	 156	 5	 2	 430	 535	 24.0	 1 500	 2 000	 7338B	 163	 47

	280	 38	 76	 2.1	 1.1	 205	 231	 9.90	 2 200	 3 000	 7940	 88.5	 7.15
	310	 51	 102	 2.1	 1.1	 279	 325	 14.3	 2 100	 2 800	 7040	 99	 14
	360	 58	 116	 4	 1.5	 375	 450	 20.2	 1 900	 2 500	 7240	 110	 25.3
	360	 58	 116	 4	 1.5	 335	 410	 17.6	 1 600	 2 100	 7240B	 146	 25.3
	420	 80	 160	 5	 2	 500	 610	 27.0	 1 700	 2 200	 7340	 130	 53.1
	420	 80	 160	 5	 2	 455	 555	 24.7	 1 400	 1 900	 7340B	 170	 53.1

	300	 38	 76	 2.1	 1.1	 207	 239	 9.85	 2 000	 2 700	 7944	 94	 7.74

	320	 38	 76	 2.1	 1.1	 213	 255	 10.1	 1 800	 2 400	 7948	 100	 8.34

	360	 46	 92	 2.1	 1.1	 285	 375	 14.1	 1 700	 2 200	 7952	 112	 14

	380	 46	 92	 2.1	 1.1	 289	 385	 14.1	 1 500	 2 100	 7956	 118	 14.8

	420	 56	 112	 3	 1.1	 360	 520	 18.2	 1 400	 1 900	 7960	 132	 23.7
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●Single and Duplex Angular Contact Ball Bearings ●Single and Duplex Angular Contact Ball Bearings

30˚
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Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝X0 Fr＋Y0 Fa

Fa / Fr≦e Fa / Fr＞e
Single, DT DB, DF

Fa / Fr≦e Fa / Fr＞e
X Y X Y X Y

40˚
0.80
1.14
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For single and DT arrangement, when P0r＜Fr use
P0r＝Fr.
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1) Bearing numbers appended with the code “B” have a contact angle of 40˚; bearings without this code have a contact angle of 30˚.
2) Smallest allowable dimension for chamfer dimension r or r1.

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing Load Mass
load number 1) center kg

mm dynamic static limit min-1 mm
kN kN Grease Oil Single row

d D B 2B rs min2） rls min2) Cr C0r Cu lubrication lubrication a (approx.)

Basic load rating Allowable speed 1) Bearing number Installation-related dimensions
dynamic static (duplex)

(duplex) min-1 mm
kN Grease Oil DB DF DT da Da Db ras r1as

Cr C0r lubrication lubrication Min. Max. Max. Max. Max.
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 d  95〜 120mm

105

110

120

100

95	 170	 32	 2.1	 186	 335	 12.4	 3 000	 3 900	 QJ219	 107	 158	 2	 76.5	 3.35
	 200	 45	 3	 251	 450	 16.0	 2 700	 3 500	 QJ319	 109	 186	 2.5	 85	 7.41

	 180	 34	 2.1	 200	 355	 12.9	 2 800	 3 700	 QJ220	 112	 168	 2	 81	 4.02
	 215	 47	 3	 302	 585	 20.0	 2 500	 3 400	 QJ320	 114	 201	 2.5	 91	 9.14

	 190	 36	 2.1	 218	 400	 14.2	 2 700	 3 600	 QJ221	 117	 178	 2	 85	 4.75
	 225	 49	 3	 303	 585	 19.6	 2 400	 3 200	 QJ321	 119	 211	 2.5	 95.5	 10.4

	 200	 38	 2.1	 236	 450	 15.5	 2 500	 3 400	 QJ222	 122	 188	 2	 89.5	 5.62
	 240	 50	 3	 338	 680	 22.1	 2 300	 3 100	 QJ322	 124	 226	 2.5	 101	 12

	 215	 40	 2.1	 266	 540	 17.7	 2 300	 3 100	 QJ224	 132	 203	 2	 96.5	 6.75
	 260	 55	 3	 359	 765	 23.8	 2 100	 2 800	 QJ324	 134	 246	 2.5	 110	 15.9

	 72	 19	 1.1	 44.0	 57.5	 2.46	 8 000	 11 000	 QJ306	 37	 65	 1	 30	 0.42

	 80	 21	 1.5	 55.0	 73.0	 3.15	 7 000	 9 300	 QJ307	 43.5	 71.5	 1.5	 33	 0.57

	 80	 18	 1.1	 49.0	 70.5	 3.05	 6 900	 9 200	 QJ208	 47	 73	 1	 34.5	 0.45
	 90	 23	 1.5	 67.0	 91.5	 3.95	 6 200	 8 200	 QJ308	 48.5	 81.5	 1.5	 37.5	 0.78

	 85	 19	 1.1	 55.0	 81.0	 3.50	 6 200	 8 200	 QJ209	 52	 78	 1	 37.5	 0.52
	 100	 25	 1.5	 87.0	 121	 5.20	 5 500	 7 400	 QJ309	 53.5	 91.5	 1.5	 42	 1.05

	 90	 20	 1.1	 57.5	 89.0	 3.80	 5 600	 7 500	 QJ210	 57	 83	 1	 40.5	 0.603
	 110	 27	 2	 102	 145	 6.20	 5 000	 6 700	 QJ310	 60	 100	 2	 46	 1.38

	 100	 21	 1.5	 71.0	 112	 4.80	 5 100	 6 800	 QJ211	 63.5	 91.5	 1.5	 44.5	 0.78
	 120	 29	 2	 118	 170	 7.30	 4 600	 6 100	 QJ311	 65	 110	 2	 50.5	 1.76

	 110	 22	 1.5	 86.0	 138	 5.90	 4 700	 6 300	 QJ212	 68.5	 101.5	 1.5	 49	 0.98
	 130	 31	 2.1	 135	 198	 8.50	 4 200	 5 700	 QJ312	 72	 118	 2	 55	 2.18

	 120	 23	 1.5	 93.5	 153	 6.55	 4 400	 5 800	 QJ213	 73.5	 111.5	 1.5	 53.5	 1.24
	 140	 33	 2.1	 153	 228	 9.70	 3 900	 5 200	 QJ313	 77	 128	 2	 59	 2.7

	 125	 24	 1.5	 102	 168	 7.15	 4 000	 5 400	 QJ214	 78.5	 116.5	 1.5	 56.5	 1.36
	 150	 35	 2.1	 172	 260	 10.7	 3 600	 4 800	 QJ314	 82	 138	 2	 63.5	 3.27

	 130	 25	 1.5	 106	 183	 7.55	 3 800	 5 000	 QJ215	 83.5	 121.5	 1.5	 59	 1.53
	 160	 37	 2.1	 187	 294	 11.7	 3 400	 4 500	 QJ315	 87	 148	 2	 68	 3.9

	 140	 26	 2	 124	 217	 8.65	 3 500	 4 700	 QJ216	 90	 130	 2	 63.5	 1.83
	 170	 39	 2.1	 202	 330	 12.7	 3 200	 4 200	 QJ316	 92	 158	 2	 72	 4.64

	 150	 28	 2	 139	 252	 9.65	 3 300	 4 400	 QJ217	 95	 140	 2	 68	 2.3
	 180	 41	 3	 218	 370	 13.8	 3 000	 4 000	 QJ317	 99	 166	 2.5	 76.5	 5.43

	 160	 30	 2	 164	 293	 11.1	 3 100	 4 200	 QJ218	 100	 150	 2	 72	 2.76
	 190	 43	 3	 235	 410	 14.8	 2 800	 3 800	 QJ318	 104	 176	 2.5	 81	 6.31

●Four-Point Contact Ball Bearings ●Four-Point Contact Ball Bearings

1) Smallest allowable dimension for chamfer dimension r.
Note: 1. These bearings are also manufactured with a slot in the chamfer section of the outer ring to stop whirling.

2. �This bearing is widely used in applications where the only type of load is axial. When considering it for use where radial 
loads are applied, consult NTN Engineering.

1) Smallest allowable dimension for chamfer dimension r.
Note: 1. These bearings are also manufactured with a slot in the chamfer section of the outer ring to stop whirling.

2. �This bearing is widely used in applications where the only type of load is axial. When considering it for use where radial 
loads are applied, consult NTN Engineering.

QJ type QJ type

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing Installation-related Load Mass
load number dimensions center

mm dynamic static limit min-1 mm mm kg
kN kN Grease Oil da Da ras

d D B rs min1) Ca C0a Cu lubrication lubrication Min. Max. Max. a (approx.)

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing Installation-related Load Mass
load number dimensions center

mm dynamic static limit min-1 mm mm kg
kN kN Grease Oil da Da ras

d D B rs min1) Ca C0a Cu lubrication lubrication Min. Max. Max. a (approx.)

Dynamic equivalent axial load
Pa＝Fa

Static equivalent axial load
P0a＝Fa
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Dynamic equivalent axial load
Pa＝Fa

Static equivalent axial load
P0a＝Fa
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 d  70〜 85mm
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	 30	 14.3	 0.6	 7.15	 3.90	 0.230	 17 000	 22 000	 5200S	 15	 25	 0.6	 14.5	 0.05

	 32	 15.9	 0.6	 10.5	 5.80	 0.350	 15 000	 20 000	 5201S	 17	 27	 0.6	 16.7	 0.06

	 35	 15.9	 0.6	 11.7	 7.05	 0.420	 13 000	 17 000	 5202S	 20	 30	 0.6	 18.3	 0.07
	 42	 19	 1	 17.6	 10.2	 0.620	 11 000	 15 000	 5302S	 21	 36	 1	 22	 0.13

	 40	 17.5	 0.6	 14.6	 9.05	 0.540	 11 000	 15 000	 5203S	 22	 35	 0.6	 20.8	 0.1
	 47	 22.2	 1	 21.0	 12.6	 0.770	 10 000	 13 000	 5303S	 23	 41	 1	 25	 0.18

	 47	 20.6	 1	 19.6	 12.4	 0.750	 10 000	 13 000	 5204S	 26	 41	 1	 24.3	 0.16
	 52	 22.2	 1.1	 24.6	 15.0	 0.930	 9 000	 12 000	 5304S	 27	 45	 1	 26.7	 0.22

	 52	 20.6	 1	 21.3	 14.7	 0.880	 8 500	 11 000	 5205S	 31	 46	 1	 26.8	 0.18
	 62	 25.4	 1.1	 32.5	 20.7	 1.30	 7 500	 10 000	 5305S	 32	 55	 1	 31.8	 0.35

	 62	 23.8	 1	 29.6	 21.1	 1.30	 7 100	 9 500	 5206S	 36	 56	 1	 31.6	 0.3
	 72	 30.2	 1.1	 40.5	 28.1	 1.70	 6 300	 8 500	 5306S	 37	 65	 1	 36.5	 0.57

	 72	 27	 1.1	 39.0	 28.7	 1.70	 6 300	 8 000	 5207S	 42	 65	 1	 36.6	 0.46
	 80	 34.9	 1.5	 51.0	 36.0	 2.20	 5 600	 7 500	 5307S	 44	 71	 1.5	 41.6	 0.76

	 80	 30.2	 1.1	 44.0	 33.5	 2.00	 5 600	 7 100	 5208S	 47	 73	 1	 41.5	 0.62
	 90	 36.5	 1.5	 56.5	 41.0	 2.50	 5 300	 6 700	 5308S	 49	 81	 1.5	 45.5	 1.03

	 85	 30.2	 1.1	 49.5	 38.0	 2.30	 5 000	 6 700	 5209S	 52	 78	 1	 43.4	 0.67
	 100	 39.7	 1.5	 68.5	 51.0	 3.10	 4 500	 6 000	 5309S	 54	 91	 1.5	 50.6	 1.37

	 90	 30.2	 1.1	 53.0	 43.5	 2.70	 4 800	 6 000	 5210S	 57	 83	 1	 45.9	 0.72
	 110	 44.4	 2	 81.5	 61.5	 3.80	 4 300	 5 600	 5310S	 60	 100	 2	 55.6	 1.84

	 100	 33.3	 1.5	 56.0	 49.0	 3.00	 4 300	 5 600	 5211S	 64	 91	 1.5	 50.1	 1.01
	 120	 49.2	 2	 95.0	 73.0	 4.50	 3 800	 5 000	 5311S	 65	 110	 2	 60.6	 2.4

	 110	 36.5	 1.5	 69.0	 62.0	 3.80	 3 800	 5 000	 5212S	 69	 101	 1.5	 56.5	 1.33
	 130	 54	 2.1	 125	 98.5	 6.00	 3 400	 4 500	 5312S	 72	 118	 2	 69.2	 2.92

	 120	 38.1	 1.5	 76.5	 69.0	 4.20	 3 600	 4 500	 5213S	 74	 111	 1.5	 59.7	 1.71
	 140	 58.7	 2.1	 142	 113	 7.00	 3 200	 4 300	 5313S	 77	 128	 2	 72.8	 3.67

	 125	 39.7	 1.5	 94.0	 82.0	 5.00	 3 400	 4 500	 5214S	 79	 116	 1.5	 63.8	 1.75
	 150	 63.5	 2.1	 159	 128	 7.90	 3 000	 3 800	 5314S	 82	 138	 2	 78.3	 4.55

	 130	 41.3	 1.5	 93.5	 83.0	 5.10	 3 200	 4 300	 5215S	 84	 121	 1.5	 66.1	 1.88

	 140	 44.4	 2	 99.0	 93.0	 5.70	 3 000	 3 800	 5216S	 90	 130	 2	 69.6	 2.51

	 150	 49.2	 2	 116	 110	 6.70	 2 800	 3 600	 5217S	 95	 140	 2	 75.3	 3.16

●Double Row Angular Contact Ball Bearings ●Double Row Angular Contact Ball Bearings

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing Installation-related Load Mass
load number dimensions center

mm dynamic static limit min-1 mm mm kg
kN kN Grease Oil da Da ras

d D B rs min
1) Cr C0r Cu lubrication lubrication Min. Max. Max. a (approx.)

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing Installation-related Load Mass
load number dimensions center

mm dynamic static limit min-1 mm mm kg
kN kN Grease Oil da Da ras

d D B rs min
1) Cr C0r Cu lubrication lubrication Min. Max. Max. a (approx.)

1) Smallest allowable dimension for chamfer dimension r. 1) Smallest allowable dimension for chamfer dimension r.

0.68 1 0.92 0.67 1.41

Fa

Fre
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋0.76Fa

rar

r ra

0.68 1 0.92 0.67 1.41

Fa

Fre
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋0.76Fa

rar

r ra

B-74 B-75
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10

12

15

17

20

25

30

35

40

 d  10〜 40mm

	 14	 15.5	 26	 0.6	 14.5

	 16	 19	 28	 0.6	 16.3

	 19	 19	 31	 0.6	 16.3

	 21	 23.5	 36	 0.6	 20.1
	 23	 25.5	 41	 1	 24.3

	 26	 26.5	 41	 1	 23

	 31	 32	 46	 1	 25.4
	 32	 38.5	 55	 1	 30.9

	 36	 38.5	 56	 1	 30.9
	 37	 44.5	 65	 1	 36.6

	 42	 45	 65	 1	 36.3
	 44	 50.5	 71	 1.5	 41.5

	 47	 50.5	 73	 1	 39.4
	 49	 53	 81	 1.5	 43

	 30	 14.3	 0.6	 7.15	 3.90	 0.230	 17 000	 22 000	 15 000	 5200SCZZ	 LLM	 LLD

	 32	 15.9	 0.6	 8.50	 5.30	 0.310	 15 000	 20 000	 12 000	 5201SCZZ	 LLM	 LLD

	 35	 15.9	 0.6	 8.50	 5.30	 0.310	 13 000	 17 000	 12 000	 5202SCZZ	 LLM	 LLD

	 40	 17.5	 0.6	 12.7	 8.30	 0.490	 11 000	 15 000	 10 000	 5203SCZZ	 LLM	 LLD
	 47	 22.2	 1	 19.6	 12.4	 0.750	 10 000	 13 000	 9 500	 5303SCZZ	 LLM	 LLD

	 47	 20.6	 1	 15.9	 10.7	 0.640	 10 000	 13 000	 9 000	 5204SCZZ	 LLM	 LLD

	 52	 20.6	 1	 16.9	 12.3	 0.740	 8 500	 11 000	 7 500	 5205SCZZ 3）	 LLM	 LLD
	 62	 25.4	 1.1	 25.2	 18.2	 1.10	 7 500	 10 000	 6 300	 5305SCZZ	 LLM	 LLD

	 62	 23.8	 1	 25.2	 18.2	 1.10	 7 100	 9 500	 6 300	 5206SCZZ	 LLM	 LLD
	 72	 30.2	 1.1	 39.0	 28.7	 1.70	 6 300	 8 500	 5 300	 5306SCZZ	 LLM	 LLD

	 72	 27.0	 1.1	 34.0	 25.3	 1.50	 6 300	 8 500	 5 300	 5207SCZZ	 LLM	 LLD
	 80	 34.9	 1.5	 44.0	 33.5	 2.00	 5 600	 7 500	 4 800	 5307SCZZ	 LLM	 LLD

	 80	 30.2	 1.1	 36.5	 29.0	 1.70	 5 600	 7 100	 4 800	 5208SCZZ 3）	 LLM	 LLD
	 90	 36.5	 1.5	 49.5	 38.0	 2.30	 5 300	 6 700	 4 500	 5308SCZZ	 LLM	 LLD

●Sealed and Shielded Double Row Angular Contact Ball Bearings ●Sealed and Shielded Double Row Angular Contact Ball Bearings

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing number 2)

load min-1

dynamic static limit Grease Oil Non-
mm kN kN lubrication lubrication contact Contact

ZZ, LLM Shielded sealed sealed
d D B rs min

1） Cr C0r Cu Z, LM Z, LM LLD, LD type type type

Installation-related Load 
dimensions center

mm mm
da Da ras a

Min. Max. Max. Max.

1) Smallest allowable dimension for chamfer dimension r.
2) �This bearing number is for double sealed and double shielded type bearings, but single sealed and single shielded types are 

also available.
3) Resin formed cage is standard for 5205SC and 5208SC.

Non-contact
sealed type

(LLM)

Contact
sealed type

(LLD)

Shielded type
(ZZ)

r

r

ra

ra

0.68 1 0.92 0.67 1.41

Fa

Fre
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋0.76Fa
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●Self-Aligning Ball Bearings

Allowable
misalignment

Fig. 1

1.  �Design features and characteristics
Self-Aligning Ball Bearings

Table 1  Standard cage types of spherical ball bearings
Machined cage

2321S , 2322S

Cage type

Pressed steel cage

Bearing series
or model 12 and 13 series 22 and 23 series

The outer ring raceway of self-aligning ball 
bearings forms a spherical surface whose center 
is common to the bearing center. The inner ring 
of the bearing has two raceways.

The balls, cage, and inner ring of these 
bearings are capable of shifting in order 
to compensate for a certain degree of 
misalignment with the outer rings. As a 
result, the bearing is able to align itself and 
compensate for shaft / housing finishing 
unevenness, bearing fitting error, and other 
sources of misalignment as shown in Fig. 1.

Since axial load capacity is limited, self-
aligning ball bearing are not suitable for 
applications with heavy axial loads.

It is recommended to use an adapter on a 
self-aligning ball bearing with a tapered bore 
inner diameter for ease of installation and 
disassembly. These bearings and adapters are 
often used on drive shaft applications.

2.  Standard cage type

All bearing series are equipped with a pressed 
cage, except 2321S and 2322S, which are 
equipped with a machined cage.
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●Self-Aligning Ball Bearings●Self-Aligning Ball Bearings

Fig. 2

B1

B

Unit: mm

2222S (K)

2316S (K)

2319S (K)

2320S (K)

2321S

2322S (K)

1318S (K)

1319S (K)

1320S (K)

1321S

1322S (K)

53

58

67

73

77

80

43

45

47

49

50

54

59

68

74

78

81

46

49

53

55

56

Bearing numbers Width
dimension B

Total width
dimension B1

3.  Ball protrusion 4.  Allowable misalignment angle

5.  �Precautions for using  
self-aligning ball bearings

Self-aligning ball bearings are unable to support 
large axial loads and therefore axial loading shall 
be limited.

Please consider using self-aligning roller 
bearings when a large axial load is to be applied.

Table 2

Bearings with part numbers listed in Table 2 
below have balls which protrude slightly from 
the bearing face as illustrated in Fig. 2. The total 
width dimensions are shown in Table 2.

The allowable misalignment angle can be 
determined by the following function. This 
degree of allowable misalignment may be 
limited by the design of mating components 
around the bearing.

Normal load ....................... 1/15
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10

12

15

17

20

25

30

35

 d  10〜 35mm

30	 9	 0.6	 5.55	 1.19	 0.049	 22 000	 28 000	 1200S	 —	 14.0	 26.0	 0.6
30	 14	 0.6	 7.45	 1.59	 0.067	 24 000	 28 000	 2200S	 —	 14.0	 26.0	 0.6
35	 11	 0.6	 7.35	 1.62	 0.074	 20 000	 24 000	 1300S	 —	 14.0	 31.0	 0.6
35	 17	 0.6	 9.20	 2.01	 0.096	 18 000	 22 000	 2300S	 —	 14.0	 31.0	 0.6

32	 10	 0.6	 5.70	 1.27	 0.053	 22 000	 26 000	 1201S	 —	 16.0	 28.0	 0.6
32	 14	 0.6	 7.75	 1.73	 0.089	 22 000	 26 000	 2201S	 —	 16.0	 28.0	 0.6
37	 12	 1	 9.65	 2.16	 0.078	 18 000	 22 000	 1301S	 —	 17.0	 32.0	 1
37	 17	 1	 12.1	 2.73	 0.120	 17 000	 22 000	 2301S	 —	 17.0	 32.0	 1

35	 11	 0.6	 7.60	 1.75	 0.072	 18 000	 22 000	 1202S	 —	 19.0	 31.0	 0.6
35	 14	 0.6	 7.80	 1.85	 0.095	 18 000	 22 000	 2202S	 —	 19.0	 31.0	 0.6
42	 13	 1	 9.70	 2.29	 0.081	 16 000	 20 000	 1302S	 —	 20.0	 37.0	 1
42	 17	 1	 12.3	 2.91	 0.130	 14 000	 18 000	 2302S	 —	 20.0	 37.0	 1

40	 12	 0.6	 8.00	 2.01	 0.083	 16 000	 20 000	 1203S	 —	 21.0	 36.0	 0.6
40	 16	 0.6	 9.95	 2.42	 0.130	 16 000	 20 000	 2203S	 —	 21.0	 36.0	 0.6
47	 14	 1	 12.7	 3.20	 0.110	 14 000	 17 000	 1303S	 —	 22.0	 42.0	 1
47	 19	 1	 14.7	 3.55	 0.160	 13 000	 16 000	 2303S	 —	 22.0	 42.0	 1

47	 14	 1	 10.0	 2.61	 0.110	 14 000	 17 000	 1204S	 1204SK	 25.0	 42.0	 1
47	 18	 1	 12.8	 3.30	 0.140	 14 000	 17 000	 2204S	 2204SK	 25.0	 42.0	 1
52	 15	 1.1	 12.6	 3.35	 0.140	 12 000	 15 000	 1304S	 1304SK	 26.5	 45.5	 1
52	 21	 1.1	 18.5	 4.70	 0.210	 11 000	 14 000	 2304S	 2304SK	 26.5	 45.5	 1

52	 15	 1	 12.2	 3.30	 0.130	 12 000	 14 000	 1205S	 1205SK	 30.0	 47.0	 1
52	 18	 1	 12.4	 3.45	 0.200	 12 000	 14 000	 2205S	 2205SK	 30.0	 47.0	 1
62	 17	 1.1	 18.2	 5.00	 0.150	 10 000	 13 000	 1305S	 1305SK	 31.5	 55.5	 1
62	 24	 1.1	 24.9	 6.60	 0.290	   9 500	 12 000	 2305S	 2305SK	 31.5	 55.5	 1

62	 16	 1	 15.8	 4.65	 0.190	 10 000	 12 000	 1206S	 1206SK	 35.0	 57.0	 1
62	 20	 1	 15.3	 4.55	 0.260	 10 000	 12 000	 2206S	 2206SK	 35.0	 57.0	 1
72	 19	 1.1	 21.4	 6.30	 0.190	   8 500	 11 000	 1306S	 1306SK	 36.5	 65.5	 1
72	 27	 1.1	 32.0	 8.75	 0.380	   8 000	 10 000	 2306S	 2306SK	 36.5	 65.5	 1

72	 17	 1.1	 15.9	 5.10	 0.210	   8 500	 10 000	 1207S	 1207SK	 41.5	 65.5	 1
72	 23	 1.1	 21.7	 6.60	 0.320	   8 500	 10 000	 2207S	 2207SK	 41.5	 65.5	 1
80	 21	 1.5	 25.3	 7.85	 0.280	   7 500	   9 500	 1307S	 1307SK	 43.0	 72.0	 1.5
80	 31	 1.5	 40.0	 11.3	 0.480	   7 100	   9 000	 2307S	 2307SK	 43.0	 72.0	 1.5

	0.32	 2.00	 3.10	 2.10	 0.034
	0.64	 0.98	 1.50	 1.00	 0.046
	0.35	 1.80	 2.80	 1.90	 0.059
	0.71	 0.89	 1.40	 0.93	 0.078

	0.36	 1.80	 2.70	 1.80	 0.041
	0.58	 1.10	 1.70	 1.10	 0.051
	0.33	 1.90	 2.90	 2.00	 0.068
	0.60	 1.10	 1.60	 1.10	 0.087

	0.32	 2.00	 3.10	 2.10	 0.050
	0.50	 1.30	 1.90	 1.30	 0.058
	0.33	 1.90	 2.90	 2.00	 0.101
	0.51	 1.20	 1.90	 1.30	 0.113

	0.31	 2.00	 3.10	 2.10	 0.074
	0.50	 1.30	 1.90	 1.30	 0.089
	0.32	 2.00	 3.10	 2.10	 0.130
	0.51	 1.20	 1.90	 1.30	 0.160

	0.29	 2.20	 3.40	 2.30	 0.120
	0.47	 1.30	 2.10	 1.40	 0.142
	0.29	 2.20	 3.40	 2.30	 0.164
	0.50	 1.20	 1.90	 1.30	 0.207

	0.28	 2.30	 3.50	 2.40	 0.140
	0.41	 1.50	 2.40	 1.60	 0.160
	0.28	 2.30	 3.50	 2.40	 0.261
	0.47	 1.40	 2.10	 1.40	 0.332

	0.25	 2.50	 3.90	 2.60	 0.220
	0.38	 1.60	 2.50	 1.70	 0.262
	0.26	 2.40	 3.70	 2.50	 0.391
	0.44	 1.40	 2.20	 1.50	 0.500

	0.23	 2.70	 4.20	 2.80	 0.330
	0.37	 1.70	 2.60	 1.80	 0.403
	0.26	 2.50	 3.80	 2.60	 0.520
	0.46	 1.40	 2.10	 1.40	 0.671

Cylindrical bore Tapered bore

r

r ra

ra Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋Y0 Fa

For values of e, Y1, Y2 and Y0 see the table below.

1 Y1 0.65 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing numbers Installation-related
load dimensions

mm dynamic static limit min-1 mm
kN kN Grease Oil Cylindrical Tapered da Da ras

d D B rs min1) Cr C0r Cu lubrication lubrication bore bore2) Min. Max. Max.

Constant Axial load factors Mass

kg

e Y1 Y2 Y0 (approx.)

●Self-Aligning Ball Bearings ●Self-Aligning Ball Bearings

1) Smallest allowable dimension for chamfer dimension r.  2) “K” indicates bearings having a tapered bore with a taper ratio of 1:12
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40

45

50

55

60

65

70

75

 d  40〜 75mm

	 0.22	 2.8	 4.3	 2.9	 0.420
	0.33	 1.9	 3.0	 2.0	 0.506
	0.24	 2.6	 4.0	 2.7	 0.727
	0.43	 1.5	 2.3	 1.5	 0.918

	0.21	 3.0	 4.7	 3.1	 0.470
	0.30	 2.1	 3.2	 2.2	 0.556
	0.25	 2.6	 4.0	 2.7	 0.971
	0.41	 1.5	 2.4	 1.6	 1.200

	0.21	 3.1	 4.7	 3.2	 0.535
	0.28	 2.2	 3.4	 2.3	 0.598
	0.23	 2.7	 4.2	 2.8	 1.230
	0.42	 1.5	 2.3	 1.6	 1.630

	0.20	 3.2	 4.9	 3.3	 0.708
	0.28	 2.3	 3.5	 2.4	 0.807
	0.23	 2.7	 4.2	 2.8	 1.600
	0.41	 1.5	 2.4	 1.6	 2.080

	0.18	 3.4	 5.3	 3.6	 0.910
	0.28	 2.3	 3.5	 2.4	 1.100
	0.23	 2.8	 4.3	 2.9	 2.000
	0.40	 1.6	 2.4	 1.6	 2.580

	0.17	 3.7	 5.7	 3.8	 1.160
	0.28	 2.3	 3.5	 2.4	 1.500
	0.23	 2.7	 4.2	 2.9	 2.470
	0.39	 1.6	 2.5	 1.7	 3.200

	0.18	 3.4	 5.3	 3.6	 1.300
	0.26	 2.4	 3.7	 2.5	 1.550
	0.22	 2.8	 4.4	 3.0	 3.030
	0.38	 1.7	 2.6	 1.8	 3.900

	0.17	 3.6	 5.6	 3.8	 1.360
	0.25	 2.5	 3.9	 2.6	 1.600
	0.22	 2.8	 4.4	 2.9	 3.630
	0.38	 1.6	 2.5	 1.7	 4.780

  80	 18	 1.1	 19.3	 6.50	 0.260	 7 500	 9 000	 1208S	 1208SK	 46.5	 73.5	 1
  80	 23	 1.1	 22.4	 7.35	 0.390	 7 500	 9 000	 2208S	 2208SK	 46.5	 73.5	 1
  90	 23	 1.5	 29.8	 9.70	 0.300	 6 700	 8 500	 1308S	 1308SK	 48.0	 82.0	 1.5
  90	 33	 1.5	 45.5	 13.5	 0.580	 6 300	 8 000	 2308S	 2308SK	 48.0	 82.0	 1.5

  85	 19	 1.1	 22.0	 7.35	 0.290	 7 100	 8 500	 1209S	 1209SK	 51.5	 78.5	 1
  85	 23	 1.1	 23.3	 8.15	 0.510	 7 100	 8 500	 2209S	 2209SK	 51.5	 78.5	 1
100	 25	 1.5	 38.5	 12.7	 0.330	 6 000	 7 500	 1309S	 1309SK	 53.0	 92.0	 1.5
100	 36	 1.5	 55.0	 16.7	 0.710	 5 600	 7 100	 2309S	 2309SK	 53.0	 92.0	 1.5

  90	 20	 1.1	 22.8	 8.10	 0.330	 6 300	 8 000	 1210S	 1210SK	 56.5	 83.5	 1
  90	 23	 1.1	 23.3	 8.45	 0.570	 6 300	 8 000	 2210S	 2210SK	 56.5	 83.5	 1
110	 27	 2	 43.5	 14.1	 0.350	 5 600	 6 700	 1310S	 1310SK	 59.0	 101	 2
110	 40	 2	 65.0	 20.2	 0.860	 5 000	 6 300	 2310S	 2310SK	 59.0	 101	 2

100	 21	 1.5	 26.9	 10.0	 0.400	 6 000	 7 100	 1211S	 1211SK	 63.0	 92.0	 1.5
100	 25	 1.5	 26.7	 9.90	 0.720	 6 000	 7 100	 2211S	 2211SK	 63.0	 92.0	 1.5
120	 29	 2	 51.5	 17.9	 0.400	 5 000	 6 300	 1311S	 1311SK	 64.0	 111	 2
120	 43	 2	 76.5	 24.0	 1.00	 4 800	 6 000	 2311S	 2311SK	 64.0	 111	 2

110	 22	 1.5	 30.5	 11.5	 0.460	 5 300	 6 300	 1212S	 1212SK	 68.0	 102	 1.5
110	 28	 1.5	 34.0	 12.6	 0.840	 5 300	 6 300	 2212S	 2212SK	 68.0	 102	 1.5
130	 31	 2.1	 57.5	 20.8	 0.510	 4 500	 5 600	 1312S	 1312SK	 71.0	 119	 2
130	 46	 2.1	 88.5	 28.3	 1.20	 4 300	 5 300	 2312S	 2312SK	 71.0	 119	 2

120	 23	 1.5	 31.0	 12.5	 0.500	 4 800	 6 000	 1213S	 1213SK	 73.0	 112	 1.5
120	 31	 1.5	 43.5	 16.4	 0.920	 4 800	 6 000	 2213S	 2213SK	 73.0	 112	 1.5
140	 33	 2.1	 62.5	 22.9	 0.670	 4 300	 5 300	 1313S	 1313SK	 76.0	 129	 2
140	 48	 2.1	 97.0	 32.5	 1.40	 3 800	 4 800	 2313S	 2313SK	 76.0	 129	 2

125	 24	 1.5	 35.0	 13.8	 0.550	 4 800	 5 600	 1214S	 —	 78.0	 117	 1.5
125	 31	 1.5	 44.0	 17.1	 1.10	 4 500	 5 600	 2214S	 —	 78.0	 117	 1.5
150	 35	 2.1	 75.0	 27.7	 0.690	 4 000	 5 000	 1314S	 —	 81.0	 139	 2
150	 51	 2.1	 111	 37.5	 1.60	 3 600	 4 500	 2314S	 —	 81.0	 139	 2

130	 25	 1.5	 39.0	 15.7	 0.630	 4 300	 5 300	 1215S	 1215SK	 83.0	 122	 1.5
130	 31	 1.5	 44.5	 17.8	 1.20	 4 300	 5 300	 2215S	 2215SK	 83.0	 122	 1.5
160	 37	 2.1	 80.0	 30.0	 0.720	 3 800	 4 500	 1315S	 1315SK	 86.0	 149	 2
160	 55	 2.1	 125	 43.0	 1.80	 3 400	 4 300	 2315S	 2315SK	 86.0	 149	 2

Cylindrical bore Tapered bore

r

r ra

ra Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋Y0 Fa

For values of e, Y1, Y2 and Y0 see the table below.

1 Y1 0.65 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing numbers Installation-related
load dimensions

mm dynamic static limit min-1 mm
kN kN Grease Oil Cylindrical Tapered da Da ras

d D B rs min1) Cr C0r Cu lubrication lubrication bore bore2) Min. Max. Max.

Constant Axial load factors Mass

kg

e Y1 Y2 Y0 (approx.)

●Self-Aligning Ball Bearings ●Self-Aligning Ball Bearings

1) Smallest allowable dimension for chamfer dimension r.  2) “K” indicates bearings having a tapered bore with a taper ratio of 1:12
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	 0.16	 3.9	 6.0	 4.1	 1.68
	0.25	 2.5	 3.9	 2.7	 2.02
	0.22	 2.9	 4.5	 3.1	 4.24
	0.39	 1.6	 2.5	 1.7	 5.63

	0.17	 3.7	 5.7	 3.8	 2.10
	0.25	 2.5	 3.9	 2.6	 2.56
	0.21	 2.9	 4.6	 3.1	 5.03
	0.37	 1.7	 2.6	 1.8	 6.56

	0.17	 3.8	 5.8	 3.9	 2.56
	0.27	 2.4	 3.7	 2.5	 3.22
	0.22	 2.8	 4.3	 2.9	 5.83
	0.38	 1.7	 2.6	 1.7	 7.75

	0.17	 3.7	 5.8	 3.9	 3.12
	0.27	 2.4	 3.7	 2.5	 3.96
	0.23	 2.8	 4.3	 2.9	 6.79
	0.38	 1.7	 2.6	 1.8	 8.97

	0.17	 3.6	 5.6	 3.8	 3.74
	0.27	 2.4	 3.7	 2.5	 4.71
	0.24	 2.7	 4.1	 2.8	 8.40
	0.38	 1.7	 2.6	 1.8	 11.5

	0.18	 3.6	 5.5	 3.7	 4.43
	0.28	 2.3	 3.5	 2.4	 5.73
	0.23	 2.7	 4.2	 2.9	 9.58
	0.38	 1.7	 2.6	 1.7	 14.5

	0.18	 3.7	 5.7	 3.9	 5.21
	0.28	 2.2	 3.5	 2.3	 6.75
	0.22	 2.8	 4.4	 3.0	 11.5
	0.37	 1.7	 2.6	 1.8	 17.5

80

85

90

95

100

105

110

 d  80〜 110mm

140	 26	 2	 40.0	 17.0	 0.680	 4 000	 5 000	 1216S	 1216SK	 89	 131	 2
140	 33	 2	 49.0	 19.9	 1.30	 4 000	 5 000	 2216S	 2216SK	 89	 131	 2
170	 39	 2.1	 89.0	 33.0	 0.800	 3 600	 4 300	 1316S	 1316SK	 91	 159	 2
170	 58	 2.1	 130	 45.0	 1.90	 3 200	 4 000	 2316S	 2316SK	 91	 159	 2

150	 28	 2	 49.5	 20.8	 0.830	 3 800	 4 500	 1217S	 1217SK	 94	 141	 2
150	 36	 2	 58.5	 23.6	 1.50	 3 800	 4 800	 2217S	 2217SK	 94	 141	 2
180	 41	 3	 98.5	 38.0	 0.950	 3 400	 4 000	 1317S	 1317SK	 98	 167	 2.5
180	 60	 3	 142	 51.5	 2.10	 3 000	 3 800	 2317S	 2317SK	 98	 167	 2.5

160	 30	 2	 57.5	 23.5	 0.940	 3 600	 4 300	 1218S	 1218SK	 99	 151	 2
160	 40	 2	 70.5	 28.7	 1.80	 3 600	 4 300	 2218S	 2218SK	 99	 151	 2
190	 43	 3	 117	 44.5	 1.20	 3 200	 3 800	 1318S	 1318SK	 103	 177	 2.5
190	 64	 3	 154	 57.5	 2.40	 2 800	 3 600	 2318S	 2318SK	 103	 177	 2.5

170	 32	 2.1	 64.0	 27.1	 1.10	 3 400	 4 000	 1219S	 1219SK	 106	 159	 2
170	 43	 2.1	 84.0	 34.5	 2.00	 3 400	 4 000	 2219S	 2219SK	 106	 159	 2
200	 45	 3	 129	 51.0	 1.40	 3 000	 3 600	 1319S	 1319SK	 108	 187	 2.5
200	 67	 3	 161	 64.5	 2.70	 2 800	 3 400	 2319S	 2319SK	 108	 187	 2.5

180	 34	 2.1	 69.5	 29.7	 1.20	 3 200	 3 800	 1220S	 1220SK	 111	 169	 2
180	 46	 2.1	 94.5	 38.5	 2.30	 3 200	 3 800	 2220S	 2220SK	 111	 169	 2
215	 47	 3	 140	 57.5	 1.60	 2 800	 3 400	 1320S	 1320SK	 113	 202	 2.5
215	 73	 3	 187	 79.0	 3.30	 2 400	 3 200	 2320S	 2320SK	 113	 202	 2.5

190	 36	 2.1	 75.0	 32.5	 1.30	 3 000	 3 600	 1221S	 —	 116	 179	 2
190	 50	 2.1	 109	 45.0	 2.60	 3 000	 3 600	 2221S	 —	 116	 179	 2
225	 49	 3	 154	 64.5	 1.80	 2 600	 3 200	 1321S	 —	 118	 212	 2.5
225	 77	 3	 200	 87.0	 3.60	 2 400	 3 000	 2321S3)	 —	 118	 212	 2.5

200	 38	 2.1	 87.0	 38.5	 1.50	 2 800	 3 400	 1222S	 1222SK	 121	 189	 2
200	 53	 2.1	 122	 51.5	 2.90	 2 800	 3 400	 2222S	 2222SK	 121	 189	 2
240	 50	 3	 161	 72.5	 2.10	 2 400	 3 000	 1322S	 1322SK	 123	 227	 2.5
240	 80	 3	 211	 94.5	 3.90	 2 200	 2 800	 2322S3)	 2322SK	 123	 227	 2.5

Cylindrical bore Tapered bore

r

r ra

ra Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋Y0 Fa

For values of e, Y1, Y2 and Y0 see the table below.

1 Y1 0.65 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing numbers Installation-related
load dimensions

mm dynamic static limit min-1 mm
kN kN Grease Oil Cylindrical Tapered da Da ras

d D B rs min1) Cr C0r Cu lubrication lubrication bore bore2) Min. Max. Max.

Constant Axial load factors Mass

kg

e Y1 Y2 Y0 (approx.)

●Self-Aligning Ball Bearings ●Self-Aligning Ball Bearings

1) Smallest allowable dimension for chamfer dimension r.    2) “K” indicates bearings having a tapered bore with a taper ratio of 1:12.
3) A machined cage is the standard for 2321S and 2322S(K).



 d  17〜 50mm

17

20

25

30

35

40

45

50

 d  50〜 85mm

50

55

60

65

70

75

80

85

	 24	 32	 7	 1204SK;H 204	 23	 27	 5	 41	 1	 0.041
	 28	 32	 7	 2204SK;H 304	 24	 28	 5	 41	 1	 0.045
	 28	 32	 7	 1304SK;H 304	 24	 31	 8	 45	 1	 0.045
	 31	 32	 7	 2304SK;H2304	 24	 28	 5	 45	 1	 0.049

	 26	 38	 8	 1205SK;H 205X	 28	 33	 5	 46	 1	 0.07
	 29	 38	 8	 2205SK;H 305X	 29	 33	 5	 46	 1	 0.075
	 29	 38	 8	 1305SK;H 305X	 29	 37	 6	 55	 1	 0.075
	 35	 38	 8	 2305SK;H2305X	 29	 34	 5	 55	 1	 0.087

	 27	 45	 8	 1206SK;H 206X	 33	 39	 5	 56	 1	 0.099
	 31	 45	 8	 2206SK;H 306X	 34	 39	 5	 56	 1	 0.109
	 31	 45	 8	 1306SK;H 306X	 34	 44	 6	 65	 1	 0.109
	 38	 45	 8	 2306SK;H2306X	 35	 40	 5	 65	 1	 0.126

	 29	 52	 9	 1207SK;H 207X	 38	 46	 5	 65	 1	 0.125
	 35	 52	 9	 2207SK;H 307X	 39	 45	 5	 65	 1	 0.142
	 35	 52	 9	 1307SK;H 307X	 39	 50	 7	 71.5	 1.5	 0.142
	 43	 52	 9	 2307SK;H2307X	 40	 46	 5	 71.5	 1.5	 0.165

	 31	 58	 10	 1208SK;H 208X	 44	 52	 5	 73	 1	 0.174
	 36	 58	 10	 2208SK;H 308X	 44	 50	 5	 73	 1	 0.189
	 36	 58	 10	 1308SK;H 308X	 44	 56	 5	 81.5	 1.5	 0.189
	 46	 58	 10	 2308SK;H2308X	 45	 52	 5	 81.5	 1.5	 0.224

	 33	 65	 11	 1209SK;H 209X	 49	 57	 5	 78	 1	 0.227
	 39	 65	 11	 2209SK;H 309X	 49	 57	 8	 78	 1	 0.248
	 39	 65	 11	 1309SK;H 309X	 49	 61	 5	 91.5	 1.5	 0.248
	 50	 65	 11	 2309SK;H2309X	 50	 58	 5	 91.5	 1.5	 0.28

	 35	 70	 12	 1210SK;H 210X	 53	 62	 5	 83	 1	 0.274
	 42	 70	 12	 2210SK;H 310X	 54	 63	 10	 83	 1	 0.303
	 42	 70	 12	 1310SK;H 310X	 54	 67	 5	 100	 2	 0.303
	 55	 70	 12	 2310SK;H2310X	 56	 65	 5	 100	 2	 0.362

	 37	 75	 12	 1211SK;H 211X	 60	 70	 6	 91.5	 1.5	 0.308

	 45	 75	 12	 2211SK;H 311X	 60	 69	 11	 91.5	 1.5	 0.345
	 45	 75	 12	 1311SK;H 311X	 60	 73	 6	 110	 2	 0.345
	 59	 75	 12	 2311SK;H2311X	 61	 71	 6	 110	 2	 0.42

	 38	 80	 13	 1212SK;H 212X	 64	 76	 5	 101.5	 1.5	 0.346
	 47	 80	 13	 2212SK;H 312X	 65	 75	 9	 101.5	 1.5	 0.394
	 47	 80	 13	 1312SK;H 312X	 65	 79	 5	 118	 2	 0.394
	 62	 80	 13	 2312SK;H2312X	 66	 77	 5	 118	 2	 0.481

	 40	 85	 14	 1213SK;H 213X	 70	 83	 5	 111.5	 1.5	 0.401
	 50	 85	 14	 2213SK;H 313X	 70	 81	 8	 111.5	 1.5	 0.458	
	 50	 85	 14	 1313SK;H313X	 70	 85	 5	 128	 2	 0.458
	 65	 85	 14	 2313SK;H2313X	 72	 84	 5	 128	 2	 0.557

	 43	 98	 15	 1215SK;H 215X	 80	 93	 5	 121.5	 1.5	 0.707
	 55	 98	 15	 2215SK;H 315X	 80	 93	 12	 121.5	 1.5	 0.831
	 55	 98	 15	 1315SK;H 315X	 80	 97	 5	 148	 2	 0.831
	 73	 98	 15	 2315SK;H2315X	 82	 96	 5	 148	 2	 1.05

	 46	 105	 17	 1216SK;H 216X	 85	 100	 5	 130	 2	 0.882
	 59	 105	 17	 2216SK;H 316X	 86	 98	 12	 130	 2	 1.03
	 59	 105	 17	 1316SK;H 316X	 86	 103	 5	 158	 2	 1.03
	 78	 105	 17	 2316SK;H2316X	 87	 103	 5	 158	 2	 1.28

	 50	 110	 18	 1217SK;H 217X	 90	 106	 6	 140	 2	 1.02
	 63	 110	 18	 2217SK;H 317X	 91	 104	 12	 140	 2	 1.18
	 63	 110	 18	 1317SK;H 317X	 91	 110	 6	 166	 2.5	 1.18
	 82	 110	 18	 2317SK;H2317X	 94	 110	 6	 166	 2.5	 1.45

	 52	 120	 18	 1218SK;H 218X	 95	 111	 6	 150	 2	 1.19
	 65	 120	 18	 2218SK;H 318X	 96	 112	 10	 150	 2	 1.37
	 65	 120	 18	 1318SK;H 318X	 96	 116	 6	 176	 2.5	 1.37
	 86	 120	 18	 2318SK;H2318X	 99	 117	 6	 176	 2.5	 1.69

	 55	 125	 19	 1219SK;H 219X	 101	 118	 7	 158	 2	 1.37
	 68	 125	 19	 2219SK;H 319X	 102	 117	 9	 158	 2	 1.56

S1

ra

S1

ra

(For self-aligning ball bearings) (For self-aligning ball bearings)

1) Indicates adapter mass.
Note: 1. Refer to pages B-82 to B-85 for bearing dimensions, basic rated loads, and mass.
	 2. Adapters for series 12 bearings can also be used with H2 and H3 series bearings. Caution: the B1 dimension of H3 series bearings is longer than that of H2 series bearings.
	 3. Adapter numbers which are appended with the code “X” indicate narrow slit type adapters which use washers with straight inner tabs.
	 4. Refer to pages D-2 to D-7 and D-12 to D-14 for adapter locknut and washer dimensions.

1) Indicates adapter mass.
Note: 1. Refer to pages B-84 to B-87 for bearing dimensions, basic rated loads, and mass.
	 2. Adapters for series 12 bearings can also be used with H2 and H3 series bearings. Caution: the B1 dimension of H3 series bearings is longer than that of H2 series bearings.
	 3. Adapter numbers which are appended with the code “X” indicate narrow slit type adapters which use washers with straight inner tabs.
	 4. Refer to pages D-2 to D-7 and D-12 to D-14 for adapter locknut and washer dimensions.

●Adapters ●Adapters

Boundary dimensions Numbers Installation-related dimensions Mass1)

mm mm kg
Bearing Adapter da db S1 Da ras

d1 B1 d2 B2 Min. Max. Min. Max. Max. (approx.)

Boundary dimensions Numbers Installation-related dimensions Mass1)

mm mm kg
Bearing Adapter da db S1 Da ras

d1 B1 d2 B2 Min. Max. Min. Max. Max. (approx.)

B-88 B-89



 d  85〜 100mm

90

85

100

	 68	 125	 19	 1319SK;H 319X	 102	 123	 7	 186	 2.5	 1.56
	 90	 125	 19	 2319SK;H2319X	 105	 123	 7	 186	 2.5	 1.92

	 58	 130	 20	 1220SK;H 220X	 106	 125	 7	 168	 2	 1.49
	 71	 130	 20	 2220SK;H 320X	 107	 123	 8	 168	 2	 1.69
	 71	 130	 20	 1320SK;H 320X	 107	 130	 7	 201	 2.5	 1.69
	 97	 130	 20	 2320SK;H2320X	 110	 129	 7	 201	 2.5	 2.15

	 63	 145	 21	 1222SK;H 222X	 116	 138	 7	 188	 2	 1.93
	 77	 145	 21	 2222SK;H 322X	 117	 137	 6	 188	 2	 2.18
	 77	 145	 21	 1322SK;H 322X	 117	 150	 9	 226	 2.5	 2.18
	 105	 145	 21	 2322SK;H2322X	 121	 142	 7	 226	 2.5	 2.74

S1

ra

(For self-aligning ball bearings)

●Adapters ●Adapters

Boundary dimensions Numbers Installation-related dimensions Mass1)

mm mm kg
Bearing Adapter da db S1 Da ras

d1 B1 d2 B2 Min. Max. Min. Max. Max. (approx.)

1) Indicates adapter mass.
Note: 1. Refer to pages B-86 to B-87 for bearing dimensions, basic rated loads, and mass.
	 2. Adapters for series 12 bearings can also be used with H2 and H3 series bearings. Caution: the B1 dimension of H3 series bearings is longer than that of H2 series bearings.
	 3. Adapter numbers which are appended with the code “X” indicate narrow slit type adapters which use washers with straight inner tabs.
	 4. Refer to pages D-2 to D-9 and D-12 to D-14 for adapter locknut and washer dimensions.

B-90 B-91



●Cylindrical Roller Bearings

B-93

Type code Design Characteristics

¡NU type outer rings have two ribs. The outer ring, roller, and cage assembly 
can be separated from the inner ring. 
N type inner rings have two ribs. The inner ring, roller, and cage assembly can 
be separated from the outer ring.

¡Unable to accommodate any axial loading. 
¡This is widely used as the floating side bearing in a fixed-float arrangement.

¡NJ type has two ribs on the outer ring, a single rib on the inner ring; NF type 
has a single rib on the outer ring, and two ribs on the inner ring.

¡Can receive single direction axial loads. 
¡When there is no distinction between the fixed side and floating side bearing, 

these types can be used as a pair in close proximity.

¡NUP type has a collar ring attached to the ribless side of the inner ring; NH 
type is NJ type with an L type collar ring attached. All of these collar rings are 
separable, and therefore it is necessary to fix the inner ring axially. 

¡Can accommodate axial loads in either direction.
¡Widely used as the shaft’s fixed-side bearing.

NU type
N type

NJ type
NF type

NUP type
NH type
(NJ＋HJ)

NUP type

NF type

NJ type

N type

NU type

NH type

Table 1  Cylindrical roller bearing types and characteristics

Cylindrical roller bearing E Type cylindrical
roller bearing

Double-row cylindrical 
roller bearing

Cylindrical Roller Bearings 1.  Types, design features, and characteristics

Cylindrical roller bearings can accommodate 
heavy radial loads due to the line contact formed 
between their rolling elements and raceways. 
These bearings are also suitable for high speed 
applications since the rollers are guided by 
either inner or outer ring ribs. Cylindrical roller 
bearings are separable, allowing them to be 
easily installed and disassembled even when 
interference fits are required.

Among the various types of cylindrical roller 
bearings, E type and EA type have a high load 
capacity while maintaining standard boundary 
dimensions. HT type has a large axial load 

capacity, and HL type provides extended fatigue 
life in poor lubrication conditions. Multiple row 
bearing arrangements are also available.

For extremely heavy load applications, the 
non-separable full complement SL type bearing 
offers special advantages. For SL type and four-
row cylindrical roller bearings, see section “C. 
Special application bearings.”

Table 1 shows the various types and 
characteristics of single row cylindrical roller 
bearings. Table 2 shows the characteristics of 
non-standard type cylindrical roller bearings.



●Cylindrical Roller Bearings●Cylindrical Roller Bearings

B-94 B-95

Designation Characteristics

E type and EA type 
Cylindrical roller 
bearing

Cylindrical roller 
bearing 
for axial loads 
(HT type)

Double-row 
cylindrical roller 
bearing

¡Can accommodate larger axial loads than the standard type due to improved 
geometry of the rib roller end surface. 

¡Please consult NTN Engineering concerning necessary considerations, such as load, 
lubricant, and installation conditions.

¡NN type and NNU type are available. 
¡Widely used for applications requiring thin-walled bearings, such the main shafts of 

machine tools, rolling machine rollers, and in printing equipment. 
¡Internal radial clearance is adjusted for the spindle of machine tools by pressing the 

tapered bore of the inner ring on a tapered shaft. 
Remarks: For precision bearings for machine tools, see precision rolling bearings 
(CAT. No. 2260/E).

Note: In the dimension tables, both E type and EA type are listed.

180mm 100mm 215mm 120mm

Standard
type

E type
NU2220E
C r=370kN

E type bearing

NU320
C r=330kN

Standard type bearing

NU224E
C r=370kN

E type bearing

1) ULTAGE series cylindrical roller bearings has been developed for “longer life,” “improved loading capability,” and 
     “higher speed,” which are required for various types of industrial machinery. For details, see the special catalog (CAT. No. 3037/E).

¡Boundary dimensions are the same as the standard type, but the diameter, length 
and number of the rollers have been increased, resulting in higher load capacity.

¡Identified by the addition of “E” to the end of the basic roller number. 
¡Enables compact design due increased load rating. 
¡Rollers’ inscribed circle diameter differs from the standard type rollers and therefore 

cannot be interchanged. 
¡EA type bearings are ULTAGE series1).

Single type

Machined cage
Resin cage

Note: 1. Within the same bearing series, cage type is constant regardless of the cylindrical roller bearing type (NJ, NUP, N, NF).
 2. For high speed and other special applications, machined cages can be manufactured when necessary. Consult NTN Engineering.
 3. Among EA type bearings that use resin cages as standard, certain varieties use pressed cages. Consult NTN Engineering.
 4. Although machined cages are the standard for two-row cylindrical roller bearings, resin cages may also be used in some of these 

bearings for machine tool applications.

Bearing
series

Cage
 type

NU10

NU4

NU23
NU23E
NU23EA

NU3
NU3E
NU3EA

NU22
NU22E
NU22EA

NU2
NU2E
NU2EA

Pressed cage
Studded double type

ー
ー

204EA to 219EA

ー

ー

ー
ー

2304EA to 2315EA

ー
ー

304EA to 315EA

ー
ー

2204EA to 2218EA

208 to 230
ー
ー

ー

405 to 416

2308 to 2320
ー
ー

308 to 324
ー
ー

2208 to 2230
ー
ー

232 to 240
220E to 240E

ー

ー

ー

2322 to 2330
2316E to 2332E

ー

326 to 330
316E to 332E

ー

2232 to 2240
2219E to 2240E

ー

244 to 264
ー
ー

1005 to 10/500

ー

2332 to 2356
ー
ー

332 to 356
ー
ー

2244 to 2264
ー
ー

Table 2  Non-standard type cylindrical roller bearing characteristics

Table 3  Standard cage types

2.  Standard cage type

Table 3 shows the standard cage types for 
cylindrical roller bearings. 

The basic load ratings listed in the dimension 
charts correspond to use of the standard 
cages listed in Table 3. The basic load ratings 

listed in the dimension tables are for standard 
configurations. These ratings can change when 
a different cage type and number of rolling 
elements is utilized.



●Cylindrical Roller Bearings●Cylindrical Roller Bearings

B-96 B-97

Nominal bore
diameter

d (mm)

Dimensional
tolerance of roller

inscribed
circle diameter

Δ Fw

Dimensional
tolerance of roller

circumscribed
circle diameter

Δ Ew

Unit: μm

1) 17 mm is included in this dimensional division.
Note: Interchangeable cylindrical roller bearings are bearings 

having the same number in the group. The bearing function is 
not impaired even if an outer ring is combined with an inner 
ring with rollers or an inner ring is combined with an outer 
ring with rollers.

1)

Over

17
20
50

120
200
250

315
400

Incl.

20
50

120

200
250
315

400
500

＋10
＋15
＋20

＋25
＋30
＋35

＋40
＋45

Upper

0
0
0

0
0
0

0
0

Upper

0
0
0

0
0
0

0
0

Lower

−10
−15
−20

−25
−30
−35

−40
−45

Lower

Table 4  Combination type

Table 5  �Tolerance of inscribed circle diameter 
and circumscribed circle diameter of 
rollers of interchangeable cylindrical 
roller bearings

3.  Allowable misalignment 6.  �Allowable speed of cylindrical 
roller bearing ULTAGE series

4.  �Combinations of cylindrical 
roller bearings

Back-to-back
arrangement

(DB)

Face-to-face
arrangement

(DF)

Symmetrical
parts arrangement

(D2)

NJ type NJ type NU type

NF type NF type N type

Note: 1. Bearings are manufactured in a set so that two bearings 
receive a load evenly; therefore, they must be assembled 
together with identically numbered bearings and not 
mixed with other arrangements.

 2. Triplex arrangements of bearings are also available. 
Consult NTN Engineering for details.

Edge loading due to misalignment under general 
load conditions should be avoided to prevent 
premature bearing failure, The maximum 
allowable misalignment based on bearing series 
can be found below. The values apply when 
the bearings are to be used as the floating side 
of NU and N types. For NJ, NUP, and NH types 
that are to be used for the fixed side, consult 
NTN Engineering. Depending on the magnitude 
of the axial load, the edge loading may exceed 
recommended limits, which could lead to a 
reduction in bearing life.

• Bearing series 0 or 1 … ……………  1/1 000
• Bearing series 2 ………………………  1/2 000
• �Bearing series 0, 1, and 2 single-row ULTAGE	

 …………………………………………  1/500
• �Double-row cylindrical roller bearings1) 	

… ………………………………………  1/2 000
1) Does not include high precision bearings for machine 

tool main shaft applications.

5.  �Tolerance of inscribed circle 
diameter and circumscribed 
circle diameter of rollers of 
interchangeable cylindrical 
roller bearings

Table 4 shows the representative combinations 
of bearings.

As the rotational speed of the bearing increases, 
the temperature of the bearing also increases 
because of the friction heat produced inside the 
bearing. Operation at excessive temperatures 
will significantly deteriorate the lubricant 
performance, causing abnormal temperature 
rises and seizure. Factors affecting the allowable 
speed of bearings are as follows.

(1) Bearing type
(2) Bearing size
(3) �Lubrication (grease lubrication, circulating 

lubrication, oil lubrication, etc.)
(4) �Bearing internal clearance (bearing 

internal clearance during operation)
(5) Bearing load
(6) Shaft and housing accuracy

The allowable speed specified in the bearing 
dimension table is the reference speed limit 
which allows for satisfactory heat dissipation 
and lubrication conditions before adversely 
affecting the bearing. The allowable speed 
of ULTAGE series cylindrical roller bearings 
specified in the catalog is defined as follows.

[Oil lubrication]
The allowable speed for oil lubrication is the 
speed at which the outer ring temperature 
reaches 80°C with room temperature spindle 
oil (lubrication oil viscosity: VG32) supplied at 
1 liter/min under an operating load of 5% of the 
basic static load rating C0r.

[Grease lubrication]
The allowable speed for grease lubrication is 
the speed at which the outer ring temperature 
reaches 80°C with lithium-based grease 
(consistency: NLGI3) filled 20%-30% of the 
free space under an operating load of 5% of the 
basic static load rating C0r.

In either of the lubrication methods, the 
bearing temperature rise differs if the usage 
condition (operating load, rotational speed 

pattern, lubricating condition, etc.) is different; 
therefore, the bearings must be selected with 
sufficient allowable speed as specified in the 
catalog.

If 80% of the allowable speed specified in 
the dimension table is exceeded or the bearing 
is used under vibration or impact conditions, 
please consult NTN Engineering.

See section “9. Allowable speed” for the 
definition of the allowable speed of the 
cylindrical roller bearings that are not part of the 
ULTAGE series.



20

25

30

35

40

45

 d  20〜 45mm

●Cylindrical Roller Bearings ●Cylindrical Roller Bearings

Dynamic equivalent
radial load
Pr＝Fr
Static equivalent
radial load
P0r＝Fr

ra

r1a ra

r1a

1) Smallest allowable dimension for chamfer dimension r or r1.
2) This value is for machined cages; when pressed cages are used, 80% of this value is acceptable.
3) Bearing numbers marked “＊” designate ULTAGE series bearings.   4) Bearing marked “＊＊” are going to be integrated with ULTAGE Series.

5) Bearing numbers having no standard form are switched to type E or ULTAGE Series.
6) Does not apply to the sides of the outer ring rib of type NF bearings.

Boundary dimensions Basic load rating Fatigue Allowable speed 2) Bearing number 3) 4) 5)

load
mm dynamic static limit min-1

kN kN Grease Oil
d D B rs min1) r1s min1) Cr C0r Cu lubrication lubrication NU type NJ type NUP type N type

Dimension Installation-related dimensions   Mass

mm mm   kg
da de db dc dd Da Db ras r1as NU type N type

NF type Fw Ew d1 Min. Min. Max. Min. Min. Max. Max. Min.6) Max. Max.   (approx.)

NU type NJ type NUP type N type NF type

r

r1 r1r r1 r

rr1 r1

r

	 NF	 26.5	 41.5	 29.5	 24	 25	 26	 29	 32	 42	 42	 42.5	 1	 0.6	 0.115	 0.11
	 NF	 26.5	 41.5	 29.5	 24	 25	 26	 29	 32	 42	 42	 42.5	 1	 0.6	 0.146	 0.144
	 NF	 27.5	 45.5	 31.1	 24	 26.5	 27	 30	 33	 45.5	 45.5	 46.5	 1	 0.6	 0.176	 0.147
	 NF	 27.5	 45.5	 31.1	 24	 26.5	 27	 30	 33	 45.5	 45.5	 46.5	 1	 0.6	 0.242	 0.212

	 —	 30.5	 41.5	 32.7	 27	 29	 30	 32	 33	 43	 45	 42.5	 0.6	 0.3	 0.092	 0.091
	 NF	 31.5	 46.5	 34.5	 29	 30	 31	 34	 37	 47	 47	 47.5	 1	 0.6	 0.151	 0.13
	 NF	 31.5	 46.5	 34.5	 29	 30	 31	 34	 37	 47	 47	 47.5	 1	 0.6	 0.186	 0.163
	 NF	 34	 54	 38	 31.5	 31.5	 33	 37	 40	 55.5	 55.5	 55	 1	 1	 0.275	 0.242
	 NF	 34	 54	 38	 31.5	 31.5	 33	 37	 40	 55.5	 55.5	 55	 1	 1	 0.386	 0.345
	 NF	 38.8	 62.8	 43.6	 33	 33	 38	 41	 46	 72	 72	 64	 1.5	 1.5	 0.55	 0.536

	 —	 36.5	 48.5	 38.9	 34	 35	 35	 38	 39.5	 50	 51	 49.5	 1	 0.6	 0.13	 0.128
	 NF	 37.5	 55.5	 41.1	 34	 35	 37	 40	 44	 57	 57	 56.5	 1	 0.6	 0.226	 0.205
	 NF	 37.5	 55.5	 41.1	 34	 35	 37	 40	 44	 57	 57	 56.5	 1	 0.6	 0.297	 0.259
	 NF	 40.5	 62.5	 44.9	 36.5	 36.5	 40	 44	 48	 65.5	 65.5	 64	 1	 1	 0.398	 0.353
	 NF	 40.5	 62.5	 44.9	 36.5	 36.5	 40	 44	 48	 65.5	 65.5	 64	 1	 1	 0.58	 0.526
	 NF	 45	 73	 50.5	 38	 38	 44	 47	 52	 82	 82	 74	 1.5	 1.5	 0.751	 0.732

	 —	 42	 55	 44.6	 39	 40	 41	 44	 45	 57	 58	 56	 1	 0.6	 0.179	 0.176
	 NF	 44	 64	 48	 39	 41.5	 43	 46	 50	 65.5	 65.5	 65.5	 1	 0.6	 0.327	 0.294
	 NF	 44	 64	 48	 39	 41.5	 43	 46	 50	 65.5	 65.5	 65.5	 1	 0.6	 0.455	 0.405
	 NF	 46.2	 70.2	 51	 41.5	 43	 45	 48	 53	 72	 72	 71.5	 1.5	 1	 0.545	 0.483
	 NF	 46.2	 70.2	 51	 41.5	 43	 45	 48	 53	 72	 72	 71.5	 1.5	 1	 0.78	 0.737
	 NF	 53	 83	 59	 43	 43	 52	 55	 61	 92	 92	 84	 1.5	 1.5	 0.99	 0.965

	 —	 47	 61	 49.8	 44	 45	 46	 49	 50.5	 63	 64	 62	 1	 0.6	 0.22	 0.217
	 NF	 50	 70	 54.2	 46.5	 46.5	 49	 52	 56	 73.5	 73.5	 72	 1	 1	 0.378	 0.37
	 NF	 49.5	 71.5	 53.9	 46.5	 46.5	 49	 52	 56	 73.5	 73.5	 72.5	 1	 1	 0.426	 0.365
	 —	 50	 70	 54.2	 46.5	 46.5	 49	 52	 56	 73.5	 73.5	 72	 1	 1	 0.49	 0.48
	 NF	 49.5	 71.5	 53.9	 46.5	 46.5	 49	 52	 56	 73.5	 73.5	 72.5	 1	 1	 0.552	 0.491
	 NF	 53.5	 77.5	 58.4	 48	 48	 51	 55	 60	 82	 82	 80	 1.5	 1.5	 0.658	 0.643
	 NF	 52	 80	 57.6	 48	 48	 51	 55	 60	 82	 82	 81.5	 1.5	 1.5	 0.754	 0.658
	 —	 53.5	 77.5	 58.4	 48	 48	 51	 55	 60	 82	 82	 80	 1.5	 1.5	 0.951	 0.932
	 NF	 52	 80	 57.6	 48	 48	 51	 55	 60	 82	 82	 81.5	 1.5	 1.5	 1.06	 0.952
	 NF	 58	 92	 64.8	 49	 49	 57	 60	 67	 101	 101	 93	 2	 2	 1.3	 1.27

	 —	 52.5	 67.5	 55.5	 49	 50	 52	 54	 56	 70	 71	 68.5	 1	 0.6	 0.28	 0.276

	 47	 14	 1	 0.6	 32.5	 24.7	 3.00	 15 000	 21 600	    ＊NU204EA	 NJ	 NUP	 N
	 47	 18	 1	 0.6	 38.5	 31.0	 3.75	 14 000	 19 200	    ＊NU2204EA	 NJ	 NUP	 N
	 52	 15	 1.1	 0.6	 37.5	 26.9	 3.25	 13 000	 18 000	    ＊NU304EA	 NJ	 NUP	 N
	 52	 21	 1.1	 0.6	 49.5	 39.0	 4.75	 12 000	 16 800	    ＊NU2304EA	 NJ	 NUP	 N

	 47	 12	 0.6	 0.3	 16.7	 14.1	 1.72	 16 000	 19 000		  NU1005	 NJ	 NUP	 N
	 52	 15	 1	 0.6	 34.5	 27.7	 3.40	 13 000	 18 000	    ＊NU205EA	 NJ	 NUP	 N
	 52	 18	 1	 0.6	 41.5	 34.5	 4.25	 11 000	 15 600	    ＊NU2205EA	 NJ	 NUP	 N
	 62	 17	 1.1	 1.1	 49.0	 37.5	 4.55	 11 000	 15 600	    ＊NU305EA	 NJ	 NUP	 N
	 62	 24	 1.1	 1.1	 67.5	 56.0	 6.85	 9 700	 13 200	    ＊NU2305EA	 NJ	 NUP	 N
	 80	 21	 1.5	 1.5	 51.5	 40.0	 4.85	 8 500	 10 000		  NU405	 NJ	 NUP	 N

	 55	 13	 1	 0.6	 21.8	 19.6	 2.39	 14 000	 16 000		  NU1006	 NJ	 NUP	 N
	 62	 16	 1	 0.6	 46.0	 37.5	 4.55	 11 000	 15 600	    ＊NU206EA	 NJ	 NUP	 N
	 62	 20	 1	 0.6	 58.0	 50.0	 6.10	 9 700	 13 200	    ＊NU2206EA	 NJ	 NUP	 N
	 72	 19	 1.1	 1.1	 63.0	 50.0	 6.15	 9 300	 13 200	    ＊NU306EA	 NJ	 NUP	 N
	 72	 27	 1.1	 1.1	 88.0	 77.5	 9.45	 8 300	 11 600	    ＊NU2306EA	 NJ	 NUP	 N
	 90	 23	 1.5	 1.5	 69.5	 55.0	 6.70	 7 300	 8 500		  NU406	 NJ	 NUP	 N

	 62	 14	 1	 0.6	 25.1	 23.2	 2.82	 12 000	 15 000		  NU1007	 NJ	 NUP	 N
	 72	 17	 1.1	 0.6	 59.5	 50.0	 6.10	 9 500	 13 200	    ＊NU207EA	 NJ	 NUP	 N
	 72	 23	 1.1	 0.6	 73.0	 65.5	 7.95	 8 500	 12 000	    ＊NU2207EA	 NJ	 NUP	 N
	 80	 21	 1.5	 1.1	 83.5	 71.0	 8.65	 8 100	 11 500	    ＊NU307EA	 NJ	 NUP	 N
	 80	 31	 1.5	 1.1	 117	 109	 13.3	 7 200	 10 200	    ＊NU2307EA	 NJ	 NUP	 N
	 100	 25	 1.5	 1.5	 83.5	 69.0	 8.40	 6 400	 7 500		  NU407	 NJ	 NUP	 N

	 68	 15	 1	 0.6	 30.5	 29.0	 3.55	 11 000	 13 000		  NU1008	 NJ	 NUP	 N
	 80	 18	 1.1	 1.1	 48.5	 43.0	 5.25	 9 400	 11 000	 ＊＊NU208	 NJ	 NUP	 N
	 80	 18	 1.1	 1.1	 66.0	 55.5	 6.75	 8 500	 12 000	    ＊NU208EA	 NJ	 NUP	 N
	 80	 23	 1.1	 1.1	 64.5	 62.0	 7.55	 8 500	 10 000	 ＊＊NU2208	 NJ	 NUP	 N
	 80	 23	 1.1	 1.1	 85.5	 77.5	 9.45	 7 600	 10 700	    ＊NU2208EA	 NJ 	 NUP 	 N
	 90	 23	 1.5	 1.5	 65.0	 57.0	 6.95	 8 000	 9 400	 ＊＊NU308	 NJ	 NUP	 N
	 90	 23	 1.5	 1.5	 98.5	 81.5	 9.95	 7 200	 10 200	    ＊NU308EA	 NJ	 NUP	 N
	 90	 33	 1.5	 1.5	 91.5	 88.0	 10.7	 7 000	 8 200	 ＊＊NU2308	 NJ	 NUP	 N
	 90	 33	 1.5	 1.5	 135	 122	 14.9	 6 400	 9 000	    ＊NU2308EA	 NJ	 NUP	 N
	 110	 27	 2	 2	 106	 89.0	 10.9	 5 700	 6 700		  NU408	 NJ	 NUP	 N

	 75	 16	 1	 0.6	 34.5	 34.0	 4.10	 9 900	 12 000		  NU1009	 NJ	 NUP	 N
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 d  45〜 60mm

●Cylindrical Roller Bearings ●Cylindrical Roller Bearings

Dynamic equivalent
radial load
Pr＝Fr
Static equivalent
radial load
P0r＝Fr

ra

r1a ra

r1a

1) Smallest allowable dimension for chamfer dimension r or r1.
2) This value is for machined cages; when pressed cages are used, 80% of this value is acceptable.
3) Bearing numbers marked “＊” designate ULTAGE series bearings.   4) Bearing marked “＊＊” are going to be integrated with ULTAGE Series.

NU type NJ type NUP type N type NF type

r

r1 r1r r1 r

rr1 r1

r

Dimension Installation-related dimensions Mass

mm mm kg
da de db dc dd Da Db ras r1as NU type N type

NF type Fw Ew d1 Min. Min. Max. Min. Min. Max. Max. Min.5) Max. Max. (approx.)

Boundary dimensions Basic load rating Fatigue Allowable speed 2) Bearing number 3) 4) 

load
mm dynamic static limit min-1

kN kN Grease Oil
d D B rs min1) r1s min1) Cr C0r Cu lubrication lubrication NU type NJ type NUP type N type

5) Does not apply to the sides of the outer ring rib of type NF bearings.

	 NF	 55	 75	 59	 51.5	 51.5	 54	 57	 61	 78.5	 78.5	 77	 1	 1	 0.432	 0.423
	 NF	 54.5	 76.5	 58.9	 51.5	 51.5	 54	 57	 61	 78.5	 78.5	 77.5	 1	 1	 0.495	 0.423
	 —	 55	 75	 59	 51.5	 51.5	 54	 57	 61	 78.5	 78.5	 77	 1	 1	 0.53	 0.52
	 NF	 54.5	 76.5	 58.9	 51.5	 51.5	 54	 57	 61	 78.5	 78.5	 77.5	 1	 1	 0.6	 0.533
	 NF	 58.5	 86.5	 64	 53	 53	 57	 60	 66	 92	 92	 89	 1.5	 1.5	 0.877	 0.857
	 NF	 58.5	 88.5	 64.5	 53	 53	 57	 60	 66	 92	 92	 90.5	 1.5	 1.5	 0.996	 0.865
	 —	 58.5	 86.5	 64	 53	 53	 57	 60	 66	 92	 92	 89	 1.5	 1.5	 1.27	 1.24
	 NF	 58.5	 88.5	 64.5	 53	 53	 57	 60	 66	 92	 92	 90.5	 1.5	 1.5	 1.41	 1.3
	 NF	 64.5	 100.5	 71.8	 54	 54	 63	 66	 74	 111	 111	 102	 2	 2	 1.62	 1.58

	 —	 57.5	 72.5	 60.5	 54	 55	 57	 59	 61	 75	 76	 73.5	 1	 0.6	 0.295	 0.291
	 NF	 60.4	 80.4	 64.6	 56.5	 56.5	 58	 62	 67	 83.5	 83.5	 83	 1	 1	 0.47	 0.46
	 NF	 59.5	 81.5	 63.9	 56.5	 56.5	 58	 62	 67	 83.5	 83.5	 82.5	 1	 1	 0.503	 0.47
	 —	 60.4	 80.4	 64.6	 56.5	 56.5	 58	 62	 67	 83.5	 83.5	 83	 1	 1	 0.571	 0.56
	 NF	 59.5	 81.5	 63.9	 56.5	 56.5	 58	 62	 67	 83.5	 83.5	 82.5	 1	 1	 0.587	 —
	 NF	 65	 95	 71	 59	 59	 63	 67	 73	 101	 101	 98	 2	 2	 1.14	 1.11
	 NF	 65	 97	 71.4	 59	 59	 63	 67	 73	 101	 101	 99	 2	 2	 1.3	 1.12
	 —	 65	 95	 71	 59	 59	 63	 67	 73	 101	 101	 98	 2	 2	 1.7	 1.67
	 NF	 65	 97	 71.4	 59	 59	 63	 67	 73	 101	 101	 99	 2	 2	 1.9	 1.75
	 NF	 70.8	 110.8	 78.8	 61	 61	 69	 73	 81	 119	 119	 112	 2	 2	 2.02	 1.97

	 —	 64.5	 80.5	 67.7	 60	 61.5	 63	 66	 68.5	 83.5	 85	 81.5	 1	 1	 0.442	 0.435
	 NF	 66.5	 88.5	 70.8	 61.5	 63	 65	 68	 73	 92	 93.5	 91	 1.5	 1	 0.638	 0.626
	 NF	 66	 90	 70.8	 61.5	 63	 65	 68	 73	 92	 92	 91	 1.5	 1	 0.675	 0.635
	 —	 66.5	 88.5	 70.8	 61.5	 63	 65	 68	 73	 92	 93.5	 91	 1.5	 1	 0.773	 0.758
	 NF	 66	 90	 70.8	 61.5	 63	 65	 68	 73	 92	 92	 91	 1.5	 1	 0.807	 —
	 NF	 70.5	 104.5	 77.2	 64	 64	 69	 72	 80	 111	 111	 107	 2	 2	 1.45	 1.42
	 NF	 70.5	 106.5	 77.7	 64	 64	 69	 72	 80	 111	 111	 108.5	 2	 2	 1.65	 1.43
	 —	 70.5	 104.5	 77.2	 64	 64	 69	 72	 80	 111	 111	 107	 2	 2	 2.17	 2.13
	 NF	 70.5	 106.5	 77.7	 64	 64	 69	 72	 80	 111	 111	 108.5	 2	 2	 2.37	 2.23
	 NF	 77.2	 117.2	 85.2	 66	 66	 76	 79	 87	 129	 129	 119	 2	 2	 2.48	 2.42

	 —	 69.5	 85.5	 72.7	 65	 66.5	 68	 71	 73.5	 88.5	 90	 86.5	 1	 1	 0.474	 0.467
	 NF	 73.5	 97.5	 78.4	 68	 68	 71	 75	 80	 102	 102	 100	 1.5	 1.5	 0.818	 0.802
	 NF	 72	 100	 77.6	 68	 68	 71	 75	 80	 102	 102	 101	 1.5	 1.5	 0.923	 0.798
	 —	 73.5	 97.5	 78.4	 68	 68	 71	 75	 80	 102	 102	 100	 1.5	 1.5	 1.06	 1.04
	 NF	 72	 100	 77.6	 68	 68	 71	 75	 80	 102	 102	 101	 1.5	 1.5	 1.21	 1.08

	 85	 19	 1.1	 1.1	 51.0	 47.0	 5.70	 8 400	 9 900	 ＊＊NU209	 NJ	 NUP	 N
	 85	 19	 1.1	 1.1	 74.5	 66.5	 8.10	 7 600	 10 800	    ＊NU209EA	 NJ	 NUP	 N
	 85	 23	 1.1	 1.1	 68.0	 68.0	 8.25	 7 600	 9 000	 ＊＊NU2209	 NJ	 NUP	 N
	 85	 23	 1.1	 1.1	 90.0	 84.5	 10.3	 6 800	 9 600	    ＊NU2209EA	 NJ 	 NUP 	 N
	 100	 25	 1.5	 1.5	 82.0	 71.0	 8.65	 7 200	 8 400	 ＊＊NU309	 NJ	 NUP	 N
	 100	 25	 1.5	 1.5	 115	 98.5	 12.0	 6 500	 9 100	    ＊NU309EA	 NJ	 NUP	 N
	 100	 36	 1.5	 1.5	 110	 104	 12.7	 6 300	 7 400	 ＊＊NU2309	 NJ	 NUP	 N
	 100	 36	 1.5	 1.5	 162	 153	 18.7	 5 700	 8 200	    ＊NU2309EA	 NJ	 NUP	 N
	 120	 29	 2	 2	 119	 102	 12.4	 5 100	 6 000		  NU409	 NJ	 NUP	 N

	 80	 16	 1	 0.6	 35.5	 36.0	 4.40	 8 900	 11 000		  NU1010	 NJ	 NUP	 N
	 90	 20	 1.1	 1.1	 53.5	 51.0	 6.20	 7 600	 9 000	 ＊＊NU210	 NJ	 NUP	 N
	 90	 20	 1.1	 1.1	 81.5	 76.5	 9.30	 6 900	 9 700	    ＊NU210EA	 NJ	 NUP	 N
	 90	 23	 1.1	 1.1	 71.0	 73.5	 9.00	 6 900	 8 100	 ＊＊NU2210	 NJ	 NUP	 N
	 90	 23	 1.1	 1.1	 98.5	 97.0	 11.9	 6 200	 8 800	    ＊NU2210EA	 NJ 	 NUP 	 —
	 110	 27	 2	 2	 96.5	 86.0	 10.5	 6 500	 7 700	 ＊＊NU310	 NJ	 NUP	 N
	 110	 27	 2	 2	 130	 113	 13.8	 5 900	 8 300	    ＊NU310EA	 NJ	 NUP	 N
	 110	 40	 2	 2	 134	 131	 16.0	 5 700	 6 700	 ＊＊NU2310	 NJ	 NUP	 N
	 110	 40	 2	 2	 192	 187	 22.7	 5 200	 7 300	    ＊NU2310EA	 NJ	 NUP	 N
	 130	 31	 2.1	 2.1	 143	 124	 15.1	 4 700	 5 500		  NU410	 NJ	 NUP	 N

	 90	 18	 1.1	 1	 42.0	 44.0	 5.35	 8 200	 9 700		  NU1011	 NJ	 NUP	 N
	 100	 21	 1.5	 1.1	 64.5	 62.5	 7.60	 6 900	 8 200	 ＊＊NU211	 NJ	 NUP	 N
	 100	 21	 1.5	 1.1	 102	 98.5	 12.0	 6 300	 8 900	    ＊NU211EA	 NJ	 NUP	 N
	 100	 25	 1.5	 1.1	 83.5	 87.0	 10.6	 6 300	 7 400	 ＊＊NU2211	 NJ	 NUP	 N
	 100	 25	 1.5	 1.1	 120	 122	 14.8	 5 600	 7 900	    ＊NU2211EA	 NJ 	 NUP 	 N
	 120	 29	 2	 2	 123	 111	 13.6	 5 900	 7 000	 ＊＊NU311	 NJ	 NUP 	 N
	 120	 29	 2	 2	 162	 143	 17.4	 5 300	 7 600	    ＊NU311EA	 NJ	 NUP	 N
	 120	 43	 2	 2	 164	 162	 19.8	 5 200	 6 100	 ＊＊NU2311	 NJ	 NUP	 N
	 120	 43	 2	 2	 238	 233	 28.4	 4 700	 6 700	    ＊NU2311EA	 NJ	 NUP	 N
	 140	 33	 2.1	 2.1	 154	 138	 16.9	 4 300	 5 000		  NU411	 NJ	 NUP	 N

	 95	 18	 1.1	 1	 44.5	 48.5	 5.95	 7 500	 8 800		  NU1012	 NJ	 NUP	 N
	 110	 22	 1.5	 1.5	 76.0	 75.0	 9.15	 6 400	 7 600	 ＊＊NU212 	 NJ 	 NUP 	 N
	 110	 22	 1.5	 1.5	 115	 107	 13.1	 5 800	 8 200	    ＊NU212EA	 NJ	 NUP	 N
	 110	 28	 1.5	 1.5	 107	 116	 14.1	 5 800	 6 800	 ＊＊NU2212	 NJ	 NUP	 N
	 110	 28	 1.5	 1.5	 155	 157	 19.1	 5 200	 7 300	    ＊NU2212EA	 NJ	 NUP	 N
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●Cylindrical Roller Bearings ●Cylindrical Roller Bearings

Dynamic equivalent
radial load
Pr＝Fr
Static equivalent
radial load
P0r＝Fr

ra

r1a ra

r1a

1) Smallest allowable dimension for chamfer dimension r or r1.
2) This value is for machined cages; when pressed cages are used, 80% of this value is acceptable.
3) Bearing numbers marked “＊” designate ULTAGE series bearings.   4) Bearing marked “＊＊” are going to be integrated with ULTAGE Series.

NU type NJ type NUP type N type NF type

r

r1 r1r r1 r

rr1 r1

r

5) Does not apply to the sides of the outer ring rib of type NF bearings.

Dimension Installation-related dimensions Mass

mm mm kg
da de db dc dd Da Db ras r1as NU type N type

NF type Fw Ew d1 Min. Min. Max. Min. Min. Max. Max. Min.5) Max. Max. (approx.)

Boundary dimensions Basic load rating Fatigue Allowable speed 2) Bearing number 3) 4) 

load
mm dynamic static limit min-1

kN kN Grease Oil
d D B rs min1) r1s min1) Cr C0r Cu lubrication lubrication NU type NJ type NUP type N type

	 130	 31	 2.1	 2.1	 137	 126	 15.4	 5 500	 6 500	 ＊＊NU312	 NJ	 NUP	 N
	 130	 31	 2.1	 2.1	 177	 157	 19.1	 4 900	 7 000	    ＊NU312EA	 NJ 	 NUP 	 N
	 130	 46	 2.1	 2.1	 187	 188	 22.9	 4 800	 5 700	 ＊＊NU2312	 NJ	 NUP	 N
	 130	 46	 2.1	 2.1	 263	 262	 32.0	 4 400	 6 200	    ＊NU2312EA	 NJ	 NUP	 N
	 150	 35	 2.1	 2.1	 185	 168	 20.2	 3 900	 4 600		  NU412	 NJ	 NUP	 N

	 100	 18	 1.1	 1	 45.5	 51.0	 6.30	 7 000	 8 200		  NU1013	 NJ	 NUP	 N
	 120	 23	 1.5	 1.5	 93.0	 94.5	 11.5	 5 900	 7 000	 ＊＊NU213	 NJ	 NUP	 N
	 120	 23	 1.5	 1.5	 127	 119	 14.5	 5 400	 7 600	    ＊NU213EA	 NJ	 NUP	 N
	 120	 31	 1.5	 1.5	 133	 149	 18.2	 5 400	 6 300	 ＊＊NU2213	 NJ	 NUP	 N
	 120	 31	 1.5	 1.5	 176	 181	 22.1	 4 800	 6 700	    ＊NU2213EA	 NJ 	 NUP 	 N
	 140	 33	 2.1	 2.1	 150	 139	 16.8	 5 100	 6 000	 ＊＊NU313	 NJ	 NUP	 N
	 140	 33	 2.1	 2.1	 213	 191	 23.1	 4 600	 6 500	    ＊NU313EA	 NJ	 NUP	 N
	 140	 48	 2.1	 2.1	 208	 212	 25.7	 4 400	 5 200	 ＊＊NU2313	 NJ	 NUP	 N
	 140	 48	 2.1	 2.1	 293	 287	 34.5	 4 100	 5 800	    ＊NU2313EA	 NJ	 NUP	 N
	 160	 37	 2.1	 2.1	 202	 186	 21.9	 3 600	 4 300		  NU413	 NJ	 NUP	 N

	 110	 20	 1.1	 1	 64.5	 70.5	 8.60	 6 500	 7 600		  NU1014	 NJ	 NUP	 N
	 125	 24	 1.5	 1.5	 92.5	 95.0	 11.6	 5 500	 6 500	 ＊＊NU214	 NJ	 NUP	 N
	 125	 24	 1.5	 1.5	 140	 137	 16.7	 5 000	 7 100	    ＊NU214EA	 NJ	 NUP	 N
	 125	 31	 1.5	 1.5	 132	 151	 18.4	 5 000	 5 900	 ＊＊NU2214	 NJ	 NUP	 N
	 125	 31	 1.5	 1.5	 184	 194	 23.7	 4 500	 6 200	    ＊NU2214EA	 NJ 	 NUP 	 N
	 150	 35	 2.1	 2.1	 175	 168	 20.0	 4 700	 5 500	 ＊＊NU314	 NJ	 NUP	 N
	 150	 35	 2.1	 2.1	 242	 222	 26.2	 4 200	 6 000	    ＊NU314EA	 NJ	 NUP	 N
	 150	 51	 2.1	 2.1	 247	 262	 31.0	 4 100	 4 800	 ＊＊NU2314	 NJ	 NUP	 N
	 150	 51	 2.1	 2.1	 325	 325	 38.0	 3 800	 5 300	    ＊NU2314EA	 NJ	 NUP	 N
	 180	 42	 3	 3	 253	 236	 26.8	 3 400	 4 000		  NU414	 NJ	 NUP	 N

	 115	 20	 1.1	 1	 66.5	 74.5	 9.10	 6 100	 7 100		  NU1015	 NJ	 NUP	 N
	 130	 25	 1.5	 1.5	 107	 111	 13.4	 5 100	 6 000	 ＊＊NU215	 NJ	 NUP	 N
	 130	 25	 1.5	 1.5	 154	 156	 18.9	 4 700	 6 600	    ＊NU215EA	 NJ	 NUP	 N
	 130	 31	 1.5	 1.5	 144	 162	 19.6	 4 700	 5 500	 ＊＊NU2215	 NJ	 NUP	 N
	 130	 31	 1.5	 1.5	 191	 207	 25.0	 4 200	 5 900	    ＊NU2215EA	 NJ	 NUP	 N
	 160	 37	 2.1	 2.1	 211	 205	 23.8	 4 400	 5 200	 ＊＊NU315	 NJ	 NUP	 N
	 160	 37	 2.1	 2.1	 284	 263	 30.5	 4 000	 5 600	    ＊NU315EA	 NJ	 NUP	 N
	 160	 55	 2.1	 2.1	 286	 300	 35.0	 3 800	 4 500	 ＊＊NU2315	 NJ	 NUP	 N
	 160	 55	 2.1	 2.1	 390	 395	 45.5	 3 500	 4 900	    ＊NU2315EA	 NJ 	 NUP 	 N
	 190	 45	 3	 3	 291	 274	 30.5	 3 200	 3 700		  NU415	 NJ	 NUP	 N

	 NF	 77	 113	 84.2	 71	 71	 75	 79	 86	 119	 119	 116	 2	 2	 1.8	 1.76
	 NF	 77	 115	 84.6	 71	 71	 75	 79	 86	 119	 119	 117	 2	 2	 2.05	 1.77
	 —	 77	 113	 84.2	 71	 71	 75	 79	 86	 119	 119	 116	 2	 2	 2.71	 2.66
	 NF	 77	 115	 84.6	 71	 71	 75	 79	 86	 119	 119	 117	 2	 2	 2.96	 2.73
	 NF	 83	 127	 91.8	 71	 71	 82	 85	 94	 139	 139	 128	 2	 2	 3	 2.93

	 —	 74.5	 90.5	 77.7	 70	 71.5	 73	 76	 78.5	 93.5	 95	 91.5	 1	 1	 0.485	 0.477
	 NF	 79.6	 105.6	 84.8	 73	 73	 77	 81	 87	 112	 112	 108	 1.5	 1.5	 1.02	 1
	 NF	 78.5	 108.5	 84.5	 73	 73	 77	 81	 87	 112	 112	 110	 1.5	 1.5	 1.21	 1.01
	 —	 79.6	 105.6	 84.8	 73	 73	 77	 81	 87	 112	 112	 108	 1.5	 1.5	 1.4	 1.37
	 NF	 78.5	 108.5	 84.5	 73	 73	 77	 81	 87	 112	 112	 110	 1.5	 1.5	 1.6	 1.44
	 NF	 83.5	 121.5	 91	 76	 76	 81	 85	 93	 129	 129	 125	 2	 2	 2.23	 2.18
	 NF	 82.5	 124.5	 91	 76	 76	 81	 85	 93	 129	 129	 127	 2	 2	 2.54	 2.2
	 —	 83.5	 121.5	 91	 76	 76	 81	 85	 93	 129	 129	 125	 2	 2	 3.27	 3.2
	 NF	 82.5	 124.5	 91	 76	 76	 81	 85	 93	 129	 129	 127	 2	 2	 3.48	 3.25
	 NF	 89.3	 135.3	 98.5	 76	 76	 88	 91	 100	 149	 149	 137	 2	 2	 3.6	 3.5

	 —	 80	 100	 84	 75	 76.5	 78	 82	 85	 103.5	 105	 101	 1	 1	 0.699	 0.689
	 NF	 84.5	 110.5	 89.6	 78	 78	 82	 86	 92	 117	 117	 114	 1.5	 1.5	 1.12	 1.1
	 NF	 83.5	 113.5	 89.5	 78	 78	 82	 86	 92	 117	 117	 115	 1.5	 1.5	 1.3	 1.13
	 —	 84.5	 110.5	 89.6	 78	 78	 82	 86	 92	 117	 117	 114	 1.5	 1.5	 1.47	 1.44
	 NF	 83.5	 113.5	 89.5	 78	 78	 82	 86	 92	 117	 117	 115	 1.5	 1.5	 1.7	 1.52
	 NF	 90	 130	 98	 81	 81	 87	 92	 100	 139	 139	 134	 2	 2	 2.71	 2.65
	 NF	 89	 133	 98	 81	 81	 87	 92	 100	 139	 139	 136	 2	 2	 3.1	 2.75
	 —	 90	 130	 98	 81	 81	 87	 92	 100	 139	 139	 134	 2	 2	 3.98	 3.9
	 NF	 89	 133	 98	 81	 81	 87	 92	 100	 139	 139	 136	 2	 2	 4.25	 3.95
	 NF	 100	 152	 110.5	 83	 83	 99	 102	 112	 167	 167	 153	 2.5	 2.5	 5.24	 5.1

	 —	 85	 105	 89	 80	 81.5	 83	 87	 90	 108.5	 110	 106	 1	 1	 0.738	 0.727
	 NF	 88.5	 116.5	 94	 83	 83	 87	 90	 96	 122	 122	 120	 1.5	 1.5	 1.23	 1.21
	 NF	 88.5	 118.5	 94.5	 83	 83	 87	 90	 96	 122	 122	 120	 1.5	 1.5	 1.41	 1.28
	 —	 88.5	 116.5	 94	 83	 83	 87	 90	 96	 122	 122	 120	 1.5	 1.5	 1.55	 1.52
	 NF	 88.5	 118.5	 94.5	 83	 83	 87	 90	 96	 122	 122	 120	 1.5	 1.5	 1.79	 1.61
	 NF	 95.5	 139.5	 104.2	 86	 86	 93	 97	 106	 149	 149	 143	 2	 2	 3.28	 3.21
	 NF	 95	 143	 104.6	 86	 86	 93	 97	 106	 149	 149	 146	 2	 2	 3.74	 3.28
	 —	 95.5	 139.5	 104.2	 86	 86	 93	 97	 106	 149	 149	 143	 2	 2	 4.87	 4.77
	 NF	 95	 143	 104.6	 86	 86	 93	 97	 106	 149	 149	 —	 2	 2	 5.25	 4.85
	 NF	 104.5	 160.5	 116	 88	 88	 103	 107	 118	 177	 177	 162	 2.5	 2.5	 6.22	 6.06
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 d  80〜 95mm

●Cylindrical Roller Bearings ●Cylindrical Roller Bearings

Dynamic equivalent
radial load
Pr＝Fr
Static equivalent
radial load
P0r＝Fr

ra

r1a ra

r1a

1) Smallest allowable dimension for chamfer dimension r or r1.
2) This value is for machined cages; when pressed cages are used, 80% of this value is acceptable.
3) Bearing numbers marked “＊” designate ULTAGE series bearings.   4) Bearing marked “＊＊” are going to be integrated with ULTAGE Series.

NU type NJ type NUP type N type NF type

r

r1 r1r r1 r

rr1 r1

r

5) Does not apply to the sides of the outer ring rib of type NF bearings.

Dimension Installation-related dimensions Mass

mm mm kg
da de db dc dd Da Db ras r1as NU type N type

NF type Fw Ew d1 Min. Min. Max. Min. Min. Max. Max. Min.5) Max. Max. (approx.)

Boundary dimensions Basic load rating Fatigue Allowable speed 2) Bearing number 3) 4) 

load
mm dynamic static limit min-1

kN kN Grease Oil
d D B rs min1) r1s min1) Cr C0r Cu lubrication lubrication NU type NJ type NUP type N type

	 —	 91.5	 113.5	 95.9	 85	 86.5	 90	 94	 97	 118.5	 120	 114.5	 1	 1	 0.98	 0.965
	 NF	 95.3	 125.3	 101.2	 89	 89	 94	 97	 104	 131	 131	 128	 2	 2	 1.5	 1.47
	 NF	 95.3	 127.3	 101.7	 89	 89	 94	 97	 104	 131	 131	 128.5	 2	 2	 1.67	 1.56
	 —	 95.3	 125.3	 101.2	 89	 89	 94	 97	 104	 131	 131	 128	 2	 2	 1.93	 1.89
	 NF	 95.3	 127.3	 101.7	 89	 89	 94	 97	 104	 131	 131	 128.5	 2	 2	 2.12	 2.02
	 NF	 103	 147	 111.8	 91	 91	 99	 105	 114	 159	 159	 151	 2	 2	 3.86	 3.77
	 NF	 101	 151	 111	 91	 91	 99	 105	 114	 159	 159	 154	 2	 2	 4.22	 4.12
	 —	 103	 147	 111.8	 91	 91	 99	 105	 114	 159	 159	 151	 2	 2	 5.79	 5.67
	 NF	 101	 151	 111	 91	 91	 99	 105	 114	 159	 159	 154	 2	 2	 6.25	 5.78
	 NF	 110	 170	 122	 93	 93	 109	 112	 124	 187	 187	 172	 2.5	 2.5	 7.32	 7.14

	 —	 96.5	 118.5	 100.9	 90	 91.5	 95	 99	 102	 123.5	 125	 119.5	 1	 1	 1.03	 1.01
	 NF	 101.8	 133.8	 108.2	 94	 94	 99	 104	 110	 141	 141	 137	 2	 2	 1.87	 1.83
	 NF	 100.5	 136.5	 107.7	 94	 94	 99	 104	 110	 141	 141	 138	 2	 2	 2.11	 1.93
	 —	 101.8	 133.8	 108.2	 94	 94	 99	 104	 110	 141	 141	 137	 2	 2	 2.44	 2.39
	 NF	 100.5	 136.5	 107.7	 94	 94	 99	 104	 110	 141	 141	 138	 2	 2	 2.68	 2.52
	 NF	 108	 156	 117.5	 98	 98	 106	 110	 119	 167	 167	 160	 2.5	 2.5	 4.54	 4.44
	 —	 108	 —	 118.4	 98	 —	 106	 110	 119	 167	 —	 —	 2.5	 2.5	 4.81	 —
	 —	 108	 156	 117.5	 98	 98	 106	 110	 119	 167	 167	 160	 2.5	 2.5	 6.7	 6.57
	 —	 108	 —	 118.4	 98	 —	 106	 110	 119	 167	 —	 —	 2.5	 2.5	 7.16	 —

	 —	 103	 127	 107.8	 96.5	 98	 101	 106	 109	 132	 133.5	 129	 1.5	 1	 1.33	 1.31
	 NF	 107	 143	 114.2	 99	 99	 105	 109	 116	 151	 151	 146	 2	 2	 2.3	 2.25
	 NF	 107	 145	 114.6	 99	 99	 105	 109	 116	 151	 151	 147	 2	 2	 2.44	 2.37
	 —	 107	 143	 114.2	 99	 99	 105	 109	 116	 151	 151	 146	 2	 2	 3.1	 3.04
	 NF	 107	 145	 114.6	 99	 99	 105	 109	 116	 151	 151	 147	 2	 2	 3.33	 3.2
	 NF	 115	 165	 125	 103	 103	 111	 117	 127	 177	 177	 169	 2.5	 2.5	 5.3	 5.18
	 —	 113.5	 —	 124.7	 103	 —	 111	 117	 127	 177	 —	 —	 2.5	 2.5	 5.72	 —
	 —	 115	 165	 125	 103	 103	 111	 117	 127	 177	 177	 169	 2.5	 2.5	 7.95	 7.79
	 —	 113.5	 —	 124.7	 103	 —	 111	 117	 127	 177	 —	 —	 2.5	 2.5	 8.56	 —

	 —	 108	 132	 112.8	 101.5	 103	 106	 111	 114	 137	 138.5	 134	 1.5	 1	 1.4	 1.38
	 NF	 113.5	 151.5	 121	 106	 106	 111	 116	 123	 159	 159	 155	 2	 2	 2.78	 2.72
	 NF	 112.5	 154.5	 121	 106	 106	 111	 116	 123	 159	 159	 156.5	 2	 2	 3.02	 2.85
	 —	 113.5	 151.5	 121	 106	 106	 111	 116	 123	 159	 159	 155	 2	 2	 3.79	 3.71
	 NF	 112.5	 154.5	 121	 106	 106	 111	 116	 123	 159	 159	 156.5	 2	 2	 4.14	 3.84
	 NF	 121.5	 173.5	 132	 108	 108	 119	 124	 134	 187	 187	 178	 2.5	 2.5	 6.13	 5.99
	 —	 121.5	 —	 132.7	 108	 —	 119	 124	 134	 187	 —	 —	 2.5	 2.5	 6.62	 —

	 125	 22	 1.1	 1	 80.0	 90.5	 11.0	 5 700	 6 700		  NU1016	 NJ	 NUP	 N
	 140	 26	 2	 2	 118	 122	 14.5	 4 800	 5 700	 ＊＊NU216	 NJ	 NUP	 N
	 140	 26	 2	 2	 165	 167	 19.7	 4 400	 6 100	    ＊NU216EA	 NJ	 NUP	 N
	 140	 33	 2	 2	 163	 186	 22.0	 4 400	 5 100	 ＊＊NU2216	 NJ	 NUP	 N
	 140	 33	 2	 2	 220	 243	 28.7	 3 900	 5 500	    ＊NU2216EA	 NJ 	 NUP 	 N
	 170	 39	 2.1	 2.1	 211	 207	 23.7	 4 100	 4 800		  NU316	 NJ	 NUP	 N
	 170	 39	 2.1	 2.1	 284	 282	 32.0	 3 700	 4 400		  NU316E	 NJ	 NUP	 N
	 170	 58	 2.1	 2.1	 305	 330	 38.0	 3 600	 4 200		  NU2316	 NJ	 NUP	 N
	 170	 58	 2.1	 2.1	 395	 430	 49.0	 3 300	 3 900		  NU2316E	 NJ	 NUP	 N
	 200	 48	 3	 3	 330	 315	 34.5	 3 000	 3 500		  NU416	 NJ	 NUP	 N

	 130	 22	 1.1	 1	 82.5	 95.5	 11.4	 5 400	 6 300		  NU1017	 NJ	 NUP	 N
	 150	 28	 2	 2	 134	 140	 16.3	 4 500	 5 300	 ＊＊NU217	 NJ	 NUP	 N
	 150	 28	 2	 2	 198	 199	 23.0	 4 100	 5 800	    ＊NU217EA	 NJ	 NUP	 N
	 150	 36	 2	 2	 188	 218	 25.3	 4 100	 4 800	 ＊＊NU2217	 NJ	 NUP	 N
	 150	 36	 2	 2	 257	 279	 32.5	 3 700	 5 200	    ＊NU2217EA	 NJ	 NUP	 N
	 180	 41	 3	 3	 235	 228	 25.6	 3 900	 4 600		  NU317	 NJ	 NUP	 N
	 180	 41	 3	 3	 325	 330	 37.0	 3 500	 4 100		  NU317E	 NJ	 NUP	 —
	 180	 60	 3	 3	 350	 380	 43.0	 3 400	 4 000		  NU2317	 NJ	 NUP	 N
	 180	 60	 3	 3	 435	 485	 54.0	 3 100	 3 700		  NU2317E	 NJ	 NUP	 —

	 140	 24	 1.5	 1.1	 98.0	 114	 13.4	 5 100	 5 900		  NU1018	 NJ	 NUP	 N
	 160	 30	 2	 2	 169	 178	 20.3	 4 300	 5 000	 ＊＊NU218	 NJ	 NUP	 N
	 160	 30	 2	 2	 215	 217	 24.7	 3 900	 5 500	    ＊NU218EA	 NJ	 NUP	 N
	 160	 40	 2	 2	 219	 248	 28.3	 3 900	 4 600	 ＊＊NU2218	 NJ	 NUP	 N
	 160	 40	 2	 2	 286	 315	 35.5	 3 500	 4 900	    ＊NU2218EA	 NJ	 NUP	 N
	 190	 43	 3	 3	 266	 265	 29.3	 3 700	 4 300		  NU318	 NJ	 NUP	 N
	 190	 43	 3	 3	 350	 355	 39.0	 3 300	 3 900		  NU318E	 NJ	 NUP	 —
	 190	 64	 3	 3	 360	 395	 43.5	 3 200	 3 800		  NU2318	 NJ	 NUP	 N
	 190	 64	 3	 3	 485	 535	 58.5	 2 900	 3 400		  NU2318E	 NJ	 NUP	 —

	 145	 24	 1.5	 1.1	 101	 120	 13.9	 4 800	 5 600		  NU1019	 NJ	 NUP	 N
	 170	 32	 2.1	 2.1	 184	 195	 21.8	 4 000	 4 700	 ＊＊NU219	 NJ	 NUP	 N
	 170	 32	 2.1	 2.1	 260	 265	 29.6	 3 600	 5 200	    ＊NU219EA	 NJ	 NUP	 N
	 170	 43	 2.1	 2.1	 256	 298	 33.5	 3 600	 4 300		  NU2219	 NJ	 NUP	 N
	 170	 43	 2.1	 2.1	 315	 370	 41.5	 3 300	 3 800		  NU2219E	 NJ	 NUP	 N
	 200	 45	 3	 3	 287	 289	 31.5	 3 400	 4 000		  NU319	 NJ	 NUP	 N
	 200	 45	 3	 3	 370	 385	 42.0	 3 100	 3 600		  NU319E	 NJ	 NUP	 —
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 d  95〜 130mm

●Cylindrical Roller Bearings ●Cylindrical Roller Bearings

Dynamic equivalent
radial load
Pr＝Fr
Static equivalent
radial load
P0r＝Fr

ra

r1a ra

r1a

NU type NJ type NUP type N type NF type

r

r1 r1r r1 r

rr1 r1

r

Dimension Installation-related dimensions Mass

mm mm kg
da de db dc dd Da Db ras r1as NU type N type

NF type Fw Ew d1 Min. Min. Max. Min. Min. Max. Max. Min.3) Max. Max. (approx.)

3) Does not apply to the sides of the outer ring rib of type NF bearings.1) Smallest allowable dimension for chamfer dimension r or r1.
2) This value is for machined cages; when pressed cages are used, 80% of this value is acceptable.

Boundary dimensions Basic load rating Fatigue Allowable speed 2) Bearing number
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B rs min1) r1s min1) Cr C0r Cu lubrication lubrication NU type NJ type NUP type N type

	 200	 67	 3	 3	 410	 460	 50.0	 3 000	 3 500		  NU2319	 NJ	 NUP	 N
	 200	 67	 3	 3	 510	 585	 63.0	 2 700	 3 200		  NU2319E	 NJ	 NUP	 —

	 150	 24	 1.5	 1.1	 103	 126	 14.4	 4 600	 5 400		  NU1020	 NJ	 NUP	 N
	 180	 34	 2.1	 2.1	 203	 217	 23.9	 3 800	 4 500		  NU220	 NJ	 NUP	 N
	 180	 34	 2.1	 2.1	 277	 305	 33.5	 3 500	 4 100		  NU220E	 NJ	 NUP	 —
	 180	 46	 2.1	 2.1	 286	 340	 37.5	 3 500	 4 100		  NU2220	 NJ	 NUP	 N
	 180	 46	 2.1	 2.1	 370	 445	 49.0	 3 100	 3 600		  NU2220E	 NJ	 NUP	 —
	 215	 47	 3	 3	 330	 335	 36.0	 3 300	 3 800		  NU320	 NJ	 NUP	 N
	 215	 47	 3	 3	 420	 425	 45.0	 2 900	 3 500		  NU320E	 NJ	 NUP	 —
	 215	 73	 3	 3	 455	 505	 54.0	 2 900	 3 400		  NU2320	 NJ	 NUP	 N
	 215	 73	 3	 3	 630	 715	 76.0	 2 600	 3 100		  NU2320E	 NJ	 NUP	 —

	 160	 26	 2	 1.1	 117	 142	 16.0	 4 300	 5 100		  NU1021	 NJ	 NUP	 N
	 190	 36	 2.1	 2.1	 223	 241	 26.1	 3 600	 4 300		  NU221	 NJ	 NUP	 N
	 225	 49	 3	 3	 355	 360	 37.5	 3 100	 3 700		  NU321	 NJ	 NUP	 N

	 170	 28	 2	 1.1	 146	 174	 19.2	 4 100	 4 800		  NU1022	 NJ	 NUP	 N
	 200	 38	 2.1	 2.1	 266	 290	 31.0	 3 400	 4 000		  NU222	 NJ	 NUP	 N
	 200	 38	 2.1	 2.1	 325	 365	 39.0	 3 100	 3 700		  NU222E	 NJ	 NUP	 —
	 200	 53	 2.1	 2.1	 350	 415	 44.0	 3 100	 3 700		  NU2222	 NJ	 NUP	 N
	 200	 53	 2.1	 2.1	 425	 515	 55.0	 2 800	 3 300		  NU2222E	 NJ	 NUP	 —
	 240	 50	 3	 3	 395	 400	 41.5	 3 000	 3 500		  NU322	 NJ	 NUP	 N
	 240	 50	 3	 3	 500	 525	 54.0	 2 700	 3 100		  NU322E	 NJ	 NUP	 —
	 240	 80	 3	 3	 670	 790	 81.5	 2 600	 3 100		  NU2322	 NJ	 NUP	 N
	 240	 80	 3	 3	 750	 880	 90.5	 2 400	 2 800		  NU2322E	 NJ	 NUP	 —

	 180	 28	 2	 1.1	 154	 191	 20.6	 3 800	 4 400		  NU1024	 NJ	 NUP	 N
	 215	 40	 2.1	 2.1	 288	 320	 33.5	 3 200	 3 700		  NU224	 NJ	 NUP	 N
	 215	 40	 2.1	 2.1	 370	 420	 44.0	 2 900	 3 400		  NU224E 	 NJ 	 NUP 	 —
	 215	 58	 2.1	 2.1	 385	 460	 48.0	 2 900	 3 400		  NU2224	 NJ	 NUP	 N
	 215	 58	 2.1	 2.1	 500	 620	 64.5	 2 600	 3 000		  NU2224E	 NJ	 NUP	 —
	 260	 55	 3	 3	 500	 510	 51.0	 2 700	 3 200		  NU324	 NJ	 NUP	 N
	 260	 55	 3	 3	 585	 610	 61.0	 2 400	 2 800		  NU324E	 NJ	 NUP	 —
	 260	 86	 3	 3	 785	 920	 92.5	 2 400	 2 800		  NU2324	 NJ	 NUP	 N
	 260	 86	 3	 3	 880	 1 030	 103	 2 200	 2 500		  NU2324E	 NJ	 NUP	 —

	 200	 33	 2	 1.1	 191	 238	 24.9	 3 400	 4 000		  NU1026	 NJ	 NUP	 N

	 —	 121.5	 173.5	 132	 108	 108	 119	 124	 134	 187	 187	 178	 2.5	 2.5	 9.2	 9.02
	 —	 121.5	 —	 132.7	 108	 —	 119	 124	 134	 187	 —	 —	 2.5	 2.5	 9.8	 —

	 —	 113	 137	 117.8	 106.5	 108	 111	 116	 119	 142	 143.5	 139	 1.5	 1	 1.45	 1.43
	 NF	 120	 160	 128	 111	 111	 117	 122	 130	 169	 169	 164	 2	 2	 3.33	 3.26
	 —	 119	 —	 128	 111	 —	 117	 122	 130	 169	 —	 —	 2	 2	 3.66	 —
	 —	 120	 160	 128	 111	 111	 117	 122	 130	 169	 169	 164	 2	 2	 4.57	 4.48
	 —	 119	 —	 128	 111	 —	 117	 122	 130	 169	 —	 —	 2	 2	 5.01	 —
	 NF	 129.5	 185.5	 140.5	 113	 113	 125	 132	 143	 202	 202	 190	 2.5	 2.5	 7.49	 7.32
	 —	 127.5	 —	 140.3	 113	 —	 125	 132	 143	 202	 —	 —	 2.5	 2.5	 8.57	 —
	 —	 129.5	 185.5	 140.5	 113	 113	 125	 132	 143	 202	 202	 190	 2.5	 2.5	 11.7	 11.5
	 —	 127.5	 —	 140.3	 113	 —	 125	 132	 143	 202	 —	 —	 2.5	 2.5	 12.8	 —

	 —	 119.5	 145.5	 124.7	 111.5	 114	 118	 122	 126	 151	 153.5	 147.5	 2	 1	 1.84	 1.81
	 NF	 126.8	 168.8	 135	 116	 116	 124	 129	 137	 179	 179	 173	 2	 2	 3.95	 3.87
	 NF	 135	 195	 147	 118	 118	 132	 137	 149	 212	 212	 199	 2.5	 2.5	 8.53	 8.33

	 —	 125	 155	 131	 116.5	 119	 124	 128	 132	 161	 163.5	 157	 2	 1	 2.33	 2.3
	 NF	 132.5	 178.5	 141.5	 121	 121	 130	 135	 144	 189	 189	 182	 2	 2	 4.63	 4.54
	 —	 132.5	 —	 142.1	 121	 —	 130	 135	 144	 189	 —	 —	 2	 2	 4.27	 —
	 —	 132.5	 178.5	 141.5	 121	 121	 130	 135	 144	 189	 189	 182	 2	 2	 6.56	 6.43
	 —	 132.5	 —	 142.1	 121	 —	 130	 135	 144	 189	 —	 —	 2	 2	 7.4	 —
	 NF	 143	 207	 155.5	 123	 123	 140	 145	 158	 227	 227	 211	 2.5	 2.5	 10	 9.77
	 —	 143	 —	 156.6	 123	 —	 140	 145	 158	 227	 —	 —	 2.5	 2.5	 11.1	 11.4
	 —	 143	 207	 155.5	 123	 123	 140	 145	 158	 227	 227	 211	 2.5	 2.5	 17.1	 16.8
	 —	 143	 —	 156.6	 123	 —	 140	 145	 158	 227	 —	 —	 2.5	 2.5	 19.4	 —

	 —	 135	 165	 141	 126.5	 129	 134	 138	 142	 171	 173.5	 167	 2	 1	 2.44	 2.4
	 NF	 143.5	 191.5	 153	 131	 131	 141	 146	 156	 204	 204	 196	 2	 2	 5.57	 5.46
	 —	 143.5	 —	 153.9	 131	 —	 141	 146	 156	 204	 —	 —	 2	 2	 5.97	 —
	 —	 143.5	 191.5	 153	 131	 131	 141	 146	 156	 204	 204	 196	 2	 2	 8.19	 8.03
	 —	 143.5	 —	 153.9	 131	 —	 141	 146	 156	 204	 —	 —	 2	 2	 9.18	 —
	 NF	 154	 226	 168.5	 133	 133	 151	 156	 171	 247	 247	 230	 2.5	 2.5	 12.8	 12.5
	 —	 154	 —	 169.2	 133	 —	 151	 156	 171	 247	 —	 —	 2.5	 2.5	 13.9	 —
	 —	 154	 226	 168.5	 133	 133	 151	 156	 171	 247	 247	 230	 2.5	 2.5	 21.5	 21.1
	 —	 154	 —	 169.2	 133	 —	 151	 156	 171	 247	 —	 —	 2.5	 2.5	 26.1	 —

	 —	 148	 182	 154.8	 136.5	 139	 146	 151	 156	 191	 193.5	 184	 2	 1	 3.69	 3.63
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 d  130〜 160mm

●Cylindrical Roller Bearings ●Cylindrical Roller Bearings

Dynamic equivalent
radial load
Pr＝Fr
Static equivalent
radial load
P0r＝Fr

ra

r1a ra

r1a

Boundary dimensions Basic load rating Fatigue Allowable speed 2) Bearing number
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B rs min1) r1s min1) Cr C0r Cu lubrication lubrication NU type NJ type NUP type N type

Dimension Installation-related dimensions   Mass

mm mm   kg
da de db dc dd Da Db ras r1as NU type N type

NF type Fw Ew d1 Min. Min. Max. Min. Min. Max. Max. Min.3) Max. Max.   (approx.)

3) Does not apply to the sides of the outer ring rib of type NF bearings.1) Smallest allowable dimension for chamfer dimension r or r1.
2) This value is for machined cages; when pressed cages are used, 80% of this value is acceptable.

NU type NJ type NUP type N type NF type

r

r1 r r1 r r

r1 r1r

r1

	 230	 40	 3	 3	 300	 340	 35.0	 2 900	 3 400		  NU226	 NJ	 NUP	 N
	 230	 40	 3	 3	 405	 455	 46.0	 2 600	 3 100		  NU226E	 NJ	 NUP	 —
	 230	 64	 3	 3	 420	 530	 54.0	 2 600	 3 100		  NU2226	 NJ	 NUP	 N
	 230	 64	 3	 3	 590	 735	 75.0	 2 300	 2 700		  NU2226E	 NJ	 NUP	 —
	 280	 58	 4	 4	 620	 665	 65.5	 2 500	 2 900		  NU326	 NJ	 NUP	 N
	 280	 58	 4	 4	 685	 735	 72.0	 2 200	 2 600		  NU326E	 NJ	 NUP	 —
	 280	 93	 4	 4	 930	 1 130	 111	 2 200	 2 600		  NU2326	 NJ	 NUP	 N
	 280	 93	 4	 4	 1 020	 1 230	 121	 2 000	 2 300		  NU2326E	 NJ	 NUP	 —

	 210	 33	 2	 1.1	 195	 250	 25.7	 3 200	 3 800		  NU1028	 NJ	 NUP	 N
	 250	 42	 3	 3	 345	 400	 39.5	 2 700	 3 100		  NU228	 NJ	 NUP	 N
	 250	 42	 3	 3	 435	 515	 51.0	 2 400	 2 800		  NU228E	 NJ	 NUP	 —
	 250	 68	 3	 3	 495	 635	 63.5	 2 400	 2 800		  NU2228	 NJ	 NUP	 N
	 250	 68	 3	 3	 635	 835	 83.0	 2 100	 2 500		  NU2228E	 NJ	 NUP	 —
	 300	 62	 4	 4	 685	 745	 72.0	 2 300	 2 700		  NU328	 NJ	 NUP	 N
	 300	 62	 4	 4	 735	 795	 76.5	 2 100	 2 400		  NU328E	 NJ	 NUP	 —
	 300	 102	 4	 4	 1 020	 1 250	 120	 2 000	 2 300		  NU2328	 NJ	 NUP	 N
	 300	 102	 4	 4	 1 130	 1 380	 133	 1 800	 2 100		  NU2328E	 NJ	 NUP	 —

	 225	 35	 2.1	 1.5	 224	 294	 29.6	 3 000	 3 500		  NU1030	 NJ	 NUP	 N
	 270	 45	 3	 3	 380	 435	 42.5	 2 500	 2 900		  NU230	 NJ	 NUP	 N
	 270	 45	 3	 3	 495	 595	 58.0	 2 200	 2 600		  NU230E	 NJ	 NUP	 —
	 270	 73	 3	 3	 555	 710	 69.5	 2 200	 2 600		  NU2230	 NJ	 NUP	 N
	 270	 73	 3	 3	 735	 980	 95.5	 2 000	 2 400		  NU2230E	 NJ	 NUP	 —
	 320	 65	 4	 4	 735	 805	 76.0	 2 100	 2 500		  NU330	 NJ	 NUP	 N
	 320	 65	 4	 4	 840	 920	 86.5	 1 900	 2 300		  NU330E	 NJ	 NUP	 —
	 320	 108	 4	 4	 1 130	 1 400	 132	 1 900	 2 200		  NU2330	 NJ	 NUP	 N
	 320	 108	 4	 4	 1 290	 1 600	 150	 1 700	 2 000		  NU2330E	 NJ	 NUP	 —

	 240	 38	 2.1	 1.5	 263	 340	 34.0	 2 800	 3 300		  NU1032	 NJ	 NUP	 N
	 290	 48	 3	 3	 475	 570	 54.5	 2 300	 2 700		  NU232	 NJ	 NUP	 N
	 290	 48	 3	 3	 555	 665	 63.5	 2 100	 2 400		  NU232E	 NJ	 NUP	 —
	 290	 80	 3	 3	 700	 940	 90.0	 2 100	 2 400		  NU2232	 NJ	 NUP	 N
	 290	 80	 3	 3	 895	 1 190	 114	 1 900	 2 200		  NU2232E	 NJ	 NUP	 —
	 340	 68	 4	 4	 775	 875	 81.0	 2 000	 2 300		  NU332	 NJ	 NUP	 N
	 340	 68	 4	 4	 950	 1 050	 97.5	 1 800	 2 100		  NU332E	 NJ	 NUP	 —
	 340	 114	 4	 4	 1 190	 1 520	 141	 1 700	 2 000		  NU2332	 NJ	 NUP	 N
	 340	 114	 4	 4	 1 460	 1 820	 168	 1 600	 1 900		  NU2332E	 NJ	 NUP	 —

	 NF	 156	 204	 165.5	 143	 143	 151	 158	 168	 217	 217	 208	 2.5	 2.5	 6.3	 6.17
	 —	 153.5	 —	 164.7	 143	 —	 151	 158	 168	 217	 —	 —	 2.5	 2.5	 6.9	 —
	 —	 156	 204	 165.5	 143	 143	 151	 158	 168	 217	 217	 208	 2.5	 2.5	 10.2	 10
	 —	 153.5	 —	 164.7	 143	 —	 151	 158	 168	 217	 —	 —	 2.5	 2.5	 11.8	 —
	 NF	 167	 243	 182	 146	 146	 164	 169	 184	 264	 264	 247	 3	 3	 17.4	 17
	 —	 167	 —	 183	 146	 —	 164	 169	 184	 264	 —	 —	 3	 3	 19.4	 —
	 —	 167	 243	 182	 146	 146	 164	 169	 184	 264	 264	 247	 3	 3	 26.9	 26.4
	 —	 167	 —	 183	 146	 —	 164	 169	 184	 264	 —	 —	 3	 3	 30.9	 —

	 —	 158	 192	 164.8	 146.5	 149	 156	 161	 166	 201	 203.5	 194	 2	 1	 4.05	 3.98
	 NF	 169	 221	 179.5	 153	 153	 166	 171	 182	 237	 237	 225	 2.5	 2.5	 7.88	 7.72
	 —	 169	 —	 180.2	 153	 —	 166	 171	 182	 237	 —	 —	 2.5	 2.5	 8.73		 —
	 —	 169	 221	 179.5	 153	 153	 166	 171	 182	 237	 237	 225	 2.5	 2.5	 12.9	 12.6
	 —	 169	 —	 180.2	 153	 —	 166	 171	 182	 237	 —	 —	 2.5	 2.5	 15.8		 —
	 NF	 180	 260	 196	 156	 156	 176	 182	 198	 284	 284	 265	 3	 3	 21.2	 20.7
	 —	 180	 —	 196.8	 156	 —	 176	 182	 198	 284	 —	 —	 3	 3	 23.2		 —
	 —	 180	 260	 196	 156	 156	 176	 182	 198	 284	 284	 265	 3	 3	 33.8	 33.1
	 —	 180	 —	 196.8	 156	 —	 176	 182	 198	 284	 —	 —	 3	 3	 38.7		 —

	 —	 169.5	 205.5	 176.7	 158	 161	 167	 173	 178	 214	 217	 207.5	 2	 1.5	 4.77	 4.7
	 NF	 182	 238	 193	 163	 163	 179	 184	 196	 257	 257	 242	 2.5	 2.5	 9.92	 9.72
	 —	 182	 —	 194	 163	 —	 179	 184	 196	 257	 —	 —	 2.5	 2.5	 11		 —
	 —	 182	 238	 193	 163	 163	 179	 184	 196	 257	 257	 242	 2.5	 2.5	 16.3	 16
	 —	 182	 —	 194	 163	 —	 179	 184	 196	 257	 —	 —	 2.5	 2.5	 19.7		 —
	 NF	 193	 277	 210	 166	 166	 190	 195	 213	 304	 304	 282	 3	 3	 25.3	 24.7
	 —	 193	 —	 211	 166	 —	 190	 195	 213	 304	 —	 —	 3	 3	 28.4		 —
	 —	 193	 277	 210	 166	 166	 190	 195	 213	 304	 304	 282	 3	 3	 40.6	 39.8
	 —	 193	 —	 211	 166	 —	 190	 195	 213	 304	 —	 —	 3	 3	 47.2		 —

	 —	 180	 220	 188	 168	 171	 178	 184	 189	 229	 232	 222	 2	 1.5	 5.9	 5.81
	 NF	 195	 255	 207	 173	 173	 192	 197	 210	 277	 277	 259	 2.5	 2.5	 13.7	 13.4
	 —	 195	 —	 207.8	 173	 —	 192	 197	 210	 277	 —	 —	 2.5	 2.5	 15.6		 —
	 —	 195	 255	 207	 173	 173	 192	 197	 210	 277	 277	 259	 2.5	 2.5	 22	 21.6
	 —	 193	 —	 206.6	 173	 —	 192	 197	 210	 277	 —	 —	 2.5	 2.5	 25.1		 —
	 NF	 208	 292	 225	 176	 176	 200	 211	 228	 324	 324	 297	 3	 3	 31.3	 30.6
	 —	 204	 —	 223.2	 176	 —	 200	 211	 228	 324	 —	 —	 3	 3	 34		 —
	 —	 208	 292	 225	 176	 176	 200	 211	 228	 324	 324	 297	 3	 3	 50.5	 49.5
	 —	 204	 —	 223.2	 176	 —	 200	 211	 228	 324	 —	 —	 3	 3	 56		 —
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 d  170〜 220mm

●Cylindrical Roller Bearings ●Cylindrical Roller Bearings

Dynamic equivalent
radial load
Pr＝Fr
Static equivalent
radial load
P0r＝Fr

ra

r1a ra

r1a

3) Does not apply to the sides of the outer ring rib of type NF bearings.1) Smallest allowable dimension for chamfer dimension r or r1.
2) This value is for machined cages; when pressed cages are used, 80% of this value is acceptable.

Dimension Installation-related dimensions   Mass

mm mm   kg
da de db dc dd Da Db ras r1as NU type N type

NF type Fw Ew d1 Min. Min. Max. Min. Min. Max. Max. Min.3) Max. Max.   (approx.)

Boundary dimensions Basic load rating Fatigue Allowable speed 2) Bearing number
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B rs min1) r1s min1) Cr C0r Cu lubrication lubrication NU type NJ type NUP type N type

NU type NJ type NUP type N type NF type

r

r1 r r1 r r

r1 r1r

r1

	 260	 42	 2.1	 2.1	 310	 400	 38.5	 2 600	 3 000		  NU1034	 NJ	 NUP	 N
	 310	 52	 4	 4	 530	 635	 59.5	 2 200	 2 500		  NU234	 NJ	 NUP	 N
	 310	 52	 4	 4	 670	 800	 75.0	 2 000	 2 300		  NU234E	 NJ	 NUP	 —
	 310	 86	 4	 4	 795	 1 080	 101	 2 000	 2 300		  NU2234	 NJ	 NUP	 N
	 310	 86	 4	 4	 1 070	 1 410	 132	 1 800	 2 100		  NU2234E	 NJ	 NUP	 —
	 360	 72	 4	 4	 885	 1 010	 92.0	 1 800	 2 200		  NU334	 NJ	 NUP	 N
	 360	 120	 4	 4	 1 360	 1 750	 159	 1 600	 1 900		  NU2334	 NJ	 NUP	 N

	 280	 46	 2.1	 2.1	 380	 485	 46.5	 2 400	 2 900		  NU1036	 NJ	 NUP	 N
	 320	 52	 4	 4	 550	 675	 62.5	 2 000	 2 400		  NU236	 NJ	 NUP	 N
	 320	 52	 4	 4	 695	 850	 78.5	 1 800	 2 200		  NU236E	 NJ	 NUP	 —
	 320	 86	 4	 4	 825	 1 140	 106	 1 800	 2 200		  NU2236	 NJ	 NUP	 N
	 320	 86	 4	 4	 1 120	 1 510	 139	 1 600	 1 900		  NU2236E	 NJ	 NUP	 —
	 380	 75	 4	 4	 1 000	 1 150	 103	 1 700	 2 000		  NU336	 NJ	 NUP	 N
	 380	 126	 4	 4	 1 530	 1 990	 179	 1 500	 1 800		  NU2336	 NJ	 NUP	 N

	 290	 46	 2.1	 2.1	 390	 510	 48.0	 2 300	 2 700		  NU1038	 NJ	 NUP	 N
	 340	 55	 4	 4	 615	 770	 70.0	 1 900	 2 200		  NU238	 NJ	 NUP	 N
	 340	 55	 4	 4	 770	 955	 86.5	 1 700	 2 000		  NU238E	 NJ	 NUP	 —
	 340	 92	 4	 4	 920	 1 290	 117	 1 700	 2 000		  NU2238	 NJ	 NUP	 N
	 340	 92	 4	 4	 1 220	 1 670	 152	 1 500	 1 800		  NU2238E	 NJ	 NUP	 —
	 400	 78	 5	 5	 1 080	 1 260	 111	 1 600	 1 900		  NU338	 NJ	 NUP	 N
	 400	 132	 5	 5	 1 680	 2 220	 196	 1 400	 1 700		  NU2338	 NJ	 NUP	 N

	 310	 51	 2.1	 2.1	 430	 580	 53.5	 2 200	 2 600		  NU1040	 NJ	 NUP	 N
	 360	 58	 4	 4	 690	 865	 77.5	 1 800	 2 100		  NU240	 NJ	 NUP	 N
	 360	 58	 4	 4	 850	 1 060	 95.0	 1 600	 1 900		  NU240E 	 NJ 	 NUP 	 —
	 360	 98	 4	 4	 1 020	 1 440	 129	 1 600	 1 900		  NU2240	 NJ	 NUP	 N
	 360	 98	 4	 4	 1 350	 1 870	 167	 1 500	 1 700		  NU2240E	 NJ	 NUP	 —
	 420	 80	 5	 5	 1 080	 1 270	 111	 1 500	 1 800		  NU340	 NJ	 NUP	 N
	 420	 138	 5	 5	 1 680	 2 240	 195	 1 400	 1 600		  NU2340	 NJ	 NUP	 N

	 340	 56	 3	 3	 555	 750	 67.0	 2 000	 2 300		  NU1044	 NJ	 NUP	 N
	 400	 65	 4	 4	 845	 1 080	 94	 1 600	 1 900		  NU244	 NJ	 NUP	 N
	 400	 108	 4	 4	 1 260	 1 810	 157	 1 500	 1 700		  NU2244	 NJ	 NUP	 N
	 460	 88	 5	 5	 1 320	 1 570	 133	 1 400	 1 600		  NU344	 NJ	 NUP	 N
	 460	 145	 5	 5	 1 970	 2 620	 222	 1 200	 1 400		  NU2344	 NJ	 NUP	 N

	 —	 193	 237	 201.8	 181	 181	 190	 197	 203	 249	 249	 239	 2	 2	 7.88	 7.76
	 NF	 208	 272	 220.5	 186	 186	 204	 211	 223	 294	 294	 277	 3	 3	 17	 16.7
	 —	 207	 —	 221.4	 186	 —	 204	 211	 223	 294	 —	 —	 3	 3	 19.6	 —
	 —	 208	 272	 220.5	 186	 186	 204	 211	 223	 294	 294	 277	 3	 3	 27.2	 26.7
	 —	 205	 —	 220.2	 186	 —	 204	 211	 223	 294	 —	 —	 3	 3	 31	 —
	 NF	 220	 310	 238	 186	 186	 216	 223	 241	 344	 344	 315	 3	 3	 37	 36.1
	 —	 220	 310	 238	 186	 186	 216	 223	 241	 344	 344	 315	 3	 3	 59.5	 58.3

	 —	 205	 255	 215	 191	 191	 203	 209	 216	 269	 269	 257	 2	 2	 10.3	 10.1
	 NF	 218	 282	 230.5	 196	 196	 214	 221	 233	 304	 304	 287	 3	 3	 17.7	 17.3
	 —	 217	 —	 231.4	 196	 —	 214	 221	 233	 304	 —	 —	 3	 3	 20.4	 —
	 —	 218	 282	 230.5	 196	 196	 214	 221	 233	 304	 304	 287	 3	 3	 28.4	 27.8
	 —	 215	 —	 230.2	 196	 —	 214	 221	 233	 304	 —	 —	 3	 3	 31.9	 —
	 NF	 232	 328	 252	 196	 196	 227	 235	 255	 364	 364	 333	 3	 3	 44.2	 43.2
	 —	 232	 328	 252	 196	 196	 227	 235	 255	 364	 364	 333	 3	 3	 69.5	 68.1

	 —	 215	 265	 225	 201	 201	 213	 219	 226	 279	 279	 267	 2	 2	 10.7	 10.5
	 NF	 231	 299	 244.5	 206	 206	 227	 234	 247	 324	 324	 304	 3	 3	 21.3	 20.8
	 —	 230	 —	 245.2	 206	 —	 227	 234	 247	 324	 —	 —	 3	 3	 24.2	 —
	 —	 231	 299	 244.5	 206	 206	 227	 234	 247	 324	 324	 304	 3	 3	 34.4	 33.7
	 —	 228	 —	 244	 206	 —	 227	 234	 247	 324	 —	 —	 3	 3	 39.5	 —
	 NF	 245	 345	 265	 210	 210	 240	 248	 268	 380	 380	 351	 4	 4	 49.4	 48.3
	 —	 245	 345	 265	 210	 210	 240	 248	 268	 380	 380	 351	 4	 4	 80.5	 78.9

	 —	 229	 281	 239.4	 211	 211	 226	 233	 241	 299	 299	 283	 2	 2	 13.9	 13.7
	 NF	 244	 316	 258	 216	 216	 240	 247	 261	 344	 344	 321	 3	 3	 25.3	 24.8
	 —	 243	 —	 259	 216	 —	 240	 247	 261	 344	 —	 —	 3	 3	 28.1	 —
	 —	 244	 316	 258	 216	 216	 240	 247	 261	 344	 344	 321	 3	 3	 41.3	 40.5
	 —	 241	 —	 257.8	 216	 —	 240	 247	 261	 344	 —	 —	 3	 3	 47.8	 —
	 NF	 260	 360	 280	 220	 220	 254	 263	 283	 400	 400	 366	 4	 4	 55.8	 54.5
	 —	 260	 360	 280	 220	 220	 254	 263	 283	 400	 400	 366	 4	 4	 92.6	 90.7

	 —	 250	 310	 262	 233	 233	 248	 254	 264	 327	 327	 313	 2.5	 2.5	 18.2	 17.9
	 NF	 270	 350	 286	 236	 236	 266	 273	 289	 384	 384	 355	 3	 3	 37.7	 37
	 —	 270	 350	 286	 236	 236	 266	 273	 289	 384	 384	 355	 3	 3	 59	 57.8
	 NF	 284	 396	 307	 240	 240	 279	 287	 307	 440	 440	 402	 4	 4	 73.4	 71.7
	 —	 284	 396	 307	 240	 240	 279	 287	 307	 440	 440	 402	 4	 4	 116	 114
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260

280

300

320

340
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380

400

420

440

 d  240〜 440mm

●Cylindrical Roller Bearings ●Cylindrical Roller Bearings

Dynamic equivalent
radial load
Pr＝Fr
Static equivalent
radial load
P0r＝Fr

ra

r1a ra

r1a

NU type NJ type NUP type N type NF type

r

r1 r r1 r r

r1 r1r

r1

3) Does not apply to the sides of the outer ring rib of type NF bearings.1) Smallest allowable dimension for chamfer dimension r or r1.
2) This value is for machined cages; when pressed cages are used, 80% of this value is acceptable.

Dimension Installation-related dimensions   Mass

mm mm   kg
da de db dc dd Da Db ras r1as NU type N type

NF type Fw Ew d1 Min. Min. Max. Min. Min. Max. Max. Min.3) Max. Max.   (approx.)

Boundary dimensions Basic load rating Fatigue Allowable speed 2) Bearing number
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B rs min1) r1s min1) Cr C0r Cu lubrication lubrication NU type NJ type NUP type N type

	 —	 270	 330	 282	 253	 253	 268	 275	 284	 347	 347	 333	 2.5	 2.5	 19.6	 19.3
	 NF	 295	 385	 313	 256	 256	 293	 298	 316	 424	 424	 390	 3	 3	 50.2	 49.2
	 —	 295	 385	 313	 256	 256	 293	 298	 316	 424	 424	 390	 3	 3	 80	 78.4
	 NF	 310	 430	 335	 260	 260	 305	 313	 333	 480	 480	 436	 4	 4	 93.4	 91.3
	 —	 310	 430	 335	 260	 260	 305	 313	 333	 480	 480	 436	 4	 4	 147	 144

	 —	 296	 364	 309.6	 276	 276	 292	 300	 312	 384	 384	 367	 3	 3	 29.1	 28.7
	 NF	 320	 420	 340	 280	 280	 318	 323	 343	 460	 460	 426	 4	 4	 66.9	 65.6
	 —	 320	 420	 340	 280	 280	 318	 323	 343	 460	 460	 426	 4	 4	 104	 102
	 NF	 336	 464	 362	 284	 284	 331	 339	 359	 516	 516	 471	 5	 5	 117	 114
	 —	 336	 464	 362	 284	 284	 331	 339	 359	 516	 516	 471	 5	 5	 182	 178

	 —	 316	 384	 329.6	 296	 296	 312	 320	 332	 404	 404	 387	 3	 3	 30.9	 30.4
	 NF	 340	 440	 360	 300	 300	 336	 343	 365	 480	 480	 446	 4	 4	 70.8	 69.4
	 —	 340	 440	 360	 300	 300	 336	 343	 365	 480	 480	 446	 4	 4	 109	 107
	 NF	 362	 498	 390	 304	 304	 356	 366	 386	 556	 556	 505	 5	 5	 142	 139
	 —	 362	 498	 390	 304	 304	 356	 366	 386	 556	 556	 505	 5	 5	 222	 218

	 —	 340	 420	 356	 316	 316	 336	 344	 358	 444	 444	 423	 3	 3	 43.6	 42.9
	 NF	 364	 476	 387	 320	 320	 361	 368	 392	 520	 520	 482	 4	 4	 88.2	 86.4
	 —	 364	 476	 387	 320	 320	 361	 368	 392	 520	 520	 482	 4	 4	 138	 135

	 —	 360	 440	 376	 336	 336	 356	 364	 378	 464	 464	 443	 3	 3	 46	 45.3
	 NF	 390	 510	 415	 340	 340	 386	 393	 419	 560	 560	 516	 4	 4	 111	 109
	 —	 390	 510	 415	 340	 340	 386	 393	 419	 560	 560	 516	 4	 4	 172	 168

	 —	 385	 475	 403	 360	 360	 381	 390	 405	 500	 500	 479	 4	 4	 61.8	 60.8

	 —	 405	 495	 423	 380	 380	 401	 410	 425	 520	 520	 499	 4	 4	 64.7	 63.7

	 —	 425	 515	 443	 400	 400	 421	 430	 445	 540	 540	 519	 4	 4	 67.5	 66.5

	 —	 450	 550	 470	 420	 420	 446	 455	 473	 580	 580	 554	 4	 4	 87.6	 86.3

	 —	 470	 570	 490	 440	 440	 466	 475	 493	 600	 600	 574	 4	 4	 91	 89.6

	 —	 493	 597	 513.8	 464	 464	 488	 499	 517	 626	 626	 602	 5	 5	 105	 103

	 360	 56	 3	 3	 585	 820	 72.0	 1 800	 2 100		  NU1048	 NJ	 NUP	 N
	 440	 72	 4	 4	 1 040	 1 340	 113	 1 500	 1 700		  NU248	 NJ	 NUP	 N
	 440	 120	 4	 4	 1 590	 2 320	 196	 1 300	 1 600		  NU2248	 NJ	 NUP	 N
	 500	 95	 5	 5	 1 590	 1 950	 160	 1 300	 1 500		  NU348	 NJ	 NUP	 N
	 500	 155	 5	 5	 2 330	 3 200	 262	 1 100	 1 300		  NU2348	 NJ	 NUP	 N

	 400	 65	 4	 4	 715	 1 000	 85.0	 1 600	 1 900		  NU1052	 NJ	 NUP	 N
	 480	 80	 5	 5	 1 270	 1 660	 137	 1 300	 1 600		  NU252	 NJ	 NUP	 N
	 480	 130	 5	 5	 1 980	 2 930	 241	 1 200	 1 400		  NU2252	 NJ	 NUP	 N
	 540	 102	 6	 6	 1 790	 2 230	 180	 1 200	 1 400		  NU352	 NJ	 NUP	 N
	 540	 165	 6	 6	 2 600	 3 600	 289	 1 000	 1 200		  NU2352	 NJ	 NUP	 N

	 420	 65	 4	 4	 730	 1 050	 88.0	 1 500	 1 800		  NU1056	 NJ	 NUP	 N
	 500	 80	 5	 5	 1 320	 1 760	 143	 1 200	 1 400		  NU256	 NJ	 NUP	 N
	 500	 130	 5	 5	 2 050	 3 100	 252	 1 100	 1 300		  NU2256	 NJ	 NUP	 N
	 580	 108	 6	 6	 2 010	 2 540	 200	 1 100	 1 200		  NU356	 NJ	 NUP	 N
	 580	 175	 6	 6	 3 000	 4 250	 335	 920	 1 100		  NU2356	 NJ	 NUP	 N

	 460	 74	 4	 4	 950	 1 340	 109	 1 400	 1 600		  NU1060	 NJ	 NUP	 N
	 540	 85	 5	 5	 1 560	 2 070	 164	 1 100	 1 300		  NU260	 NJ	 NUP	 N
	 540	 140	 5	 5	 2 420	 3 650	 290	 1 000	 1 200		  NU2260	 NJ	 NUP	 N

	 480	 74	 4	 4	 970	 1 410	 113	 1 300	 1 500		  NU1064	 NJ	 NUP	 N
	 580	 92	 5	 5	 1 780	 2 390	 186	 1 000	 1 200		  NU264	 NJ	 NUP	 N
	 580	 150	 5	 5	 2 830	 4 350	 340	 950	 1 100		  NU2264	 NJ	 NUP	 N

	 520	 82	 5	 5	 1 160	 1 670	 132	 1 200	 1 400		  NU1068	 NJ	 NUP	 N

	 540	 82	 5	 5	 1 190	 1 750	 136	 1 100	 1 300		  NU1072	 NJ	 NUP	 N

	 560	 82	 5	 5	 1 220	 1 840	 141	 1 100	 1 200		  NU1076	 NJ	 NUP	 N

	 600	 90	 5	 5	 1 460	 2 190	 164	 990	 1 200		  NU1080	 NJ	 NUP	 N

	 620	 90	 5	 5	 1 500	 2 290	 170	 950	 1 100		  NU1084	 NJ	 NUP	 N

	 650	 94	 6	 6	 1 590	 2 430	 178	 900	 1 100		  NU1088	 NJ	 NUP	 N
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480

500

 d  460〜 500mm

●Cylindrical Roller Bearings ●Cylindrical Roller Bearings

Dynamic equivalent
radial load
Pr＝Fr
Static equivalent
radial load
P0r＝Fr

ra

r1a ra

r1a

NU type NJ type NUP type N type NF type

r

r1 r r1 r r

r1 r1r

r1

3) Does not apply to the sides of the outer ring rib of type NF bearings.1) Smallest allowable dimension for chamfer dimension r or r1.
2) This value is for machined cages; when pressed cages are used, 80% of this value is acceptable.

Dimension Installation-related dimensions   Mass

mm mm   kg
da de db dc dd Da Db ras r1as NU type N type

NF type Fw Ew d1 Min. Min. Max. Min. Min. Max. Max. Min.3) Max. Max.   (approx.)

Boundary dimensions Basic load rating Fatigue Allowable speed 2) Bearing number
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B rs min1) r1s min1) Cr C0r Cu lubrication lubrication NU type NJ type NUP type N type

	 —	 516	 624	 537.6	 484	 484	 511	 522	 541	 656	 656	 629	 5	 5	 122	 120

	 —	 536	 644	 557.6	 504	 504	 531	 542	 561	 676	 676	 649	 5	 5	 126	 124

	 —	 556	 664	 577.6	 524	 524	 551	 562	 581	 696	 696	 669	 5	 5	 130	 128

	 680	 100	 6	 6	 1 710	 2 630	 191	 850	 1 000		  NU1092	 NJ	 NUP	 N

	 700	 100	 6	 6	 1 750	 2 750	 197	 810	 960		  NU1096	 NJ	 NUP	 N

	 720	 100	 6	 6	 1 790	 2 870	 203	 770	 910		  NU10/500	 NJ	 NUP	 N
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 d  20〜 60mm  d  60〜 105mm

1) �Smallest allowable dimension for chamfer dimension r.     Note: 1 This L type collar ring is used with NU type cylindrical roller bearings; in duplex 
arrangements with NJ or NU type bearing numbers, they become NH type and NUJ type respectively. Refer to pages B-98 to B-101 for bearing 
dimensions, allowable rotations, and mass.     2. “＊” indicates L type collar rings that can also be used with dimension series 22 bearings.

L type collar ring

/)ʹ/+ʴ)+ /6+ʹ/6ʴ)+

r1

B2 B2

B1 B1

r1

/)ʹ/+ʴ)+ /6+ʹ/6ʴ)+

r1

B2 B2

B1 B1

r1

1) �Smallest allowable dimension for chamfer dimension r.     Note: 1 This L type collar ring is used with NU type cylindrical roller bearings; in duplex 
arrangements with NJ or NU type bearing numbers, they become NH type and NUJ type respectively. Refer to pages B-102 to B-107 for bearing 
dimensions, allowable rotations, and mass.     2. “＊” indicates L type collar rings that can also be used with dimension series 22 bearings.

Dimension L type  Mass
collar ring

mm number kg

d d1 B1 B2 r1s min
1） (approx.)

Dimension L type  Mass
collar ring

mm number kg

d d1 B1 B2 r1s min
1） (approx.)

Dimension L type  Mass
collar ring

mm number kg

d d1 B1 B2 r1s min
1） (approx.)

Dimension L type  Mass
collar ring

mm number kg

d d1 B1 B2 r1s min
1） (approx.)

	 111	 11	 20	 2.1		  HJ2316E	 0.45
	 122	 13	 22	 3		  HJ416	 0.78

	 108.2	 8	 14	 2	 ＊HJ217	 0.25
	 107.7	 8	 12.5	 2		  HJ217E	 0.21
	 107.7	 8	 13	 2		  HJ2217E	 0.216
	 117.5	 12	 20.5	 3		  HJ317	 0.56
	 118.4	 12	 18.5	 3		  HJ317E	 0.505
	 117.5	 12	 24	 3		  HJ2317	 0.606
	 118.4	 12	 22	 3		  HJ2317E	 0.55

	 114.2	 9	 15	 2		  HJ218	 0.305
	 114.6	 9	 14	 2		  HJ218E	 0.272
	 114.2	 9	 16	 2		  HJ2218	 0.315
	 114.6	 9	 15	 2		  HJ2218E	 0.308
	 125	 12	 21	 3		  HJ318	 0.63
	 124.7	 12	 18.5	 3		  HJ318E	 0.548
	 125	 12	 26	 3		  HJ2318	 0.704
	 124.7	 12	 22	 3		  HJ2318E	 0.69

	 121	 9	 15.5	 2.1		  HJ219	 0.352
	 121	 9	 14	 2.1		  HJ219E	 0.304
	 121	 9	 16.5	 2.1		  HJ2219	 0.363
	 121	 9	 15.5	 2.1		  HJ2219E	 0.335
	 132	 13	 22.5	 3		  HJ319	 0.76
	 132.7	 13	 20.5	 3		  HJ319E	 0.7
	 132	 13	 26.5	 3		  HJ2319	 0.826
	 132.7	 13	 24.5	 3		  HJ2319E	 0.8

	 128	 10	 17	 2.1		  HJ220	 0.444
	 128	 10	 15	 2.1		  HJ220E	 0.38
	 128	 10	 18	 2.1		  HJ2220	 0.456
	 128	 10	 16	 2.1		  HJ2220E	 0.385
	 140.5	 13	 22.5	 3		  HJ320	 0.895
	 140.3	 13	 20.5	 3		  HJ320E	 0.8
	 140.5	 13	 27.5	 3		  HJ2320	 0.986
	 140.3	 13	 23.5	 3		  HJ2320E	 0.92

	 135	 10	 17.5	 2.1		  HJ221	 0.505

	 29.9	 3	 6.75	 0.6		  HJ204	 0.012
	 29.5	 3	 5.5	 0.6		  HJ204E	 0.009
	 29.9	 3	 7.5	 0.6		  HJ2204	 0.013
	 29.5	 3	 6.5	 0.6		  HJ2204E	 0.01
	 31.8	 4	 7.5	 0.6		  HJ304	 0.017
	 31.1	 4	 6.5	 0.6		  HJ304E	 0.014
	 31.8	 4	 8.5	 0.6		  HJ2304	 0.018
	 31.1	 4	 7.5	 0.6		  HJ2304E	 0.015

	 34.8	 3	 7.25	 0.6		  HJ205	 0.015
	 34.5	 3	 6	 0.6		  HJ205E	 0.012
	 34.8	 3	 7.5	 0.6		  HJ2205	 0.015
	 34.5	 3	 6.5	 0.6		  HJ2205E	 0.013
	 39	 4	 8	 1.1		  HJ305	 0.025
	 38	 4	 7	 1.1		  HJ305E	 0.021
	 39	 4	 9	 1.1		  HJ2305	 0.027
	 38	 4	 8	 1.1		  HJ2305E	 0.024
	 43.6	 6	 10.5	 1.5		  HJ405	 0.057

	 41.7	 4	 8.25	 0.6		  HJ206	 0.025
	 41.1	 4	 7	 0.6		  HJ206E	 0.017
	 41.7	 4	 8.5	 0.6		  HJ2206	 0.025
	 41.1	 4	 7.5	 0.6		  HJ2206E	 0.02
	 45.9	 5	 9.5	 1.1		  HJ306	 0.039
	 44.9	 5	 8.5	 1.1		  HJ306E	 0.035
	 45.9	 5	 11.5	 1.1		  HJ2306	 0.043
	 44.9	 5	 9.5	 1.1		  HJ2306E	 0.035
	 50.5	 7	 11.5	 1.5		  HJ406	 0.08

	 47.6	 4	 8	 0.6		  HJ207	 0.03
	 48	 4	 7	 0.6		  HJ207E	 0.027
	 47.6	 4	 8.5	 0.6		  HJ2207	 0.031
	 48	 4	 8.5	 0.6		  HJ2207E	 0.031
	 50.8	 6	 11	 1.1		  HJ307	 0.056
	 51	 6	 9.5	 1.1		  HJ307E	 0.048
	 50.8	 6	 14	 1.1		  HJ2307	 0.064
	 51	 6	 11	 1.1		  HJ2307E	 0.055
	 59	 8	 13	 1.5		  HJ407	 0.12

	 54.2	 5	 9	 1.1		  HJ208	 0.046
	 53.9	 5	 8.5	 1.1		  HJ208E	 0.042
	 54.2	 5	 9.5	 1.1		  HJ2208	 0.047
	 53.9	 5	 9	 1.1		  HJ2208E	 0.045
	 58.4	 7	 12.5	 1.5		  HJ308	 0.083
	 57.6	 7	 11	 1.5		  HJ308E	 0.07
	 58.4	 7	 14.5	 1.5		  HJ2308	 0.09
	 57.6	 7	 12.5	 1.5		  HJ2308E	 0.08
	 64.8	 8	 13	 2		  HJ408	 0.14

	 59	 5	 9.5	 1.1	 ＊HJ209	 0.053
	 58.9	 5	 8.5	 1.1		  HJ209E	 0.047
	 58.9	 5	 9	 1.1		  HJ2209E	 0.05
	 64	 7	 12.5	 1.5		  HJ309	 0.099
	 64.5	 7	 11.5	 1.5		  HJ309E	 0.093
	 64	 7	 15	 1.5		  HJ2309	 0.109
	 64.5	 7	 13	 1.5		  HJ2309E	 0.103
	 71.8	 8	 13.5	 2		  HJ409	 0.175

	 64.6	 5	 10	 1.1		  HJ210	 0.063
	 63.9	 5	 9	 1.1	 ＊HJ210E	 0.055
	 64.6	 5	 9.5	 1.1		  HJ2210	 0.061
	 71	 8	 14	 2		  HJ310	 0.142
	 71.4	 8	 13	 2		  HJ310E	 0.134
	 71	 8	 17	 2		  HJ2310	 0.157
	 71.4	 8	 14.5	 2		  HJ2310E	 0.15
	 78.8	 9	 14.5	 2.1		  HJ410	 0.23

	 70.8	 6	 11	 1.1	 ＊HJ211	 0.084
	 70.8	 6	 9.5	 1.1		  HJ211E	 0.072
	 70.8	 6	 10	 1.1		  HJ2211E	 0.076
	 77.2	 9	 15	 2		  HJ311	 0.182
	 77.7	 9	 14	 2		  HJ311E	 0.168
	 77.2	 9	 18.5	 2		  HJ2311	 0.203
	 77.7	 9	 15.5	 2		  HJ2311E	 0.185
	 85.2	 10	 16.5	 2.1		  HJ411	 0.29

	 78.4	 6	 11	 1.5	 ＊HJ212	 0.108
	 77.6	 6	 10	 1.5	 ＊HJ212E	 0.094

	 84.2	 9	 15.5	 2.1		  HJ312	 0.22
	 84.6	 9	 14.5	 2.1		  HJ312E	 0.205
	 84.2	 9	 19	 2.1		  HJ2312	 0.245
	 84.6	 9	 16	 2.1		  HJ2312E	 0.23
	 91.8	 10	 16.5	 2.1		  HJ412	 0.34

	 84.8	 6	 11	 1.5		  HJ213	 0.123
	 84.5	 6	 10	 1.5		  HJ213E	 0.111
	 84.8	 6	 11.5	 1.5		  HJ2213	 0.126
	 84.5	 6	 10.5	 1.5		  HJ2213E	 0.118
	 91	 10	 17	 2.1		  HJ313	 0.28
	 91	 10	 15.5	 2.1		  HJ313E	 0.25
	 91	 10	 20	 2.1		  HJ2313	 0.304
	 91	 10	 18	 2.1		  HJ2313E	 0.29
	 98.5	 11	 18	 2.1		  HJ413	 0.42

	 89.6	 7	 12.5	 1.5	 ＊HJ214	 0.15
	 89.5	 7	 11	 1.5		  HJ214E	 0.13
	 89.5	 7	 11.5	 1.5		  HJ2214E	 0.138
	 98	 10	 17.5	 2.1		  HJ314	 0.33
	 98	 10	 15.5	 2.1		  HJ314E	 0.293
	 98	 10	 20.5	 2.1		  HJ2314	 0.358
	 98	 10	 18.5	 2.1		  HJ2314E	 0.35
	 110.5	 12	 20	 3		  HJ414	 0.605

	 94	 7	 12.5	 1.5	 ＊HJ215	 0.156
	 94.5	 7	 11	 1.5		  HJ215E	 0.141
	 94.5	 7	 11.5	 1.5		  HJ2215E	 0.164
	 104.2	 11	 18.5	 2.1		  HJ315	 0.4
	 104.6	 11	 16.5	 2.1		  HJ315E	 0.35
	 104.2	 11	 21.5	 2.1		  HJ2315	 0.432
	 104.6	 11	 19.5	 2.1		  HJ2315E	 0.41
	 116	 13	 21.5	 3		  HJ415	 0.71

	 101.2	 8	 13.5	 2	 ＊HJ216	 0.207
	 101.7	 8	 12.5	 2	 ＊HJ216E	 0.193
	 111.8	 11	 19.5	 2.1		  HJ316	 0.47
	 111	 11	 17	 2.1		  HJ316E	 0.405
	 111.8	 11	 23	 2.1		  HJ2316	 0.511
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 d  105〜 200mm  d  200〜 320mm

L type collar ring

NH＝NJ＋HJ NUJ＝NU＋HJ

r1

B2 B2

B1 B1

r1

Dimension L type  Mass
collar ring

mm number kg

d d1 B1 B2 r1s min
1） (approx.)

Dimension L type  Mass
collar ring

mm number kg

d d1 B1 B2 r1s min
1） (approx.)

Dimension L type  Mass
collar ring

mm number kg

d d1 B1 B2 r1s min
1） (approx.)

NH＝NJ＋HJ NUJ＝NU＋HJ

r1

B2 B2

B1 B1

r1

1) �Smallest allowable dimension for chamfer dimension r.
Note: 1 �This L type collar ring is used with NU type cylindrical roller bearings; in duplex arrangements with NJ or NU type bearing numbers, they 

become NH type and NUJ type respectively. Refer to pages B-106 to B-111 for bearing dimensions, allowable rotations, and mass. 

1) �Smallest allowable dimension for chamfer dimension r.
Note: 1 �This L type collar ring is used with NU type cylindrical roller bearings; in duplex arrangements with NJ or NU type bearing numbers, they 

become NH type and NUJ type respectively. Refer to pages B-110 to B-113 for bearing dimensions, allowable rotations, and mass.  

	 147	 13	 22.5	 3		  HJ321	 0.97

	 141.5	 11	 18.5	 2.1		  HJ222	 0.615
	 142.1	 11	 17	 2.1		  HJ222E	 0.553
	 141.5	 11	 20.5	 2.1		  HJ2222	 0.645
	 142.1	 11	 19.5	 2.1		  HJ2222E	 0.605
	 155.5	 14	 23	 3		  HJ322	 1.17
	 156.6	 14	 22	 3		  HJ322E	 1.09
	 155.5	 14	 28	 3		  HJ2322	 1.28
	 156.6	 14	 26.5	 3		  HJ2322E	 1.25

	 153	 11	 19	 2.1		  HJ224	 0.715
	 153.9	 11	 17	 2.1		  HJ224E	 0.634
	 153	 11	 22	 2.1		  HJ2224	 0.767
	 153.9	 11	 20	 2.1		  HJ2224E	 0.705
	 168.5	 14	 23.5	 3		  HJ324	 1.4
	 169.2	 14	 22.5	 3		  HJ324E	 1.28
	 168.5	 14	 28	 3		  HJ2324	 1.53
	 169.2	 14	 26	 3		  HJ2324E	 1.42

	 165.5	 11	 19	 3		  HJ226	 0.84
	 164.7	 11	 17	 3		  HJ226E	 0.684
	 165.5	 11	 25	 3		  HJ2226	 0.953
	 164.7	 11	 21	 3		  HJ2226E	 0.831
	 182	 14	 24	 4		  HJ326	 1.62
	 183	 14	 23	 4		  HJ326E	 1.53
	 182	 14	 29.5	 4		  HJ2326	 1.8
	 183	 14	 28	 4		  HJ2326E	 1.75

	 179.5	 11	 19	 3		  HJ228	 1
	 180.2	 11	 18	 3		  HJ228E	 0.929
	 179.5	 11	 25	 3		  HJ2228	 1.14
	 180.2	 11	 23	 3		  HJ2228E	 1.11
	 196	 15	 26	 4		  HJ328	 1.93
	 196.8	 15	 25	 4		  HJ328E	 1.91
	 196	 15	 33.5	 4		  HJ2328	 2.21
	 196.8	 15	 31	 4		  HJ2328E	 2.3

	 193	 12	 20.5	 3		  HJ230	 1.24

	 194	 12	 19.5	 3		  HJ230E	 1.18
	 193	 12	 26.5	 3		  HJ2230	 1.39
	 194	 12	 24.5	 3		  HJ2230E	 1.42
	 210	 15	 26.5	 4		  HJ330	 2.37
	 211	 15	 25	 4		  HJ330E	 2.25
	 210	 15	 34	 4		  HJ2330	 2.69
	 211	 15	 31.5	 4		  HJ2330E	 2.6

	 207	 12	 21	 3		  HJ232	 1.48
	 207.8	 12	 20	 3		  HJ232E	 1.34
	 207	 12	 28	 3		  HJ2232	 1.69
	 206.6	 12	 24.5	 3		  HJ2232E	 1.61
	 225	 15	 28	 4		  HJ332	 2.75
	 223.2	 15	 25	 4		  HJ332E	 2.4
	 225	 15	 37	 4		  HJ2332	 3.16
	 223.2	 15	 32	 4		  HJ2332E	 2.85

	 220.5	 12	 22	 4		  HJ234	 1.7
	 221.4	 12	 20	 4		  HJ234E	 1.51
	 220.5	 12	 29	 4		  HJ2234	 1.93
	 220.2	 12	 24	 4		  HJ2234E	 1.82
	 238	 16	 29.5	 4		  HJ334	 3.25
	 238	 16	 38.5	 4		  HJ2334	 3.71

	 230.5	 12	 22	 4		  HJ236	 1.8
	 231.4	 12	 20	 4		  HJ236E	 1.7
	 230.5	 12	 29	 4		  HJ2236	 2.04
	 230.2	 12	 24	 4		  HJ2236E	 1.91
	 252	 17	 30.5	 4		  HJ336	 3.85
	 252	 17	 40	 4		  HJ2336	 4.42

	 244.5	 13	 23.5	 4		  HJ238	 2.2
	 245.2	 13	 21.5	 4		  HJ238E	 1.94
	 244.5	 13	 31.5	 4		  HJ2238	 2.52
	 244	 13	 26.5	 4		  HJ2238E	 2.38
	 265	 18	 32	 5		  HJ338	 4.45
	 265	 18	 41.5	 5		  HJ2338	 5.05

	 258	 14	 25	 4		  HJ240	 2.6

	 259	 14	 23	 4		  HJ240E	 2.35
	 258	 14	 34	 4		  HJ2240	 2.99
	 257.8	 14	 28	 4		  HJ2240E	 2.86
	 280	 18	 33	 5		  HJ340	 5
	 280	 18	 44.5	 5		  HJ2340	 5.76

	 286	 15	 27.5	 4		  HJ244	 3.55
	 307	 20	 36	 5		  HJ344	 7.05

	 313	 16	 29.5	 4		  HJ248	 4.65
	 335	 22	 39.5	 5		  HJ348	 8.2

	 340	 18	 33	 5		  HJ252	 6.2
	 362	 24	 43	 6		  HJ352	 11.4

	 360	 18	 33	 5		  HJ256	 7.39
	 390	 26	 46	 6		  HJ356	 13.9

	 387	 20	 34.5	 5		  HJ260	 9.14

	 415	 21	 37	 5		  HJ264	 11.3
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NNU type
Cylindrical bore Tapered bore

NN type
Cylindrical bore Tapered bore

r

r

r

r

Dynamic equivalent
radial load
Pr = Fr

Static equivalent
radial load
P0r = Fr

ra

ra ra

ra

ra

1) Smallest allowable dimension for chamfer dimension r.
2) “K” indicates bearings having a tapered bore with a taper ratio of 1:12.

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing number 2)

load
mm dynamic static limit min-1 NNU type

kN kN Grease Oil Cylindrical Tapered
d D B rs min

1) Cr C0r Cu lubrication lubrication bore bore

Bearing number 2) Dimension Installation-related dimensions Mass (approx.)
kg

NN type mm mm NNU type NN type
Cylindrical Tapered da de db dc Da Db Db ras Cylindrical Tapered Cylindrical Tapered

bore bore Fw Ew Min. Min. Max. Min. Max. Max. Min. Max. bore bore bore bore

	NN3005	 NN3005K	 —	 41.3	 29	 30	 —	 —	 —	 43	 42	 0.6	 —	 —	 0.124	 0.121

	NN3006	 NN3006K	 —	 48.5	 35	 36.5	 —	 —	 —	 50	 49	 1	 —	 —	 0.199	 0.193

	NN3007	 NN3007K	 —	 55	 40	 41.5	 —	 —	 —	 57	 56	 1	 —	 —	 0.242	 0.235

	NN3008	 NN3008K	 —	 61	 45	 47	 —	 —	 —	 63	 62	 1	 —	 —	 0.312	 0.303

	NN3009	 NN3009K	 —	 67.5	 50	 52	 —	 —	 —	 70	 69	 1	 —	 —	 0.405	 0.393

	NN3010	 NN3010K	 —	 72.5	 55	 57	 —	 —	 —	 75	 74	 1	 —	 —	 0.433	 0.419

	NN3011	 NN3011K	 —	 81	 61.5	 63.5	 —	 —	 —	 83.5	 82	 1	 —	 —	 0.651	 0.631

	NN3012	 NN3012K	 —	 86.1	 66.5	 68.5	 —	 —	 —	 88.5	 87	 1	 —	 —	 0.704	 0.683

	NN3013	 NN3013K	 —	 91	 71.5	 73.5	 —	 —	 —	 93.5	 92	 1	 —	 —	 0.758	 0.735

	NN3014	 NN3014K	 —	 100	 76.5	 79	 —	 —	 —	 103.5	 101	 1	 —	 —	 1.04	 1.01

	NN3015	 NN3015K	 —	 105	 81.5	 84	 —	 —	 —	 108.5	 106	 1	 —	 —	 1.14	 1.11

	NN3016	 NN3016K	 —	 113	 86.5	 89.5	 —	 —	 —	 118.5	 114	 1	 —	 —	 1.52	 1.47

	NN3017	 NN3017K	 —	 118	 91.5	 94.5	 —	 —	 —	 123.5	 119	 1	 —	 —	 1.61	 1.56

	NN3018	 NN3018K	 —	 127	 98	 101	 —	 —	 —	 132	 129	 1.5	 —	 —	 2.07	 2.01

	NN3019	 NN3019K	 —	 132	 103	 106	 —	 —	 —	 137	 134	 1.5	 —	 —	 2.17	 2.1

	NN4920	 NN4920K	113	 129	 106.5	110	 111	 115	 133.5	 133.5	 131	 1	 1.83	 1.75	 1.75	 1.67
	NN3020	 NN3020K	 —	 137	 108	 111	 —	 —	 —	 142	 139	 1.5	 —	 —	 2.26	 2.19

	NN4921	 NN4921K	118	 134	 111.5	115	 116	 120	 138.5	 138.5	 136	 1	 1.91	 1.82	 1.82	 1.73
	NN3021	 NN3021K	 —	 146	 114	 117	 —	 —	 —	 151	 148	 2	 —	 —	 2.89	 2.8

	NN4922	 NN4922K	123	 139	 116.5	120	 121	 125	 143.5	 143.5	 141	 1	 1.99	 1.9 	  1.9	 1.81
	NN3022	 NN3022K	 —	 155	 119	 123	 —	 —	 —	 161	 157	 2	 —	 —	 3.69	 3.56

	 47	 16	 0.6	 28.6 	 30.0 	 3.65	 14 000	 17 000	 —	 —

	 55	 19	 1	 34.0 	 37.0 	 4.55	 12 000	 15 000	 —	 —

	 62	 20	 1	 42.0 	 47.5	 5.80	 11 000	 13 000	 —	 —

	 68	 21	 1	 48.0 	 55.5	 6.75	 9 700	 11 000	 —	 —

	 75	 23	 1	 57.5 	 68.5	 8.35	 8 800	 10 000	 —	 —

	 80	 23	 1	 59.0 	 72.5	 8.85	 8 000	 9 400	 —	 —

	 90	 26	 1.1	 77.0 	 96.5	 11.8	 7 300	 8 600	 —	 —

	 95	 26	 1.1	 78.5 	 102	 12.4	 6 700	 7 900	 —	 —

	 100	 26	 1.1	 83.0 	 111	 13.6	 6 200	 7 300	 —	 —

	 110	 30	 1.1	 105	 143	 17.4	 5 800	 6 800	 —	 —

	 115	 30	 1.1	 107	 149	 18.2	 5 400	 6 300	 —	 —

	 125	 34	 1.1	 128	 179	 21.6	 5 100	 5 900	 —	 —

	 130	 34	 1.1	 135	 194	 23.1	 4 800	 5 600	 —	 —

	 140	 37	 1.5	 158	 228	 26.6	 4 500	 5 300	 —	 —

	 145	 37	 1.5	 162	 238	 27.4	 4 300	 5 000	 —	 —

	 140	 40	 1.1	 145	 260	 30.0	 4 300	 5 100	 NNU4920	 NNU4920K
	 150	 37	 1.5	 170	 256	 29.2	 4 000	 4 800	 —	 —

	 145	 40	 1.1	 147	 268	 30.5	 4 100	 4 800	 NNU4921	 NNU4921K
	 160	 41	 2	 220	 320	 36.0	 3 800	 4 500	 —	 —

	 150	 40	 1.1	 152	 284	 32.0	 3 900	 4 600	 NNU4922	 NNU4922K
	 170	 45	 2	 254	 375	 41.5	 3 600	 4 300	 —	 —
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NNU type
Cylindrical bore Tapered bore

NN type
Cylindrical bore Tapered bore

r

r

r

r

Dynamic equivalent
radial load
Pr = Fr

Static equivalent
radial load
P0r = Fr
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1) Smallest allowable dimension for chamfer dimension r.
2) “K” indicates bearings having a tapered bore with a taper ratio of 1:12.

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing number 2)

load
mm dynamic static limit min-1 NNU type

kN kN Grease Oil Cylindrical Tapered
d D B rs min

1) Cr C0r Cu lubrication lubrication bore bore

Bearing number 2) Dimension Installation-related dimensions Mass (approx.)
kg

NN type mm mm NNU type NN type
Cylindrical Tapered da de db dc Da Db Db ras Cylindrical Tapered Cylindrical Tapered

bore bore Fw Ew Min. Min. Max. Min. Max. Max. Min. Max. bore bore bore bore

	 165	 45	 1.1	 203	 360	 39.5	 3 600	 4 200	 NNU4924	 NNU4924K
	 180	 46	 2	 258	 390	 42.5	 3 300	 3 900	 —	 —

	 180	 50	 1.5	 244	 440	 47.0	 3 300	 3 900	 NNU4926	 NNU4926K
	 200	 52	 2	 315	 475	 50.0	 3 100	 3 600	 —	 —

	 190	 50	 1.5	 251	 470	 49.0	 3 000	 3 600	 NNU4928	 NNU4928K
	 210	 53	 2	 330	 515	 53.0	 2 800	 3 300	 —	 —

	 210	 60	 2	 380	 690	 70.5	 2 800	 3 300	 NNU4930	 NNU4930K
	 225	 56	 2.1	 370	 585	 59.0	 2 600	 3 100	 —	 —

	 220	 60	 2	 395	 740	 74.0	 2 600	 3 100	 NNU4932	 NNU4932K
	 240	 60	 2.1	 415	 660	 65.5	 2 500	 2 900	 —	 —

	 230	 60	 2	 400	 765	 75.5	 2 500	 2 900	 NNU4934	 NNU4934K
	 260	 67	 2.1	 490	 775	 75.0	 2 300	 2 700	 —	 —

	 250	 69	 2	 510	 965	 93.0	 2 300	 2 700	 NNU4936	 NNU4936K
	 280	 74	 2.1	 630	 995	 94.5	 2 200	 2 600	 —	 —

	 260	 69	 2	 525	 1 030	 98.0	 2 200	 2 600	 NNU4938	 NNU4938K
	 290	 75	 2.1	 640	 1 040	 97.0	 2 000	 2 400	 —	 —

	 280	 80	 2.1	 615	 1 180	 110	 2 100	 2 400	 NNU4940	 NNU4940K
	 310	 82	 2.1	 725	 1 170	 107	 1 900	 2 300	 —	 —

	 300	 80	 2.1	 650	 1 300	 118	 1 900	 2 200	 NNU4944	 NNU4944K
	 340	 90	 3	 905	 1 480	 132	 1 700	 2 100	 —	 —

	 320	 80	 2.1	 680	 1 410	 126	 1 700	 2 000	 NNU4948	 NNU4948K
	 360	 92	 3	 945	 1 600	 140	 1 600	 1 900	 —	 —

	 360	 100	 2.1	 1 000	 2 070	 179	 1 600	 1 800	 NNU4952	 NNU4952K
	 400	 104	 4	 1 180	 1 990	 170	 1 500	 1 700	 —	 —

	 380	 100	 2.1	 1 030	 2 200	 187	 1 400	 1 700	 NNU4956	 NNU4956K
	 420	 106	 4	 1 200	 2 080	 174	 1 300	 1 600	 —	 —

	NN4924	 NN4924K	134.5	 154.5	126.5	130	 133	 137	 158.5	 158.5	 156.5	 1	   2.75	   2.63	 2.63	 2.51
	NN3024	 NN3024K	 —	 165	 129	 133	 —	 —	 —	 171	 167	 2	 —	 —	 3.98	 3.83

	NN4926	 NN4926K	146	 168	 138	 142	 144	 148	 172	 172	 170	 1.5	   3.69	   3.52	 3.52	 3.35
	NN3026	 NN3026K	 —	 182	 139	 143	 —	 —	 —	 191	 183	 2	 —	 —	 5.92	 5.71

	NN4928	 NN4928K	156	 178	 148	 152	 154	 158	 182	 182	 180	 1.5	   3.94	   3.76	 3.76	 3.58
	NN3028	 NN3028K	 —	 192	 149	 153	 —	 —	 —	 201	 194	 2	 —	 —	 6.44	 6.21

	NN4930	 NN4930K	168.5	 196.5	159	 164	 166	 171	 201	 201	 198.5	 2	   6.18	   5.9 	  5.9	 5.62
	NN3030	 NN3030K	 —	 206	 161	 166	 —	 —	 —	 214	 208	 2	 —	 —	 7.81	 7.53

	NN4932	 NN4932K	178.5	 206.5	169	 174	 176	 182	 211	 211	 208.5	 2	   6.53	   6.23	 6.24	 5.94
	NN3032	 NN3032K	 —	 219	 171	 176	 —	 —	 —	 229	 221	 2	 —	 —	 8.92	 8.59

	NN4934	 NN4934K	188.5	 216.5	179	 184	 186	 192	 221	 221	 218.5	 2	   6.87	   6.55	 6.56	 6.24
	NN3034	 NN3034K	 —	 236	 181	 187	 —	 —	 —	 249	 238	 2	 —	 —	 12.6	 12.2

	NN4936	 NN4936K	202	 234	 189	 195	 199	 205	 241	 241	 236	 2	   9.9 	    9.46	 9.45	 9.01
	NN3036	 NN3036K	 —	 255	 191	 197	 —	 —	 —	 269	 257	 2	 —	 —	 16.6	 16

	NN4938	 NN4938K	212	 244	 199	 205	 209	 215	 251	 251	 246	 2	 10.4 	    9.94	 9.93	 9.47
	NN3038	 NN3038K	 —	 265	 201	 207	 —	 —	 —	 279	 267	 2	 —	 —	 18	 17.4

	NN4940	 NN4940K	225	 261	 211	 218	 222	 228	 269	 269	 264	 2	 14.7 	  14   	   14	 13.3
	NN3040	 NN3040K	 —	 282	 211	 218	 —	 —	 —	 299	 285	 2	 —	 —	 21.6	 20.8

	NN4944	 NN4944K	245	 281	 231	 238	 242	 248	 289	 289	 284	 2	 15.9 	  15.2 	  15.2	 14.5
	NN3044	 NN3044K	 —	 310	 233	 240	 —	 —	 —	 327	 313	 2.5	 —	 —	 29.3	 28.2

	NN4948	 NN4948K	265	 301	 251	 258	 262	 269	 309	 309	 304	 2	 17.2 	  16.4 	  16.4	 15.6
	NN3048	 NN3048K	 —	 330	 253	 261	 —	 —	 —	 347	 333	 2.5	 —	 —	 32.8	 31.6

	NN4952	 NN4952K	292	 336	 271	 279	 288	 296	 349	 349	 339	 2	 29.6 	  28.3 	  28.3	 27
	NN3052	 NN3052K	 —	 364	 276	 285	 —	 —	 —	 384	 367	 3	 —	 —	 47.4	 45.8

	NN4956	 NN4956K	312	 356	 291	 299	 308	 316	 369	 369	 359	 2	 31.6 	  30.2 	  30.2	 28.8
	NN3056	 NN3056K	 —	 384	 296	 305	 —	 —	 —	 404	 387	 3	 —	 —	 51.1	 49.3
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●Double Row Cylindrical Roller Bearings ●Double Row Cylindrical Roller Bearings

NNU type
Cylindrical bore Tapered bore

NN type
Cylindrical bore Tapered bore

r

r

r

r

Dynamic equivalent
radial load
Pr = Fr

Static equivalent
radial load
P0r = Fr

ra

ra ra

ra

ra

1) Smallest allowable dimension for chamfer dimension r.
2) “K” indicates bearings having a tapered bore with a taper ratio of 1:12.

Boundary dimensions Basic load rating Fatigue Allowable speed Bearing number 2)

load
mm dynamic static limit min-1 NNU type

kN kN Grease Oil Cylindrical Tapered
d D B rs min

1) Cr C0r Cu lubrication lubrication bore bore

Bearing number 2) Dimension Installation-related dimensions Mass (approx.)
kg

NN type mm mm NNU type NN type
Cylindrical Tapered da de db dc Da Db Db ras Cylindrical Tapered Cylindrical Tapered

bore bore Fw Ew Min. Min. Max. Min. Max. Max. Min. Max. bore bore bore bore

	 420	 118	 3	 1 330	 2 800	 231	 1 300	 1 500	 NNU4960	 NNU4960K
	 460	 118	 4	 1 470	 2 560	 209	 1 200	 1 500	 —	 —

	 440	 118	 3	 1 370	 2 970	 242	 1 200	 1 400	 NNU4964	 NNU4964K
	 480	 121	 4	 1 500	 2 670	 214	 1 100	 1 300	 —	 —

	 460	 118	 3	 1 410	 3 150	 252	 1 100	 1 300	 NNU4968	 NNU4968K
	 520	 133	 5	 1 800	 3 200	 251	 1 100	 1 300	 —	 —

	 480	 118	 3	 1 430	 3 250	 255	 1 100	 1 300	 NNU4972	 NNU4972K
	 540	 134	 5	 1 830	 3 300	 258	 1 000	 1 200	 —	 —

	 520	 140	 4	 1 810	 4 050	 315	 1 000	 1 200	 NNU4976	 NNU4976K
	 560	 135	 5	 1 870	 3 450	 265	 940	 1 100	 —	 —

	 540	 140	 4	 1 870	 4 300	 325	 940	 1 100	 NNU4980	 NNU4980K
	 600	 148	 5	 2 260	 4 150	 310	 880	 1 000	 —	 —

	 560	 140	 4	 1 930	 4 500	 340	 900	 1 100	 NNU4984	 NNU4984K
	 620	 150	 5	 2 300	 4 300	 320	 840	 990	 —	 —

	 600	 160	 4	 2 380	 5 550	 410	 850	 1 000	 NNU4988	 NNU4988K
	 650	 157	 6	 2 680	 5 100	 370	 800	 940	 —	 —

	 620	 160	 4	 2 460	 5 850	 430	 800	 950	 NNU4992	 NNU4992K
	 680	 163	 6	 2 830	 5 350	 385	 750	 890	 —	 —

	 650	 170	 5	 2 530	 5 900	 425	 770	 910	 NNU4996	 NNU4996K

	 670	 170	 5	 2 670	 6 400	 455	 730	 860	    NNU49/500	    NNU49/500K

	NN4960	 NN4960K	339	 391	 313	 323	 335	 343	 407	 407	 394	 2.5	 48.6	 46.4	 46.4	 44.2
	NN3060	 NN3060K	 —	 418	 316	 326	 —	 —	 —	 444	 421	 3	 —	 —	 70.8	 68.6

	NN4964	 NN4964K	359	 411	 333	 343	 355	 363	 427	 427	 414	 2.5	 51.4	 49.1	 49	 46.7
	NN3064	 NN3064K	 —	 438	 336	 346	 —	 —	 —	 464	 441	 3	 —	 —	 76.2	 73.5

	 —	 —	 379	 —	 353	 363	 375	 383	 447	 —	 —	 2.5	 54.2	 51.7	 —	 —
	NN3068	 NN3068K	 —	 473	 360	 371	 —	 —	 —	 500	 477	 4	 —	 —	 102	 98.5

	 —	 —	 398	 —	 373	 383	 394	 402	 467	 —	 —	 2.5	 57  	  54.4	 —	 —
	NN3072	 NN3072K	 —	 493	 380	 391	 —	 —	 —	 520	 497	 4	 —	 —	 107	 103

	 —	 —	 425	 —	 396	 408	 420	 430	 504	 —	 —	 3	 84.5	 80.6	 —	 —
	NN3076	 NN3076K	 —	 512	 400	 411	 —	 —	 —	 540	 516	 4	 —	 —	 113	 109

	 —	 —	 445	 —	 416	 428	 440	 450	 524	 —	 —	 3	 88.2	 84.1	 —	 —
	NN3080	 NN3080K	 —	 547	 420	 432	 —	 —	 —	 580	 551	 4	 —	 —	 146	 141

	 —	 —	 465	 —	 436	 448	 460	 470	 544	 —	 —	 3	 92  	  87.7	 —	 —
	NN3084	 NN3084K	 —	 567	 440	 452	 —	 —	 —	 600	 571	 4	 —	 —	 154	 148

	 —	 —	 492	 —	 456	 469	 487	 497	 584	 —	 —	 3	 127   	  121   	   —	 —
	NN3088	 NN3088K	 —	 596	 464	 477	 —	 —	 —	 626	 601	 5	 —	 —	 178	 172

	 —	 —	 512	 —	 476	 489	 507	 517	 604	 —	 —	 3	 132   	  126   	   —	 —
	NN3092	 NN3092K	 —	 622	 484	 498	 —	 —	 —	 656	 627	 5	 —	 —	 202	 195

	 —	 —	 534	 —	 500	 514	 531	 541	 630	 —	 —	 4	 156     	149     	 —	 —

	 —	 —	 556	 —	 520	 534	 551	 561	 650	 —	 —	 4	 162   	  155   	   —	 —
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Tapered roller bearings are designed so the 
tapered vertex of the raceway surfaces of the 
inner and outer rings and rollers converge at one 
point on the centerline of the bearing (see Fig. 1).

The tapered rollers are guided by the 
compound force of the inner and outer raceway 
surfaces which keep the rollers pressed up 
against the large rib on the inner ring.

A large variety of these bearings, including 
single, double, and four row arrangements, are 
available in both metric and inch series. Each 

Type Characteristics

(1) There are both metric and inch series adhering to the standards shown in the following table.

Single row 
tapered

roller bearings

(2) In addition to the standard design, there are also medium contact angle and large contact angle types, 
denoted by the contact angle codes at the end of the part numbers (C and D, respectively). 

(3) Subunits 
Tapered roller bearings can be disassembled into parts: the inner ring, rollers, and cage (collectively known as 
the “CONE”) and the outer ring (known as the “CUP”). These are the bearing’s “subunits”. Subunit dimensions 
are standardized under ISO or ABMA standards, and unified subunits are interchangeable within each 
dimensional standard. However, high precision grade bearings are generally not interchangeable, and 
these subunits must be used by assembling only subunits with identical manufacturing numbers. 

Aside from any cautionary notes that may appear, the single row tapered roller bearings listed in the dimension 
tables have subunits standardized for both metric and inch systems (including J series). (Refer to Fig. 2)

Fig. 2

E2α

Subunit dimensions

E : Outer ring (cup) nominal small-end diameter
α : Nominal contact angle

＊Dimension series previously not covered by 3XX are regulated under JIS B 1512; dimensions 
previously missing from 3XX will henceforth use the bearing number.

Dimension series

Basic
number

Standard

Metric series Inch series

Example, 30210
＊T2EE040

¡JIS　B 1534
¡JIS　B 1512
¡ISO 355　

¡ABMA
    (includes metric J-series)

Inner ring no. / outer ring no. 
(“J” appears at the beginning of the basic number 
in the case of J-series.)

Continued to the next page

Table 1  Tapered roller bearing types and characteristics

Fig. 1

Single row tapered 
roller bearing

Double row tapered 
roller bearing

type and associated characteristics are shown 
in Table 1. For four-row tapered roller bearings, 
see section “C. Special application bearings.”

Tapered Roller Bearings 1.  �Types, design features, and characteristics
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Type Characteristics

(4) These bearings are constructed to have a high capacity for 
radial loads, axial loads, and combined loads. The larger the 
contact angle, the greater the axial load capacity. When a pure 
radial load is applied to a tapered roller bearing, an induced 
load in the axial direction is also generated, so these bearings 
are generally used in pairs.

(5) Single row tapered roller bearings are separable, so both the 
inner and outer rings can be used with tight fits. 

(6) Tapered roller bearings are also manufactured with flanges 
attached to the outer rings. For more details, contact NTN 
Engineering. (Refer to Fig. 3)

Single row 
tapered

roller bearings

(1) When two single-row tapered roller bearings are to be used in 
combination, the bearing clearance and preload are adjusted 
by the inner ring spacer or the outer ring spacer (see Fig. 4).

(2) A product number and a combination code are indicated on 
inner rings, outer rings, and spacers. Parts displaying the same 
number and code must be used in combination.

(3) See A-96 Table 8.14 for the axial internal clearance.

Duplex tapered
roller bearings

Fig. 4
Face-to-face (DF)Back-to-back (DB)

(1) Back-to-back arrangement (using double row outer rings) 
and face-to-face arrangement (using double row inner rings) 
are both available. The assemblies have been adjusted so that 
each type's internal clearance values are fixed. Only parts with 
identical manufacturing numbers can be used and they must 
be assembled according to their code numbers. (Refer to Fig. 
5)

(2) See A-96 Table 8.14 for the axial internal clearance of 
double-row and duplex bearings.

Double row 
tapered

roller bearings

Fig. 5
Face-to-face Back-to-back

Fig. 3

2.  Standard cage type

In general, pressed cages (see Fig. 6) are used in 
tapered roller bearings. For large sized bearings, 
machined or pin type cages may also be used, 
while resin cages may also be used for smaller 
sized bearings.

5.  �Tapered roller bearing 
(ULTAGE) series

3.  Allowable misalignment

Table 1  (continued)

Fig. 6  Pressed steel cage

In order to avoid edge loading and potential 
for premature failure, the maximum allowable 
misalignment based on bearing series can be 
found below.

The allowable misalignment of combined 
bearings is influenced by the load center 
position, so please consult NTN Engineering.

• Single row (standard) … ……………  1/ 2 000
• Single row (ULTAGE) … ……………  1/ 600

4.  Precautions

If bearing load is light during operation, or if the 
ratio of axial to radial load for duplex and double 
row bearings exceeds the value of e, slipping 
may develop between the rollers and raceway 
surface, sometimes resulting in smearing. The 
mass of rollers and cages particularly tends 
to be large for large tapered roller bearings. 
For additional details, please contact NTN 
Engineering.

In tapered roller bearings, the cage may 
protrude beyond the inner and/or outer ring side 
faces. Care should be taken when designing the 
housing and shaft to ensure contact with the 
cage does not occur.

The ULTAGE tapered roller bearings have been 
developed for “long operating life,” “improved 
load capacity,” and “higher speed” required for 
various types of industrial machinery.

For details, see the special catalog (CAT. No. 
3035/E).
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Inch Series Tapered Roller Bearings (Single Row) Index

Series 
number

Bearing number
CONE / CUP

Page of bearing 
dimension table

Series 
number

Bearing number
CONE / CUP

Page of bearing 
dimension table

Series 
number

Bearing number
CONE / CUP

Page of bearing 
dimension table

Series 
number

Bearing number
CONE / CUP

Page of bearing 
dimension table

Series 
number

Bearing number
CONE / CUP

Page of bearing 
dimension table

Series 
number

Bearing number
CONE / CUP

Page of bearing 
dimension table

	335	 336／ 332	 B-167
	335	 339／ 332	 B-163
	335	 344／ 332	 B-165
	355	 350A／ 354A	 B-165
	355	 355／ 354A	 B-167
	355	 358／ 354A	 B-169
	355	 359A／ 354A	 B-169
	355	 359S／ 352	 B-169
	365	 365／ 362A	 B-171
	365	 366／ 362A	 B-171
	365	 367／ 362A	 B-169
	365	 368／ 362A	 B-171
	365	 368A／ 362	 B-171
	365	 368S／ 362A	 B-173
	365	 369A／ 362A	 B-169
	365	 370A／ 362A	 B-171
	385	 385／ 382A	 B-175
	385	 385A／ 382A	 B-171
	385	 386A／ 382A	 B-169
	385	 387／ 382A	 B-175
	385	 387A／ 382A	 B-175
	385	 387AS／ 382A	 B-175
	385	 387S／ 382A	 B-175
	385	 388A／ 382A	 B-175
	385	 389／ 382A	 B-175
	385	 389A／ 382A	 B-173
	395	 390／ 394A	 B-175
	395	 390A／ 394A	 B-177
	395	 392／ 394A	 B-177
	395	 395A／ 394A	 B-179
	395	 396／ 394A	 B-171
	395	 397／ 394A	 B-179
	395	 399A／ 394A	 B-179
	415	 418／ 414	 B-165
	415	 420／ 414	 B-165
	435	 436／ 432	 B-169
	435	 438／ 432	 B-167
	455	 455／ 453X	 B-173
	455	 460／ 453X	 B-167
	455	 462／ 453X	 B-175
	455	 463／ 453X	 B-169
	455	 469／ 453A	 B-175
	455	 469／ 453X	 B-175
	455	 469／ 454	 B-175
	475	 477／ 472	 B-177
	475	 480／ 472	 B-179
	475	 482／ 472	 B-179
	475	 483／ 472	 B-177
	475	 484／ 472	 B-181
	495	 495／ 493	 B-183
	495	 495A／ 493	 B-181
	495	 495AS／ 493	 B-183
	495	 496／ 493	 B-183
	495	 497／ 492A	 B-185

	495	 498／ 493	 B-185
	525	 527／ 522	 B-167
	525	 528／ 522	 B-169
	525	 529／ 522	 B-173
	535	 537／ 532X	 B-173
	535	 539／ 532X	 B-173
	535	 543／ 532X	 B-165
	555	 555／ 552A	 B-173
	555	 555S／ 552A	 B-175
	555	 557S／ 552A	 B-173
	555	 558／ 552A	 B-177
	555	 559／ 552A	 B-177
	555	 560／ 552A	 B-179
	555	 560S／ 552A	 B-179
	565	 565／ 563	 B-177
	565	 566／ 563	 B-179
	565	 567／ 563	 B-181
	565	 567A／ 563	 B-181
	565	 568／ 563	 B-181
	575	 575／ 572	 B-181
	575	 575S／ 572	 B-181
	575	 576／ 572	 B-181
	575	 577／ 572	 B-181
	575	 580／ 572	 B-183
	575	 581／ 572	 B-183
	575	 582／ 572	 B-183
	595	 593／ 592A	 B-185
	595	 594／ 592A	 B-187
	595	 594A／ 592XE	 B-187
	595	 595／ 592A	 B-183
	595	 596／ 592A	 B-185
	595	 598A／ 592A	 B-185
	615	 619／ 612	 B-173
	615	 621／ 612	 B-173
	615	 623／ 612	 B-175
	635	 639／ 632	 B-177
	635	 641／ 632	 B-179
	635	 641／ 633	 B-179
	635	 643／ 632	 B-179
	635	 644／ 632	 B-181
	655	 655／ 653	 B-179
	655	 659／ 653	 B-181
	655	 661／ 653	 B-183
	655	 663／ 652	 B-183
	655	 663／ 653	 B-183
	655	 665／ 653	 B-185
	675	 681／ 672	 B-185
	675	 683／ 672	 B-187
	675	 685／ 672	 B-187
	675	 687／ 672	 B-187
	745	 740／ 742	 B-183
	745	 744／ 742	 B-181
	745	 745A／ 742	 B-179
	745	 748S／ 742	 B-181

	745	 749／ 742	 B-185
	745	 749A／ 742	 B-183
	755	 756A／ 752	 B-183
	755	 757／ 752	 B-183
	755	 758／ 752	 B-185
	755	 759／ 752	 B-185
	755	 760／ 752	 B-185
	775	 780／ 772	 B-187
	775	 782／ 772	 B-187
	795	 799／ 792	 B-189
	795	 799A／ 792	 B-189
	835	 835／ 832	 B-179
	835	 842／ 832	 B-183
	835	 850／ 832	 B-185
	855	 861／ 854	 B-187
	895	 896／ 892	 B-191
	895	 898／ 892	 B-191
	935	 936／ 932	 B-187
	935	 938／ 932	 B-189
	935	 941／ 932	 B-187
	1200	 1280／ 1220	 B-157
	1300	 1380／ 1328	 B-155
	1300	 1380／ 1329	 B-155
	1700	 1755／ 1729	 B-157
	1700	 1775／ 1729	 B-155
	1700	 1779／ 1729	 B-157
	1700	 1780／ 1729	 B-157
	1900	 1985／ 1930	 B-157
	1900	 1985／ 1931	 B-159
	1900	 1985／ 1932	 B-159
	2400	 2474／ 2420	 B-159
	2500	 2558／ 2523	 B-159
	2500	 2578／ 2523	 B-159
	2500	 2580／ 2520	 B-161
	2500	 2580／ 2523	 B-161
	2500	 2582／ 2523	 B-161
	2500	 2585／ 2523	 B-161
	2600	 2682／ 2631	 B-157
	2600	 2687／ 2631	 B-157
	2600	 2688／ 2631	 B-157
	2600	 2689／ 2631	 B-159
	2600	 2690／ 2631	 B-159
	2700	 2776／ 2720	 B-165
	2700	 2780／ 2720	 B-163
	2700	 2785／ 2720	 B-161
	2700	 2788／ 2720	 B-165
	2700	 2789／ 2720	 B-165
	2700	 2793／ 2720	 B-161
	2700	 2796／ 2729	 B-163
	2700	 2793／ 2735X	 B-161
	2800	 2878／ 2820	 B-161
	2800	 2879／ 2820	 B-161
	2900	 2984／ 2924	 B-169
	3100	 3187／ 3120	 B-159

Inch Series Tapered Roller Bearings (Single Row) Index

	3100	 3188／ 3120	 B-161
	3100	 3193／ 3120	 B-161
	3100	 3196／ 3120	 B-161
	3300	 3379／ 3320	 B-163
	3300	 3382／ 3321	 B-165
	3300	 3382／ 3339	 B-165
	3300	 3386／ 3320	 B-165
	3400	 3476／ 3420	 B-161
	3400	 3478／ 3420	 B-163
	3400	 3479／ 3420	 B-163
	3400	 3490／ 3420	 B-165
	3500	 3576／ 3525	 B-167
	3500	 3578／ 3520	 B-167
	3500	 3578／ 3525	 B-167
	3500	 3579／ 3525	 B-167
	3500	 3580／ 3525	 B-165
	3500	 3586／ 3525	 B-169
	JS3500	 JS3549A／ JS3510	 B-163
	3700	 3767／ 3720	 B-173
	3700	 3775／ 3720	 B-171
	3700	 3776／ 3720	 B-169
	3700	 3777／ 3720	 B-169
	3700	 3778／ 3720	 B-169
	3700	 3780／ 3720	 B-171
	3700	 3780／ 3726	 B-171
	3700	 3780／ 3732	 B-171
	3700	 3781／ 3720	 B-171
	3700	 3782／ 3720	 B-167
	3800	 3872／ 3820	 B-163
	3800	 3875／ 3820	 B-165
	3800	 3880／ 3820	 B-167
	3900	 3975／ 3920	 B-173
	3900	 3979／ 3920	 B-175
	3900	 3980／ 3920	 B-177
	3900	 3982／ 3920	 B-177
	3900	 3984／ 3925	 B-179
	3900	 3994／ 3920	 B-179
	A4000	 A4050／ A4138	 B-155
	A4000	 A4059／ A4138	 B-155
	4300	 4388／ 4335	 B-167
	4300	 4395／ 4335	 B-167
	5300	 5395／ 5335	 B-171
	5500	 5578／ 5535	 B-173
	5500	 5583／ 5535	 B-177
	5500	 5584／ 5535	 B-177
	5700	 5760／ 5735	 B-181
	A6000	 A6075／ A6157	 B-155
	6200	 6277／ 6220	 B-169
	6300	 6379／ 6320	 B-179
	6300	 6386／ 6320	 B-179
	6400	 6460／ 6420	 B-181
	6400	 6461／ 6420	 B-183
	6400	 6461A／ 6420	 B-181
	6500	 6559C／ 6535	 B-183

	6500	 6576／ 6535	 B-183
	6500	 6580／ 6535	 B-185
	02400	 02474／ 02420	 B-159
	02400	 02475／ 02420	 B-161
	02400	 02476／ 02420	 B-161
	02800	 02872／ 02820	 B-159
	02800	 02875／ 02820	 B-161
	02800	 02877／ 02820	 B-161
	02800	 02878／ 02820	 B-161
	03000	 03062／ 03162	 B-155
	05000	 05062／ 05185	 B-155
	05000	 05066／ 05185	 B-155
	05000	 05075／ 05185	 B-155
	05000	 05079／ 05185	 B-155
	07000	 07079／ 07196	 B-155
	07000	 07087／ 07196	 B-155
	07000	 07093／ 07196	 B-157
	07000	 07096／ 07196	 B-157
	07000	 07097／ 07196	 B-157
	07000	 07098／ 07196	 B-157
	07000	 07100／ 07196	 B-157
	07000	 07100／ 07204	 B-157
	07000	 07100S／ 07196	 B-157
	09000	 09062／ 09195	 B-155
	09000	 09067／ 09195	 B-155
	09000	 09067／ 09196	 B-155
	09000	 09078／ 09195	 B-155
	09000	 09081／ 09195	 B-155
	11000	 11162／ 11300	 B-165
	11000	 11162／ 11315	 B-165
	11500	 11590／ 11520	 B-155
	LM11700	 LM11749／ LM11710	 B-155
	LM11900	 LM11949／ LM11910	 B-155
	12000	 12175／ 12303	 B-167
	12500	 12580／ 12520	 B-155
	M12600	 M12648／M12610	 B-155
	M12600	 M12649／M12610	 B-155
	LM12700	 LM12749／ LM12711	 B-155
	13600	 13685／ 13621	 B-163
	13600	 13687／ 13621	 B-163
	13800	 13889／ 13830	 B-163
	14000	 14116／ 14274	 B-159
	14000	 14116／ 14276	 B-159
	14000	 14117A／ 14276	 B-159
	14000	 14124／ 14276	 B-161
	14000	 14125A／ 14276	 B-161
	14000	 14130／ 14276	 B-161
	14000	 14137A／ 14276	 B-161
	14000	 14139／ 14276	 B-163
	15000	 15100／ 15245	 B-157
	15000	 15101／ 15243	 B-157
	15000	 15102／ 15245	 B-157
	15000	 15103／ 15245	 B-157
	15000	 15106／ 15245	 B-157

	15000	 15112／ 15245	 B-159
	15000	 15116／ 15245	 B-159
	15000	 15117／ 15245	 B-159
	15000	 15118／ 15245	 B-159
	15000	 15119／ 15245	 B-159
	15000	 15120／ 15245	 B-159
	15000	 15123／ 15245	 B-159
	15000	 15125／ 15245	 B-159
	15000	 15126／ 15245	 B-161
	15500	 15580／ 15523	 B-157
	15500	 15590／ 15520	 B-157
	15500	 15590／ 15523	 B-159
	16000	 16137／ 16284	 B-161
	16000	 16150／ 16282	 B-163
	17000	 17118／ 17244	 B-159
	17000	 17119／ 17244	 B-159
	17500	 17580／ 17520	 B-155
	18500	 18590／ 18520	 B-165
	18600	 18685／ 18620	 B-167
	18600	 18690／ 18620	 B-169
	18700	 18790／ 18720	 B-171
	18700	 18790／ 18724	 B-171
	19000	 19150／ 19281	 B-163
	21000	 21075／ 21212	 B-155
	22700	 22780／ 22720	 B-167
	23000	 23100／ 23256	 B-157
	24700	 24780／ 24720	 B-165
	25500	 25572／ 25520	 B-165
	25500	 25577／ 25520	 B-167
	25500	 25578／ 25520	 B-167
	25500	 25580／ 25520	 B-167
	25500	 25582／ 25520	 B-167
	25500	 25584／ 25520	 B-169
	25500	 25590／ 25519	 B-169
	25500	 25590／ 25520	 B-169
	25500	 25590／ 25522	 B-169
	25500	 25590／ 25526	 B-169
	25500	 25592／ 25520	 B-169
	25800	 25877／ 25820	 B-161
	25800	 25877／ 25821	 B-161
	25800	 25880／ 25821	 B-163
	26800	 26878／ 26822	 B-165
	26800	 26880／ 26822	 B-165
	26800	 26882／ 26823	 B-165
	26800	 26882／ 26824	 B-167
	26800	 26883／ 26822	 B-163
	26800	 26884／ 26822	 B-167
	26800	 26885／ 26822	 B-165
	27600	 27687／ 27620	 B-183
	27600	 27689／ 27620	 B-183
	27600	 27690／ 27620	 B-183
	27600	 27691／ 27620	 B-183
	27800	 27880／ 27820	 B-165
	28000	 28150／ 28300	 B-165



●Tapered Roller Bearings●Tapered Roller Bearings

B-132 B-133

Inch Series Tapered Roller Bearings (Single Row) Index

	28000	 28150／ 28315	 B-165
	28000	 28158／ 28300	 B-165
	28500	 28579／ 28521	 B-171
	28500	 28580／ 28521	 B-171
	28500	 28584／ 28521	 B-173
	28600	 28678／ 28622	 B-171
	28600	 28680／ 28622	 B-175
	28600	 28682／ 28622	 B-175
	28900	 28985／ 28921	 B-177
	28900	 28990／ 28920	 B-177
	28900	 28995／ 28920	 B-177
	29500	 29580／ 29520	 B-175
	29500	 29585／ 29520	 B-177
	29500	 29585／ 29521	 B-177
	29500	 29586／ 29520	 B-179
	29500	 29590／ 29520	 B-179
	29600	 29675／ 29620	 B-179
	29600	 29675／ 29630	 B-181
	29600	 29685／ 29620	 B-181
	29600	 29688／ 29620	 B-163
	LM29700	 LM29748／ LM29710	 B-163
	31500	 31593／ 31520	 B-163
	31500	 31594／ 31520	 B-163
	31500	 31597／ 31520	 B-163
	33000	 33225／ 33462	 B-175
	33000	 33275／ 33462	 B-179
	33000	 33281／ 33462	 B-181
	33000	 33287／ 33462	 B-181
	33800	 33885／ 33821	 B-167
	33800	 33889／ 33821	 B-171
	33800	 33890／ 33821	 B-173
	33800	 33895／ 33822	 B-173
	34000	 34274／ 34478	 B-179
	34000	 34300／ 34478	 B-181
	34000	 34301／ 34478	 B-181
	34000	 34306／ 34478	 B-183
	36600	 36690／ 36620	 B-191
	36900	 36990／ 36920	 B-191
	37000	 37425／ 37625	 B-187
	37000	 37431／ 37625	 B-187
	39500	 39575／ 39520	 B-173
	39500	 39580／ 39520	 B-175
	39500	 39581／ 39520	 B-175
	39500	 39585／ 39520	 B-177
	39500	 39590／ 39520	 B-179
	41000	 41125／ 41286	 B-159
	42000	 42346／ 42584	 B-185
	42000	 42350／ 42584	 B-185
	42000	 42368／ 42584	 B-185
	42000	 42375／ 42584	 B-187
	42000	 42381／ 42584	 B-187
	42600	 42687／ 42620	 B-181
	42600	 42690／ 42620	 B-183
	43000	 43131／ 43312	 B-161

	44000	 44143／ 44348	 B-163
	44000	 44150／ 44348	 B-165
	44000	 44158／ 44348	 B-165
	L44600	 L44640／ L44610	 B-157
	L44600	 L44643／ L44610	 B-157
	L44600	 L44649／ L44610	 B-157
	45200	 45280／ 45220	 B-169
	45200	 45282／ 45220	 B-171
	45200	 45284／ 45220	 B-173
	45200	 45287／ 45220	 B-173
	45200	 45289／ 45220	 B-175
	L45400	 L45449／ L45410	 B-159
	46000	 46162／ 46368	 B-167
	46000	 46175／ 46368	 B-167
	46700	 46780／ 46720	 B-191
	46700	 46790／ 46720	 B-191
	47400	 47487／ 47420	 B-179
	47400	 47490／ 47420	 B-181
	47600	 47678／ 47620	 B-181
	47600	 47681／ 47620	 B-183
	47600	 47686／ 47620	 B-183
	47800	 47890／ 47820	 B-185
	47800	 47896／ 47820	 B-187
	48200	 48286／ 48220	 B-189
	48200	 48290／ 48220	 B-189
	48300	 48385／ 48320	 B-191
	48300	 48393／ 48320	 B-191
	LM48500	 LM48548／ LM48510	 B-161
	LM48500	 LM48548A／ LM48510	 B-161
	48600	 48684／ 48620	 B-191
	48600	 48685／ 48620	 B-191
	49500	 49585／ 49520	 B-173
	52000	 52375／ 52618	 B-187
	52000	 52387／ 52618	 B-187
	52000	 52393／ 52618	 B-187
	52000	 52400／ 52618	 B-187
	53000	 53162／ 53375	 B-167
	53000	 53177／ 53375	 B-167
	55000C	 55175C／ 55437	 B-169
	55000C	 55176C／ 55437	 B-169
	55000C	 55187C／ 55437	 B-171
	55000C	 55200C／ 55443	 B-173
	56000	 56425／ 56650	 B-187
	59000	 59200／ 59412	 B-173
	64000	 64433／ 64700	 B-189
	64000	 64450／ 64700	 B-189
	65000	 65237／ 65500	 B-177
	65300	 65390／ 65320	 B-171
	66000	 66200／ 66462	 B-173
	66000	 66225／ 66462	 B-175
	66500	 66584／ 66520	 B-173
	66500	 66589／ 66520	 B-175
	LM67000	 LM67048／ LM67010	 B-159
	67300	 67388／ 67322	 B-189

	67300	 67389／ 67322	 B-189
	67300	 67390／ 67322	 B-191
	67300	 67391／ 67322	 B-191
	67700	 67790／ 67720	 B-191
	68000	 68450／ 68712	 B-189
	68000	 68462／ 68712	 B-191
	L68100	 L68149／ L68111	 B-163
	L69300	 JL69349／ JL69310	 B-163
	71000	 71453／ 71750	 B-189
	72000	 72188／ 72487	 B-171
	72000C	 72200C／ 72487	 B-173
	72000C	 72212C／ 72487	 B-173
	72000C	 72218C／ 72487	 B-175
	72000C	 72225C／ 72487	 B-175
	LM72800	 LM72849／ LM72810	 B-157
	74000	 74500／ 74850	 B-189
	74000	 74525／ 74850	 B-191
	74000	 74550／ 74850	 B-191
	78000	 78225／ 78551	 B-175
	78000	 78250／ 78551	 B-177
	78000C	 78214C／ 78551	 B-173
	LM78300	 LM78349／ LM78310C	 B-163
	LM78300	 LM78349A／ LM78310A	 B-163
	M84500	 M84548／M84510	 B-157
	M86600	 M86643／M86610	 B-157
	M86600	 M86647／M86610	 B-159
	M86600	 M86649／M86610	 B-159
	M88000	 M88048／M88010	 B-161
	HM88500	 JHM88540／ JHM88513	 B-159
	HM88500	 HM88542／ HM88510	 B-161
	HM88500	 HM88542／ HM88512	 B-161
	HM88500	 HM88547／ HM88510	 B-161
	HM88600	 HM88648／ HM88610	 B-163
	HM88600	 HM88648／ HM88611AS	 B-163
	HM88600	 HM88649／ HM88610	 B-161
	HM89200	 HM89249／ HM89210	 B-163
	HM89400	 HM89440／ HM89410	 B-161
	HM89400	 HM89443／ HM89410	 B-161
	HM89400	 HM89444／ HM89410	 B-161
	HM89400	 HM89446／ HM89410	 B-163
	HM89400	 HM89448／ HM89410	 B-163
	HM89400	 HM89449／ HM89411	 B-163
	90000	 J90354／ J90748	 B-185
	90000	 90381／ 90744	 B-187
	95000	 95475／ 95925	 B-189
	95000	 95500／ 95905	 B-189
	95000	 95525／ 95925	 B-191
	97000	 97500／ 97900	 B-189
	99000	 99550／ 99100	 B-191
	99000	 99575／ 99100	 B-191
	LM102900	 LM102949／ LM102910	 B-169
	LM104900	 JLM104948／ JLM104910	 B-171
	LM104900	 LM104947A／ LM104911	 B-171
	LM104900	 LM104949／ LM104911	 B-171

Inch Series Tapered Roller Bearings (Single Row) Index

	M205100	 JM205149／ JM205110	 B-171
	M207000	 JM207049／ JM207010	 B-175
	H211700	 JH211749／ JH211710	 B-179
	HM212000	 HM212044／ HM212011	 B-177
	HM212000	 HM212046／ HM212011	 B-177
	HM212000	 HM212049／ HM21210	 B-179
	L217800	 L217849／ L217810	 B-185
	LL217800	 LL217849／ LL217810	 B-185
	HM218200	 HM218248／ HM218210	 B-185
	HH221400	 HH221430／ HH221410	 B-183
	HH221400	 HH221431／ HH221410	 B-183
	HH221400	 HH221440／ HH221410	 B-187
	HH221400	 HH221449／ HH221410	 B-187
	HH221400	 HH221449A／ HH221410	 B-187
	HH224300	 HH224334／ HH224310	 B-187
	HH224300	 HH224335／ HH224310	 B-187
	HH224300	 HH224346／ HH224310	 B-189
	HH228300	 HH228349／ HH228310	 B-189
	M231600	 M231648／M231610	 B-191
	LM300800	 LM300849／ LM300811	 B-165
	H307700	 JH307749／ JH307710	 B-175
	HM318400	 JHM318448／ JHM318410	 B-185
	L319200	 L319249／ L319210	 B-187
	L327200	 L327249／ L327210	 B-189
	H414200	 H414242／ H414210	 B-179
	H414200	 H414245／ H414210	 B-179
	H414200	 H414249／ H414210	 B-181
	H415600	 JH415647／ JH415610	 B-181
	L432300	 L432349／ L432310	 B-191
	LM501300	 LM501349／ LM501310	 B-165
	LM501300	 LM501349／ LM501314	 B-165
	LM503300	 LM503349A／ LM503310	 B-169
	HH506300	 HH506348／ HH506310	 B-171
	HH506300	 HH506349／ HH506310	 B-171
	LM506800	 JLM506849／ JLM506810	 B-173
	LM508700	 JLM508748／ JLM508710	 B-175
	M511900	 JM511946／ JM511910	 B-177
	M515600	 JM515649／ JM515610	 B-183
	HM516400	 HM516442／ HM516410	 B-181
	HM516400	 HM516448／ HM516410	 B-183
	HM516800	 JHM516849／ JHM516810	 B-185
	LM522500	 LM522546／ LM522510	 B-187
	LM522500	 LM522548／ LM522510	 B-189
	HM522600	 JHM522649／ JHM522610	 B-189
	HM534100	 JHM534149／ JHM534110	 B-191
	LM603000	 LM603049／ LM603011	 B-169
	L610500	 L610549／ L610510	 B-177
	M612900	 JM612949／ JM612910	 B-179
	HM617000	 HM617049／ HM617010	 B-185
	L630300	 L630349／ L630310	 B-191
	LL639200	 LL639249／ L639210	 B-191
	LM704600	 JLM704649／ JLM704610	 B-171
	LM710900	 JLM710949／ JLM710910	 B-177
	LM714100	 JLM714149／ JLM714110	 B-181

	M714200	 JM714249／ JM714210	 B-181
	H715300	 H715334／ H715311	 B-177
	H715300	 H715343／ H715311	 B-179
	H715300	 H715345／ H715311	 B-181
	H715300	 H715348／ H715311	 B-183
	M716600	 JM716648／ JM716610	 B-185
	M718100	 JM718149／ JM718110	 B-185
	M719100	 JM719149／ JM719113	 B-185
	M720200	 JM720249／ JM720210	 B-187
	L724300	 JL724348／ JL724314	 B-189
	M736100	 JM736149／ JM736110	 B-191
	M738200	 JM738249／ JM738210	 B-191
	HM801300	 HM801346／ HM801310	 B-165
	HM801300	 HM801349／ HM801310	 B-165
	M802000	 M802048／M802011	 B-167
	HM803100	 HM803145／ HM803110	 B-167
	HM803100	 HM803149／ HM803110	 B-167
	M804000	 M804048／M804010	 B-169
	HM804800	 HM804840／ HM804810	 B-167
	HM804800	 HM804842／ HM804810	 B-167	
	HM804800	 M804846／M804810	 B-169
	HM804800	 M804848／M804810	 B-171
	HM804800	 M804849／M804810	 B-171
	LM806600	 LM806649／ LM806610	 B-173
	HM807000	 HM807040／ HM807010	 B-169
	HM807000	 HM807044／ HM807010	 B-171
	HM807000	 HM807046／ HM807010	 B-173
	HM807000	 HM807048／ HM807010	 B-173
	HM807000	 HM807049／ HM807010	 B-173
	HM807000	 JHM807045／ JHM807012	 B-171
	L812100	 L812148／ L812111	 B-179
	LM813000	 JLM813049／ JLM813010	 B-179
	HM813800	 HM813840／ HM813810	 B-175
	HM813800	 HM813841／ HM813810	 B-177
	HM813800	 HM813842／ HM813810	 B-177
	HM813800	 HM813844／ HM813810	 B-179
	L814700	 L814749／ L814710	 B-181
	LM814800	 LM814849／ LM814810	 B-183
	M822000	 JM822049／ JM822010	 B-189
	HM903200	 HM903245／ HM903210	 B-167
	HM903200	 HM903249／ HM903210	 B-167
	M903300	 M903345／M903310	 B-167
	HM907600	 HM907643／ HM907614	 B-173
	HM911200	 HM911242／ HM911210	 B-173
	HM911200	 HM911245／ HM911210	 B-177
	HM911200	 HM911244／ JHM911211	 B-177
	H913800	 H913840／ H913810	 B-175
	H913800	 H913842／ H913810	 B-177
	H913800	 JH913848／ JH913811	 B-181
	H917800	 H917840／ H917810	 B-183
	H924000	 H924045／ H924010	 B-189
	HM926700	 HM926740／ HM926710	 B-189
	HM926700	 HM926747／ HM926710	 B-189
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B-134 B-135

 d  15〜 30mm

15

17

20

22

25

28

30

	2FB	 20.5	 22	 36.5	 34.5	 38	 2	 3	 1	 1	 9.5	 0.29	 2.11	 1.16	 0.096

	2DB	 22.5	 23	 34.5	 32.5	 37.5	 2	 2	 1	 1	 9.5	 0.35	 1.74	 0.96	 0.08
	2DD	 22.5	 22.5	 34.5	 32	 37.5	 2	 3	 1	 1	 11.5	 0.31	 1.92	 1.06	 0.102
		  22.5	 22	 34.5	 31	 37.5	 2	 3	 1	 1	 11	 0.35	 1.74	 0.96	 0.105
	2FB	 22.5	 24.5	 41.5	 38.5	 42.5	 3	 3.5	 1	 1	 10.5	 0.29	 2.11	 1.16	 0.132

	3CC	 24.5	 25	 37.5	 33.5	 39.5	 3	 3	 0.6	 0.6	 10.5	 0.37	 1.6	 0.88	 0.097
	2DB	 25.5	 27	 41.5	 38.5	 44	 2	 3	 1	 1	 11.5	 0.35	 1.74	 0.96	 0.124
	2DD	 25.5	 26	 41.5	 37	 43	 2	 4	 1	 1	 12.5	 0.33	 1.81	 1.00	 0.161
	2FB	 28.5	 28	 43.5	 42.5	 47.5	 3	 3	 1.5	 1.5	 10.5	 0.30	 2.00	 1.10	 0.172
		  28.5	 27.5	 43.5	 39.5	 48	 3	 4	 1.5	 1.5	 13.5	 0.55	 1.10	 0.60	 0.17
	2FD	 28.5	 27	 43.5	 41	 47.5	 3	 4	 1.5	 1.5	 14	 0.30	 2.00	 1.10	 0.242

	3CC	 26.5	 27	 39.5	 35.5	 41.5	 3	 3.5	 0.6	 0.6	 11	 0.40	 1.51	 0.83	 0.105

	4CC	 29.5	 29.5	 42.5	 38.5	 44.5	 3	 3.5	 0.6	 0.6	 12	 0.43	 1.39	 0.77	 0.113
	2CE	 29.5	 30	 42.5	 39	 44.5	 3	 3	 0.6	 0.6	 11	 0.29	 2.07	 1.14	 0.13
	3CC	 30.5	 31	 46.5	 42	 48.5	 2	 3	 1	 1	 12.5	 0.37	 1.60	 0.88	 0.155
	2CD	 30.5	 31	 46.5	 42.5	 49.5	 2	 4	 1	 1	 14	 0.36	 1.67	 0.92	 0.187
		  30.5	 30.5	 46.5	 41.5	 49	 2	 4	 1	 1	 13.5	 0.37	 1.60	 0.88	 0.185
	5CD	 30.5	 30	 46.5	 38.5	 50	 2	 4	 1	 1	 16	 0.58	 1.03	 0.57	 0.192
		  30.5	 30.5	 46.5	 39.5	 49.5	 2	 4	 1	 1	 16	 0.55	 1.10	 0.60	 0.189
	2DE	 30.5	 30.5	 46.5	 41	 49.5	 4	 4	 1	 1	 14	 0.35	 1.71	 0.94	 0.219
	2FB	 33.5	 34	 53.5	 52	 57.5	 3	 3	 1.5	 1.5	 13	 0.30	 2.00	 1.10	 0.268
		  33.5	 34	 53.5	 48	 58	 3	 4	 1.5	 1.5	 16	 0.55	 1.10	 0.60	 0.264
	7FB	 33.5	 33.5	 53.5	 45	 59	 3	 5	 1.5	 1.5	 20	 0.83	 0.73	 0.40	 0.266
	2FD	 33.5	 33	 53.5	 50	 57.5	 3	 5	 1.5	 1.5	 16	 0.30	 2.00	 1.10	 0.377

	4CC	 33.5	 33	 46.5	 43	 49.5	 3	 4	 1	 1	 12.5	 0.43	 1.39	 0.77	 0.146
	2DE	 33.5	 33.5	 52.5	 47	 55	 5	 5	 1	 1	 15.5	 0.34	 1.77	 0.97	 0.293

	4CC	 35.5	 35.5	 49.5	 45.5	 52.5	 3	 4	 1	 1	 13.5	 0.43	 1.39	 0.77	 0.172
	2CE	 35.5	 35.5	 49.5	 46.5	 52	 3	 4	 1	 1	 13	 0.29	 2.06	 1.13	 0.201
	3DB	 35.5	 37.5	 56.5	 51	 58	 2	 3	 1	 1	 13.5	 0.37	 1.60	 0.88	 0.236
	3DC	 35.5	 36.5	 56.5	 50	 58	 2.5	 4	 1	 1	 15.5	 0.37	 1.60	 0.88	 0.299
	5DC	 35.5	 36	 56.5	 48	 59.5	 2	 5	 1	 1	 18.5	 0.56	 1.07	 0.59	 0.297
	2DE	 35.5	 36	 56.5	 50.5	 59	 5	 5.5	 1	 1	 16	 0.34	 1.76	 0.97	 0.348
	2FB	 38.5	 40	 63.5	 60	 65.5	 3	 4.5	 1.5	 1.5	 15	 0.31	 1.90	 1.05	 0.404

	 42	 14.25	 13	 11	 1	 1	 25.8	 20.8	 —	 9 900	 13 000		  4T-30302

	 40	 13.25	 12	 11	 1	 1	 22.7	 20.3	 —	 9 900	 13 000		  4T-30203
	 40	 17.25	 16	 14	 1	 1	 30.5	 28.3	 —	 9 900	 13 000		  4T-32203
	 40	 17.25	 16	 14	 1	 1	 29.1	 28.2	 —	 9 900	 13 000	 � 4T-32203R
	 47	 15.25	 14	 12	 1	 1	 32.0	 26.3	 —	 9 000	 12 000		  4T-30303

	 42	 15	 15	 12	 0.6	 0.6	 27.6	 27.9	 —	 9 500	 13 000		  4T-32004X
	 47	 15.25	 14	 12	 1	 1	 31.0	 28.7	 —	 8 800	 12 000		  4T-30204
	 47	 19.25	 18	 15	 1	 1	 40.5	 39.5	 —	 8 800	 12 000		  4T-32204
	 52	 16.25	 16	 13	 1.5	 1.5	 39.0	 34.0	 —	 8 000	 11 000		  4T-30304A
	 52	 16.25	 16	 12	 1.5	 1.5	 34.5	 31.0	 —	 7 600	 10 000		  4T-30304CA
	 52	 22.25	 21	 18	 1.5	 1.5	 51.5	 48.5	 —	 8 000	 11 000		  4T-32304

	 44	 15	 15	 11.5	 0.6	 0.6	 30.0	 31.5	 —	 8 900	 12 000		  4T-320/22X

	 47	 15	 15	 11.5	 0.6	 0.6	 31.0	 33.5	 —	 7 900	 11 000		  4T-32005X
	 47	 17	 17	 14	 0.6	 0.6	 36.0	 40.5	 —	 8 000	 11 000		  4T-33005
	 52	 16.25	 15	 13	 1	 1	 35.0	 34.0	 —	 7 300	 9 800		  4T-30205
	 52	 19.25	 18	 16	 1	 1	 46.5	 47.0	 —	 7 300	 9 800		  4T-32205
	 52	 19.25	 18	 15	 1	 1	 42.0	 43.0	 —	 7 300	 9 800	 ○ 4T-32205R
	 52	 19.25	 18	 15	 1	 1	 42.5	 46.5	 —	 7 100	 9 400		  4T-32205C
	 52	 19.25	 18	 15	 1	 1	 38.0	 42.0	 —	 7 100	 9 400	 ○ 4T-32205CR
	 52	 22	 22	 18	 1	 1	 52.5	 57.5	 —	 7 300	 9 800		  4T-33205
	 62	 18.25	 17	 15	 1.5	 1.5	 54.0	 47.5	 —	 6 700	 8 900		  4T-30305
	 62	 18.25	 17	 14	 1.5	 1.5	 46.0	 41.5	 —	 6 400	 8 500		  4T-30305C
	 62	 18.25	 17	 13	 1.5	 1.5	 45.0	 43.5	 —	 5 900	 7 800		  4T-30305D
	 62	 25.25	 24	 20	 1.5	 1.5	 68.0	 64.5	 —	 6 700	 8 900		  4T-32305

	 52	 16	 16	 12	 1	 1	 37.0	 40.5	 —	 7 300	 9 700		  4T-320/28X
	 58	 24	 24	 19	 1	 1	 64.5	 69.5	 —	 6 700	 8 900		  4T-332/28

	 55	 17	 17	 13	 1	 1	 41.5	 46.0	 —	 6 900	 9 200		  4T-32006X
	 55	 20	 20	 16	 1	 1	 47.0	 54.0	 —	 6 900	 9 200		  4T-33006
	 62	 17.25	 16	 14	 1	 1	 48.5	 48.0	 —	 6 300	 8 400		  4T-30206
	 62	 21.25	 20	 17	 1	 1	 60.5	 64.0	 —	 6 300	 8 400		  4T-32206
	 62	 21.25	 20	 17	 1	 1	 55.5	 60.0	 —	 6 100	 8 100		  4T-32206C
	 62	 25	 25	 19.5	 1	 1	 72.0	 77.0	 —	 6 300	 8 400		  4T-33206
	 72	 20.75	 19	 16	 1.5	 1.5	 66.5	 61.0	 —	 5 700	 7 600		  4T-30306

●Tapered Roller Bearings ●Tapered Roller Bearings

Metric series

Boundary dimensions Basic load rating Fatigue Allowable Bearing number 2)

load speed
mm dynamic static limit min-1

kN kN Grease Oil
d D T B C rs min1) rls min1) Cr C0r Cu lubrication lubrication

ISO Installation-related dimensions Load Constant Axial load Mass
Dimension center  factors

series mm mm kg
da db Da Db Sa Sb ras r1as

Min. Max. Max. Min. Min. Min. Min. Max. Max. a e Y2 Y0 (approx.)

r1

r

1 0 0.4 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

Sa

r1a

Sb

ra

1) �Smallest allowable dimension for chamfer dimension r or r1.
2) Bearings with a 〇 mark do not incorporate the subunit dimensions.



B-136 B-137

 d  30〜 45mm

30

32

35

40

45

		  38.5	 39.5	 63.5	 58	 67	 3	 5.5	 1.5	 1.5	 17.5	 0.47	 1.27	 0.70	 0.399
	7FB	 38.5	 39.5	 63.5	 53.5	 68	 3	 6.5	 1.5	 1.5	 23.5	 0.83	 0.73	 0.40	 0.394
	2FD	 38.5	 39	 63.5	 57.5	 66.5	 3	 5.5	 1.5	 1.5	 18.5	 0.31	 1.90	 1.05	 0.577
	5FD	 38.5	 38	 63.5	 52	 69	 2	 5.5	 1.5	 1.5	 23	 0.55	 1.10	 0.60	 0.591
		  38.5	 38	 63.5	 49.5	 67.5	 2	 5.5	 1.5	 1.5	 23	 0.61	 0.99	 0.54	 0.594

	4CC	 37.5	 37.5	 52.5	 47.5	 55.5	 3	 4	 1	 1	 14.5	 0.45	 1.32	 0.73	 0.188
	2DE	 37.5	 38	 59.5	 53	 62	 5	 5.5	 1	 1	 17	 0.35	 1.73	 0.95	 0.394
	5FD	 40.5	 40	 66.5	 55	 71.5	 3	 6.5	 1.5	 1.5	 23	 0.55	 1.10	 0.60	 0.652

	2BD	 39.5	 40	 50.5	 48	 52.5	 2.5	 2.5	 0.6	 0.6	 10.5	 0.29	 2.06	 1.13	 0.121
	4CC	 40.5	 40.5	 56.5	 51.5	 59.5	 4	 4	 1	 1	 15.5	 0.45	 1.32	 0.73	 0.223
	2CE	 40.5	 40.5	 56.5	 52	 59	 3	 4	 1	 1	 14	 0.31	 1.97	 1.08	 0.263
	3DB	 43.5	 43.5	 63.5	 60.5	 67.5	 3	 3	 1.5	 1.5	 15	 0.37	 1.60	 0.88	 0.341
	3DC	 43.5	 42.5	 63.5	 58.5	 67.5	 3	 5	 1.5	 1.5	 17.5	 0.37	 1.60	 0.88	 0.455
	5DC	 43.5	 41.5	 63.5	 54.5	 68.5	 3	 6	 1.5	 1.5	 21.5	 0.58	 1.03	 0.57	 0.461
		  43.5	 42.5	 63.5	 55.5	 68	 3	 6	 1.5	 1.5	 20.5	 0.55	 1.10	 0.60	 0.462
	2DE	 43.5	 42	 63.5	 58	 68.5	 5	 6	 1.5	 1.5	 18.5	 0.35	 1.70	 0.93	 0.539
	2FB	 45	 45.5	 71.5	 67.5	 75	 3	 4.5	 2	 1.5	 17	 0.31	 1.90	 1.05	 0.535
		  45	 44	 71.5	 63.5	 75.5	 3	 5.5	 2	 1.5	 20.5	 0.55	 1.10	 0.60	 0.517
	7FB	 45	 44.5	 71.5	 60.5	 77	 3	 7.5	 2	 1.5	 26	 0.83	 0.73	 0.40	 0.527
	2FE	 45	 43.5	 71.5	 65	 75	 3	 7.5	 2	 1.5	 20.5	 0.31	 1.90	 1.05	 0.782
	5FE	 45	 43.5	 71.5	 59	 76	 3	 7.5	 2	 1.5	 25	 0.55	 1.10	 0.60	 0.804

	2BC	 44.5	 45.5	 57.5	 54	 58.5	 3	 3	 0.6	 0.6	 11.5	 0.29	 2.07	 1.14	 0.161
	3CD	 45.5	 45.5	 62.5	 58	 65	 4	 4.5	 1	 1	 15	 0.38	 1.58	 0.87	 0.272
	2BE	 45.5	 46	 62.5	 58.5	 65	 2.5	 4	 1	 1	 15	 0.28	 2.12	 1.17	 0.32
	2CE	 48.5	 47	 66.5	 62.5	 71.5	 4	 5.5	 1.5	 1.5	 18	 0.36	 1.69	 0.93	 0.498
	3DB	 48.5	 48.5	 71.5	 67.5	 74.5	 3	 3.5	 1.5	 1.5	 16.5	 0.37	 1.60	 0.88	 0.431
	3DC	 48.5	 48.5	 71.5	 66.5	 75	 3	 5.5	 1.5	 1.5	 19	 0.37	 1.60	 0.88	 0.547
	2DE	 48.5	 47	 71.5	 64.5	 76.5	 5	 7	 1.5	 1.5	 21	 0.36	 1.68	 0.92	 0.738
	2EE	 52	 47.5	 75	 68	 81	 5	 5	 2	 2	 22.5	 0.34	 1.74	 0.96	 0.905
	2FB	 50	 52.5	 81.5	 74.5	 83.5	 3	 5	 2	 1.5	 19.5	 0.35	 1.74	 0.96	 0.765
		  50	 50	 81.5	 72	 85.5	 3.5	 6	 2	 1.5	 23	 0.55	 1.10	 0.60	 0.726
	7FB	 50	 51	 81.5	 68.5	 86	 3	 8	 2	 1.5	 29.5	 0.83	 0.73	 0.40	 0.727
	2FD	 50	 49.5	 81.5	 71	 83.5	 3	 8	 2	 1.5	 23	 0.35	 1.74	 0.96	 1.08
	5FD	 50	 49	 81.5	 65.5	 84.5	 3	 8	 2	 1.5	 27.5	 0.55	 1.10	 0.60	 1.1

	2BC	 49.5	 51	 63.5	 59.5	 64.5	 3	 3	 0.6	 0.6	 12	 0.32	 1.88	 1.04	 0.187

	 72	 20.75	 19	 15	 1.5	 1.5	 65.0	 58.5	 —	 5 500	 7 300		  4T-30306CA
	 72	 20.75	 19	 14	 1.5	 1.5	 53.5	 51.5	 —	 5 000	 6 700		  4T-30306D
	 72	 28.75	 27	 23	 1.5	 1.5	 89.5	 90.0	 —	 5 700	 7 600		  4T-32306
	 72	 28.75	 27	 23	 1.5	 1.5	 88.0	 94.0	 —	 5 500	 7 300		  4T-32306C
	 72	 28.75	 27	 23	 1.5	 1.5	 77.5	 88.5	 —	 5 500	 7 300	 ○ 4T-32306CR

	 58	 17	 17	 13	 1	 1	 41.0	 46.5	 —	 6 600	 8 700		  4T-320/32X
	 65	 26	 26	 20.5	 1	 1	 78.5	 85.0	 —	 6 000	 8 000		  4T-332/32
	 75	 29.75	 28	 23	 1.5	 1.5	 93.5	 102	 —	 5 200	 6 900		  4T-323/32C

	 55	 14	 14	 11.5	 0.6	 0.6	 30.5	 37.5	 4.60	 6 800	 9 000				   32907XU
	 62	 18	 18	 14	 1	 1	 46.0	 52.5	 —	 6 100	 8 100		  4T-32007X
	 62	 21	 21	 17	 1	 1	 56.0	 66.5	 —	 6 100	 8 100		  4T-33007
	 72	 18.25	 17	 15	 1.5	 1.5	 61.5	 61.5	 —	 5 500	 7 400		  4T-30207
	 72	 24.25	 23	 19	 1.5	 1.5	 80.5	 87.0	 —	 5 500	 7 400		  4T-32207
	 72	 24.25	 23	 19	 1.5	 1.5	 75.5	 85.5	 —	 5 300	 7 100		  4T-32207C
	 72	 24.25	 23	 18	 1.5	 1.5	 68.5	 78.5	 —	 5 300	 7 100	 ○ 4T-32207CR
	 72	 28	 28	 22	 1.5	 1.5	 97.0	 109	 —	 5 500	 7 400		  4T-33207
	 80	 22.75	 21	 18	 2	 1.5	 83.0	 77.0	 —	 5 000	 6 600		  4T-30307
	 80	 22.75	 21	 17	 2	 1.5	 73.5	 68.5	 —	 4 800	 6 400		  4T-30307C
	 80	 22.75	 21	 15	 2	 1.5	 70.5	 70.0	 —	 4 400	 5 800		  4T-30307D
	 80	 32.75	 31	 25	 2	 1.5	 112	 115	 —	 5 000	 6 600		  4T-32307
	 80	 32.75	 31	 25	 2	 1.5	 103	 117	 —	 4 800	 6 400		  4T-32307C

	 62	 15	 15	 12	 0.6	 0.6	 36.0	 48.0	 5.85	 5 900	 7 800				   32908XU
	 68	 19	 19	 14.5	 1	 1	 55.5	 65.5	 —	 5 300	 7 100		  4T-32008X
	 68	 22	 22	 18	 1	 1	 66.0	 82.5	 —	 5 300	 7 100		  4T-33008
	 75	 26	 26	 20.5	 1.5	 1.5	 88.0	 103	 —	 5 200	 6 900		  4T-33108
	 80	 19.75	 18	 16	 1.5	 1.5	 68.0	 67.0	 —	 4 900	 6 600		  4T-30208
	 80	 24.75	 23	 19	 1.5	 1.5	 88.0	 93.5	 —	 4 900	 6 600		  4T-32208
	 80	 32	 32	 25	 1.5	 1.5	 115	 132	 —	 4 900	 6 600		  4T-33208
	 85	 33	 32.5	 28	 2.5	 2	 131	 144	 —	 4 600	 6 200		  4T-T2EE040
	 90	 25.25	 23	 20	 2	 1.5	 101	 102	 —	 4 400	 5 900		  4T-30308
	 90	 25.25	 23	 19	 2	 1.5	 92.0	 87.0	 —	 4 200	 5 600		  4T-30308C
	 90	 25.25	 23	 17	 2	 1.5	 85.5	 85.5	 —	 3 900	 5 200		  4T-30308D
	 90	 35.25	 33	 27	 2	 1.5	 136	 150	 18.3	 4 400	 5 900				   32308U
	 90	 35.25	 33	 27	 2	 1.5	 122	 140	 —	 4 200	 5 600		  4T-32308C

	 68	 15	 15	 12	 0.6	 0.6	 37.5	 51.5	 6.3	 5 300	 7 000				   32909XU

●Tapered Roller Bearings ●Tapered Roller Bearings

Metric series

Boundary dimensions Basic load rating Fatigue Allowable Bearing number 2)

load speed
mm dynamic static limit min-1

kN kN Grease Oil
d D T B C rs min1) rls min1) Cr C0r Cu lubrication lubrication

ISO Installation-related dimensions Load Constant Axial load Mass
Dimension center  factors

series mm mm kg
da db Da Db Sa Sb ras r1as

Min. Max. Max. Min. Min. Min. Min. Max. Max. a e Y2 Y0 (approx.)

r1

r

1 0 0.4 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

Sa

r1a

Sb

ra

1) �Smallest allowable dimension for chamfer dimension r or r1.
2) Bearings with a 〇 mark do not incorporate the subunit dimensions.



B-138 B-139

 d  45〜 55mm

45

50

55

	3CC	 50.5	 51	 69.5	 64	 72.5	 4	 4.5	 1	 1	 16.5	 0.39	 1.53	 0.84	 0.341
	2CE	 50.5	 51.5	 69.5	 64	 71.5	 4	 5	 1	 1	 16	 0.29	 2.04	 1.12	 0.405
	3CE	 53.5	 51.5	 71.5	 67.5	 76.5	 4	 5.5	 1.5	 1.5	 19.5	 0.38	 1.57	 0.86	 0.544
	3DB	 53.5	 53.5	 76.5	 72	 80	 3	 4.5	 1.5	 1.5	 18	 0.40	 1.48	 0.81	 0.493
	3DC	 53.5	 53.5	 76.5	 71	 81	 3	 5.5	 1.5	 1.5	 20	 0.40	 1.48	 0.81	 0.604
	3DE	 53.5	 52	 76.5	 69	 82	 5	 7	 1.5	 1.5	 22	 0.39	 1.56	 0.86	 0.795
	7FC	 57	 53	 83	 69	 91	 3	 9	 2	 2	 33	 0.87	 0.69	 0.38	 0.907
	2FB	 55	 58.5	 91.5	 84	 93.5	 3	 5	 2	 1.5	 21	 0.35	 1.74	 0.96	 1.01
	7FB	 55	 56.5	 91.5	 76	 96.5	 3	 9	 2	 1.5	 32.5	 0.83	 0.73	 0.40	 0.966
	2FD	 55	 56.5	 91.5	 80.5	 93.5	 3	 8	 2	 1.5	 25.5	 0.35	 1.74	 0.96	 1.45
	5FD	 55	 55.5	 91.5	 73.5	 95	 4	 9	 2.5	 0.6	 30	 0.55	 1.10	 0.60	 1.47

	2BC	 54.5	 55	 67.5	 63.5	 69	 3	 3	 0.6	 0.6	 13.5	 0.34	 1.76	 0.97	 0.192
		  54.5	 56.5	 67.5	 63.5	 69.5	 3	 3	 0.6	 0.6	 14.5	 0.36	 1.67	 0.92	 0.193
	3CC	 55.5	 55.5	 74.5	 68.5	 77.5	 4	 4.5	 1	 1	 17.5	 0.42	 1.42	 0.78	 0.373
	2CE	 55.5	 56	 74.5	 69	 76.5	 4	 5	 1	 1	 17.5	 0.32	 1.90	 1.04	 0.44
	3CE	 58.5	 56.5	 76.5	 71	 81.5	 4	 6	 1.5	 1.5	 20.5	 0.41	 1.46	 0.80	 0.583
	3DB	 58.5	 58	 81.5	 76.5	 85.5	 3	 4.5	 1.5	 1.5	 19.5	 0.42	 1.43	 0.79	 0.56
	3DC	 58.5	 57.5	 81.5	 76	 86	 3	 5.5	 1.5	 1.5	 21	 0.42	 1.43	 0.79	 0.639
	3DE	 58.5	 56.5	 81.5	 73.5	 87	 5	 7.5	 1.5	 1.5	 23.5	 0.41	 1.45	 0.80	 0.862
	2ED	 62	 58	 88	 82	 94.5	 6	 6	 2	 2	 25.5	 0.34	 1.75	 0.96	 1.3
	7FC	 64	 59	 91	 82	 94.5	 4	 10	 2.5	 2.5	 36.5	 0.87	 0.69	 0.38	 1.22
	2FB	 62	 64.5	 100	 92.5	 103	 3	 6	 2	 2	 23	 0.35	 1.74	 0.96	 1.31
	7FB	 62	 61.5	 100	 83.5	 104.5	 3	 10	 2	 2	 35	 0.83	 0.73	 0.40	 1.25
	2FD	 62	 61.5	 100	 88	 102.5	 3	 9	 2	 2	 28.5	 0.35	 1.74	 0.96	 1.92
	5FD	 62	 61.5	 100	 80.5	 104	 3	 9	 2	 2.5	 33.5	 0.55	 1.1	 0.60	 1.97

	2BC	 60.5	 61	 74.5	 70.5	 76.5	 3	 3	 1	 1	 14.5	 0.31	 1.94	 1.07	 0.274
	3CC	 63.5	 63	 81.5	 77.5	 87	 4	 5.5	 1.5	 1.5	 20	 0.41	 1.48	 0.81	 0.56
	2CE	 63.5	 63	 81.5	 78	 86	 5	 6	 1.5	 1.5	 19.5	 0.31	 1.92	 1.06	 0.654
	3CE	 63.5	 62.5	 86.5	 80	 91	 5	 7	 1.5	 1.5	 22	 0.37	 1.60	 0.88	 0.858
	3DB	 65	 64	 91.5	 86	 95.5	 4	 4.5	 2	 1.5	 21	 0.40	 1.48	 0.81	 0.725
	3DC	 65	 63	 91.5	 85	 96	 4	 5.5	 2	 1.5	 22.5	 0.40	 1.48	 0.81	 0.873
	3DE	 65	 62.5	 91.5	 82	 96.5	 6	 8	 2	 1.5	 25.5	 0.40	 1.50	 0.83	 1.17
	7FC	 69	 65.5	 101	 83.5	 110	 4	 10.5	 2.5	 2.5	 43.5	 0.87	 0.69	 0.38	 1.57
	2FB	 67	 70.5	 110	 101	 112	 4	 6.5	 2	 2	 24.5	 0.35	 1.74	 0.96	 1.65
	7FB	 67	 67	 110	 91.5	 113.5	 4	 10.5	 2	 2	 38	 0.83	 0.73	 0.40	 1.58
	2FD	 67	 67.5	 110	 96.5	 111.5	 4	 10.5	 2	 2	 30.5	 0.35	 1.74	 0.96	 2.44
	5FD	 67	 67	 110	 88.5	 113.5	 4	 10	 2	 2.5	 36.5	 0.55	 1.10	 0.60	 2.47

	 75	 20	 20	 15.5	 1	 1	 64.0	 76.5	 —	 4 800	 6 400		  4T-32009X
	 75	 24	 24	 19	 1	 1	 73.5	 93.5	 —	 4 800	 6 400		  4T-33009
	 80	 26	 26	 20.5	 1.5	 1.5	 94.0	 115	 —	 4 700	 6 200		  4T-33109
	 85	 20.75	 19	 16	 1.5	 1.5	 75.0	 78.5	 —	 4 400	 5 900		  4T-30209
	 85	 24.75	 23	 19	 1.5	 1.5	 91.0	 100	 —	 4 400	 5 900		  4T-32209
	 85	 32	 32	 25	 1.5	 1.5	 119	 141	 —	 4 400	 5 900		  4T-33209
	 95	 29	 26.5	 20	 2.5	 2.5	 99.5	 108	 —	 4 100	 5 500		  4T-T7FC045
	 100	 27.25	 25	 22	 2	 1.5	 123	 126	 —	 4 000	 5 300		  4T-30309
	 100	 27.25	 25	 18	 2	 1.5	 106	 109	 —	 3 500	 4 600		  4T-30309D
	 100	 38.25	 36	 30	 2	 1.5	 170	 191	 23.3	 4 000	 5 300				   32309U
	 100	 38.25	 36	 30	 2.5	 0.6	 145	 175	 21.4	 3 800	 5 100				   32309CU

	 72	 15	 15	 12	 0.6	 0.6	 39.5	 57.0	 6.95	 4 700	 6 300				   32910XU
	 72	 15	 14	 12	 0.6	 0.6	 35.0	 50.5	 6.15	 4 700	 6 300			   ○32910
	 80	 20	 20	 15.5	 1	 1	 69.5	 88.0	 —	 4 400	 5 800		  4T-32010X
	 80	 24	 24	 19	 1	 1	 77.5	 103	 —	 4 400	 5 800		  4T-33010
	 85	 26	 26	 20	 1.5	 1.5	 96.0	 121	 —	 4 200	 5 600		  4T-33110
	 90	 21.75	 20	 17	 1.5	 1.5	 85.5	 93.0	 —	 4 000	 5 300		  4T-30210
	 90	 24.75	 23	 19	 1.5	 1.5	 97.0	 109	 —	 4 000	 5 300		  4T-32210
	 90	 32	 32	 24.5	 1.5	 1.5	 127	 158	 —	 4 000	 5 300		  4T-33210
	 100	 36	 35	 30	 2.5	 2.5	 167	 190	 —	 3 800	 5 100		  4T-T2ED050
	 105	 32	 29	 22	 3	 3	 119	 132	 —	 3 400	 4 500		  4T-T7FC050
	 110	 29.25	 27	 23	 2.5	 2	 147	 152	 —	 3 600	 4 800		  4T-30310
	 110	 29.25	 27	 19	 2.5	 2	 126	 130	 —	 3 200	 4 200		  4T-30310D
	 110	 42.25	 40	 33	 2.5	 2	 204	 232	 28.3	 3 600	 4 800				   32310U
	 110	 42.25	 40	 33	 2.5	 2.5	 178	 220	 —	 3 500	 4 600		  4T-32310C

	 80	 17	 17	 14	 1	 1	 49.5	 73.5	 8.95	 4 300	 5 700				   32911XU
	 90	 23	 23	 17.5	 1.5	 1.5	 89.0	 118	 —	 4 000	 5 400		  4T-32011X
	 90	 27	 27	 21	 1.5	 1.5	 102	 138	 —	 4 000	 5 400		  4T-33011
	 95	 30	 30	 23	 1.5	 1.5	 123	 155	 —	 3 900	 5 200		  4T-33111
	 100	 22.75	 21	 18	 2	 1.5	 103	 111	 —	 3 600	 4 900		  4T-30211
	 100	 26.75	 25	 21	 2	 1.5	 120	 134	 —	 3 600	 4 900		  4T-32211
	 100	 35	 35	 27	 2	 1.5	 153	 188	 —	 3 600	 4 900		  4T-33211
	 115	 34	 31	 23.5	 3	 3	 137	 156	 —	 3 300	 4 400		  4T-T7FC055
	 120	 31.5	 29	 25	 2.5	 2	 172	 179	 —	 3 300	 4 400		  4T-30311
	 120	 31.5	 29	 21	 2.5	 2	 146	 154	 —	 2 900	 3 800		  4T-30311D
	 120	 45.5	 43	 35	 2.5	 2	 238	 275	 33.5	 3 300	 4 400				   32311U
	 120	 45.5	 43	 35	 2.5	 2.5	 204	 252	 30.5	 3 100	 4 200				   32311CU

●Tapered Roller Bearings ●Tapered Roller Bearings

Metric series

Boundary dimensions Basic load rating Fatigue Allowable Bearing number 2)

load speed
mm dynamic static limit min-1

kN kN Grease Oil
d D T B C rs min1) rls min1) Cr C0r Cu lubrication lubrication

ISO Installation-related dimensions Load Constant Axial load Mass
Dimension center  factors

series mm mm kg
da db Da Db Sa Sb ras r1as

Min. Max. Max. Min. Min. Min. Min. Max. Max. a e Y2 Y0 (approx.)

r1

r

1 0 0.4 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

Sa

r1a

Sb

ra

1) �Smallest allowable dimension for chamfer dimension r or r1.
2) Bearings with a 〇 mark do not incorporate the subunit dimensions.



B-140 B-141

 d  60〜 75mm

60

65

70

75

	 85	 17	 17	 14	 1	 1	 56.5	 83.0	 10.1	 4 000	 5 300			   ○32912XA
	 95	 23	 23	 17.5	 1.5	 1.5	 91.0	 123	 —	 3 700	 4 900		  4T-32012X
	 95	 27	 27	 21	 1.5	 1.5	 104	 145	 —	 3 700	 4 900		  4T-33012
	 100	 30	 30	 23	 1.5	 1.5	 126	 164	 —	 3 600	 4 700		  4T-33112
	 110	 23.75	 22	 19	 2	 1.5	 116	 125	 —	 3 400	 4 500		  4T-30212
	 110	 29.75	 28	 24	 2	 1.5	 144	 164	 20.1	 3 400	 4 500				   32212U
	 110	 38	 38	 29	 2	 1.5	 179	 223	 27.1	 3 400	 4 500				   33212U
	 115	 40	 39	 33	 2.5	 2.5	 209	 249	 —	 3 200	 4 300		  4T-T2EE060
	 125	 37	 33.5	 26	 3	 3	 161	 186	 —	 2 800	 3 700		  4T-T7FC060
	 130	 33.5	 31	 26	 3	 2.5	 199	 210	 25.6	 3 000	 4 000				   30312U
	 130	 33.5	 31	 22	 3	 2.5	 167	 176	 —	 2 700	 3 600		  4T-30312D
	 130	 48.5	 46	 37	 3	 2.5	 271	 315	 38.5	 3 000	 4 000				   32312U
	 130	 48.5	 46	 37	 3	 2.5	 237	 296	 —	 2 900	 3 900		  4T-32312C

	 90	 17	 17	 14	 1	 1	 53.5	 85.0	 10.4	 3 700	 4 900				   32913XU
	 100	 23	 23	 17.5	 1.5	 1.5	 92.0	 128	 —	 3 400	 4 600		  4T-32013X
	 100	 27	 27	 21	 1.5	 1.5	 108	 156	 —	 3 400	 4 600		  4T-33013
	 110	 34	 34	 26.5	 1.5	 1.5	 160	 211	 —	 3 300	 4 400		  4T-33113
	 120	 24.75	 23	 20	 2	 1.5	 136	 148	 —	 3 100	 4 200		  4T-30213
	 120	 32.75	 31	 27	 2	 1.5	 176	 206	 25.1	 3 100	 4 200				   32213U
	 120	 41	 41	 32	 2	 1.5	 216	 265	 32.5	 3 100	 4 200				   33213U
	 140	 36	 33	 28	 3	 2.5	 225	 238	 28.7	 2 800	 3 700				   30313U
	 140	 36	 33	 23	 3	 2.5	 192	 204	 —	 2 500	 3 300		  4T-30313D
	 140	 51	 48	 39	 3	 2.5	 305	 350	 42.5	 2 800	 3 700				   32313U

	 100	 20	 20	 16	 1	 1	 76.0	 110	 13.4	 3 400	 4 600				   32914XU
	 110	 25	 25	 19	 1.5	 1.5	 116	 160	 —	 3 200	 4 200		  4T-32014X
	 110	 31	 31	 25.5	 1.5	 1.5	 140	 204	 —	 3 200	 4 200		  4T-33014
	 120	 37	 37	 29	 2.5	 0.6	 190	 251	 30.5	 3 100	 4 100				   33114U
	 125	 26.25	 24	 21	 2	 1.5	 146	 162	 —	 2 900	 3 900		  4T-30214
	 125	 33.25	 31	 27	 2	 1.5	 184	 220	 26.8	 2 900	 3 900				   32214U
	 125	 41	 41	 32	 2	 1.5	 223	 282	 34.5	 2 900	 3 900				   33214U
	 140	 39	 35.5	 27	 3	 3	 191	 231	 —	 2 400	 3 200		  4T-T7FC070
	 150	 38	 35	 30	 3	 2.5	 255	 272	 32.0	 2 600	 3 500				   30314U
	 150	 38	 35	 25	 3	 2.5	 214	 229	 —	 2 300	 3 000		  4T-30314D
	 150	 54	 51	 42	 3	 2.5	 345	 405	 48.0	 2 600	 3 500				   32314U
	 150	 54	 51	 42	 3	 2.5	 300	 380	 45.0	 2 500	 3 300				   32314CU

	 105	 20	 20	 16	 1	 1	 77.0	 114	 13.9	 3 200	 4 300				   32915XU

		  65.5	 66	 79.5	 76.5	 82.5	 3	 3	 1	 1	 15.5	 0.33	 1.80	 0.99	 0.281
	4CC	 68.5	 67.5	 86.5	 81.5	 91.5	 4	 5.5	 1.5	 1.5	 21	 0.43	 1.39	 0.77	 0.596
	2CE	 68.5	 67	 86.5	 82	 90	 5	 6	 1.5	 1.5	 20.5	 0.33	 1.83	 1.01	 0.693
	3CE	 68.5	 67	 91.5	 84.5	 96.5	 5	 7	 1.5	 1.5	 23.5	 0.40	 1.51	 0.83	 0.913
	3EB	 70	 69.5	 101.5	 94	 103.5	 4	 4.5	 2	 1.5	 22	 0.40	 1.48	 0.81	 0.929
	3EC	 70	 68.5	 101.5	 92	 105	 4	 5.5	 2	 1.5	 25	 0.40	 1.48	 0.81	 1.18
	3EE	 70	 68.5	 101.5	 90	 105.5	 6	 9	 2	 1.5	 27.5	 0.40	 1.48	 0.82	 1.53
	2EE	 72	 69.5	 103	 95	 109	 6	 7	 2	 2	 28.5	 0.33	 1.80	 0.99	 1.86
	7FC	 74	 71.5	 111	 92	 120	 4	 11	 2.5	 2.5	 42	 0.82	 0.73	 0.40	 2
	2FB	 74	 77	 118	 109.5	 121.5	 4	 7.5	 2.5	 2	 26.5	 0.35	 1.74	 0.96	 2.05
	7FB	 74	 73	 118	 99	 124	 4	 11.5	 2.5	 2	 40.5	 0.83	 0.73	 0.40	 1.95
	2FD	 74	 73.5	 118	 106	 121.5	 4	 11.5	 2.5	 2	 32	 0.35	 1.74	 0.96	 3.01
	5FD	 74	 73	 118	 96.5	 122	 5	 11	 2.5	 2	 39	 0.55	 1.10	 0.60	 3.07

	2BC	 70.5	 70.5	 84.5	 80	 86	 3	 3	 1	 1	 16.5	 0.35	 1.70	 0.93	 0.315
	4CC	 73.5	 72.5	 91.5	 86	 97	 4	 5.5	 1.5	 1.5	 22.5	 0.46	 1.31	 0.72	 0.631
	2CE	 73.5	 72	 91.5	 87	 95.5	 5	 6	 1.5	 1.5	 21.5	 0.35	 1.72	 0.95	 0.742
	3DE	 73.5	 73	 101.5	 92.5	 106.5	 6	 7.5	 1.5	 1.5	 26	 0.39	 1.55	 0.85	 1.27
	3EB	 75	 77	 111.5	 103	 114.5	 4	 4.5	 2	 1.5	 23.5	 0.40	 1.48	 0.81	 1.18
	3EC	 75	 75.5	 111.5	 101.5	 115.5	 4	 5.5	 2	 1.5	 27	 0.40	 1.48	 0.81	 1.57
	3EE	 75	 74	 111.5	 99	 115.5	 7	 9	 2	 1.5	 29.5	 0.39	 1.54	 0.85	 2
	2GB	 79	 83	 128	 119	 131.5	 4	 8	 2.5	 2	 28.5	 0.35	 1.74	 0.96	 2.54
	7GB	 79	 79	 128	 107.5	 133	 4	 13	 2.5	 2	 44	 0.83	 0.73	 0.40	 2.41
	2GD	 79	 79.5	 128	 115	 131.5	 4	 12	 2.5	 2	 34.5	 0.35	 1.74	 0.96	 3.63

	2BC	 75.5	 76.5	 94.5	 90	 96.5	 4	 4	 1	 1	 18	 0.32	 1.90	 1.05	 0.475
	4CC	 78.5	 78	 101.5	 94.5	 105.5	 5	 6	 1.5	 1.5	 24	 0.43	 1.38	 0.76	 0.863
	2CE	 78.5	 79	 101.5	 96.5	 105.5	 5	 5.5	 1.5	 1.5	 22.5	 0.28	 2.11	 1.16	 1.07
	3DE	 80	 79	 111.5	 101.5	 115.5	 6	 8	 2.5	 0.6	 28	 0.38	 1.58	 0.87	 1.68
	3EB	 80	 81	 116.5	 107.5	 119	 4	 5	 2	 1.5	 25.5	 0.42	 1.43	 0.79	 1.3
	3EC	 80	 79.5	 116.5	 105.5	 120.5	 4	 6	 2	 1.5	 28.5	 0.42	 1.43	 0.79	 1.68
	3EE	 80	 78.5	 116.5	 104	 121.5	 7	 9	 2	 1.5	 31	 0.41	 1.47	 0.81	 2.12
	7FC	 84	 81.5	 126	 104.5	 135	 5	 12	 2.5	 2.5	 47.5	 0.87	 0.69	 0.38	 2.62
	2GB	 84	 88.5	 138	 128	 141	 4	 8	 2.5	 2	 30	 0.35	 1.74	 0.96	 3.05
	7GB	 84	 84.5	 138	 115.5	 142.5	 4	 13	 2.5	 2	 47	 0.83	 0.73	 0.40	 2.92
	2GD	 84	 85	 138	 122.5	 141	 4	 12	 2.5	 2	 36.5	 0.35	 1.74	 0.96	 4.44
	5GD	 84	 85	 138	 112.5	 143	 5	 12	 2.5	 2	 44	 0.55	 1.10	 0.60	 4.53

	2BC	 80.5	 81	 99.5	 94	 101	 4	 4	 1	 1	 19	 0.33	 1.80	 0.99	 0.508

●Tapered Roller Bearings ●Tapered Roller Bearings

Metric series

Boundary dimensions Basic load rating Fatigue Allowable Bearing number 2)

load speed
mm dynamic static limit min-1

kN kN Grease Oil
d D T B C rs min1) rls min1) Cr C0r Cu lubrication lubrication

ISO Installation-related dimensions Load Constant Axial load Mass
Dimension center  factors

series mm mm kg
da db Da Db Sa Sb ras r1as

Min. Max. Max. Min. Min. Min. Min. Max. Max. a e Y2 Y0 (approx.)

r1

r

1 0 0.4 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

Sa

r1a

Sb

ra

1) �Smallest allowable dimension for chamfer dimension r or r1.
2) Bearings with a 〇 mark do not incorporate the subunit dimensions.



B-142 B-143

 d  75〜 90mm

75

80

85

90

	 115	 25	 25	 19	 1.5	 1.5	 118	 167	 20.3	 3 000	 4 000				   32015XU
	 115	 31	 31	 25.5	 1.5	 1.5	 123	 186	 22.7	 3 000	 4 000				   33015U
	 130	 27.25	 25	 22	 2	 1.5	 154	 175	 —	 2 700	 3 600		  4T-30215
	 130	 33.25	 31	 27	 2	 1.5	 186	 224	 27.1	 2 700	 3 600				   32215U
	 130	 41	 41	 31	 2	 1.5	 231	 298	 36.0	 2 700	 3 600				   33215U
	 160	 40	 37	 31	 3	 2.5	 283	 305	 35.0	 2 400	 3 200				   30315U
	 160	 40	 37	 26	 3	 2.5	 238	 256	 29.8	 2 100	 2 800				   30315DU
	 160	 58	 55	 45	 3	 2.5	 395	 470	 54.5	 2 400	 3 200				   32315U
	 160	 58	 55	 45	 3	 2.5	 365	 480	 56.0	 2 300	 3 100				   32315CU

	 110	 20	 20	 16	 1	 1	 79.5	 121	 14.8	 3 000	 4 000				   32916XU
	 125	 29	 29	 22	 1.5	 1.5	 154	 216	 26.1	 2 800	 3 700				   32016XU
	 125	 36	 36	 29.5	 1.5	 1.5	 192	 284	 34.5	 2 800	 3 700				   33016U
	 130	 37	 37	 29	 2.5	 0.6	 199	 276	 33.0	 2 700	 3 600				   33116U
	 140	 28.25	 26	 22	 2.5	 2	 177	 200	 23.7	 2 500	 3 400				   30216U
	 140	 35.25	 33	 28	 2.5	 2	 221	 265	 31.5	 2 500	 3 400				   32216U
	 140	 46	 46	 35	 2.5	 2	 278	 365	 43.5	 2 500	 3 400				   33216U
	 160	 45	 41	 31	 3	 2	 238	 297	 —	 2 400	 3 200		  4T-T7FC080
	 170	 42.5	 39	 33	 3	 2.5	 325	 350	 39.5	 2 300	 3 000				   30316U
	 170	 42.5	 39	 27	 3	 2.5	 262	 283	 32.5	 2 000	 2 700				   30316DU
	 170	 61.5	 58	 48	 3	 2.5	 440	 525	 60.0	 2 300	 3 000				   32316U
	 170	 61.5	 58	 48	 3	 2.5	 390	 505	 58.0	 2 200	 2 900				   32316CU

	 120	 23	 23	 18	 1.5	 1.5	 104	 157	 19.1	 2 800	 3 800				   32917XU
	 130	 29	 29	 22	 1.5	 1.5	 157	 224	 26.7	 2 600	 3 500				   32017XU
	 130	 36	 36	 29.5	 1.5	 1.5	 195	 296	 35.5	 2 600	 3 500				   33017U
	 140	 41	 41	 32	 2.5	 2.5	 234	 330	 39.0	 2 500	 3 400				   33117U
	 150	 30.5	 28	 24	 2.5	 2	 203	 232	 27.0	 2 400	 3 200				   30217U
	 150	 38.5	 36	 30	 2.5	 2	 249	 300	 35.0	 2 400	 3 200				   32217U
	 150	 49	 49	 37	 2.5	 2	 315	 420	 49.0	 2 400	 3 200				   33217U
	 180	 44.5	 41	 34	 4	 3	 335	 365	 40.5	 2 100	 2 900				   30317U
	 180	 44.5	 41	 28	 4	 3	 274	 293	 33.0	 1 900	 2 500				   30317DU
	 180	 63.5	 60	 49	 4	 3	 445	 525	 59.0	 2 100	 2 900				   32317U
	 180	 63.5	 60	 49	 4	 3	 435	 575	 64.5	 2 100	 2 700				   32317CU

	 125	 23	 23	 18	 1.5	 1.5	 108	 168	 20.0	 2 700	 3 600				   32918XU
	 140	 32	 32	 24	 2	 1.5	 187	 270	 31.5	 2 500	 3 300				   32018XU
	 140	 39	 39	 32.5	 2	 1.5	 238	 360	 42.0	 2 500	 3 300				   33018U
	 150	 45	 45	 35	 2.5	 2.5	 280	 400	 46.0	 2 400	 3 200				   33118U

	4CC	 83.5	 83	 106.5	 99.5	 111	 5	 6	 1.5	 1.5	 25.5	 0.46	 1.31	 0.72	 0.912
	2CE	 83.5	 85	 106.5	 101	 110.5	 6	 5.5	 1.5	 1.5	 23	 0.30	 2.01	 1.11	 1.11
	4DB	 85	 85.5	 121.5	 112.5	 124.5	 4	 5	 2	 1.5	 27	 0.44	 1.38	 0.76	 1.4
	4DC	 85	 84.5	 121.5	 111	 126	 4	 6	 2	 1.5	 30	 0.44	 1.38	 0.76	 1.74
	3EE	 85	 83	 121.5	 107.5	 125	 7	 10	 2	 1.5	 32	 0.43	 1.40	 0.77	 2.23
	2GB	 89	 95	 148	 137	 150.5	 4	 9	 2.5	 2	 32	 0.35	 1.74	 0.96	 3.61
	7GB	 89	 91	 148	 124	 152.5	 6	 14	 2.5	 2	 50	 0.83	 0.73	 0.40	 3.46
	2GD	 89	 91	 148	 131	 150.5	 4	 13	 2.5	 2	 39	 0.35	 1.74	 0.96	 5.4
	5GD	 89	 90	 148	 119.5	 152	 6	 15	 2.5	 2	 47	 0.55	 1.10	 0.60	 5.65

	2BC	 85.5	 86	 104.5	 99	 106.5	 4	 4	 1	 1	 20	 0.35	 1.71	 0.94	 0.54
	3CC	 88.5	 89	 116.5	 108.5	 120.5	 6	 7	 1.5	 1.5	 27	 0.42	 1.42	 0.78	 1.28
	2CE	 88.5	 88.5	 116.5	 108.5	 119.5	 6	 6.5	 1.5	 1.5	 25	 0.28	 2.16	 1.19	 1.61
	3DE	 90	 88.5	 121.5	 110.5	 126	 6	 15	 2.5	 2	 30.5	 0.42	 1.44	 0.79	 1.87
	3EB	 92	 91	 130	 121	 133	 4	 6	 2	 2	 27.5	 0.42	 1.43	 0.79	 1.71
	3EC	 92	 90	 130	 119.5	 134.5	 4	 7	 2	 2	 31	 0.42	 1.43	 0.79	 2.17
	3EE	 92	 89	 130	 116	 135.5	 7	 11	 2	 2	 35	 0.43	 1.41	 0.78	 2.94
	7FC	 94	 94	 146	 119	 153.5	 6	 15	 2	 2.5	 55	 0.87	 0.69	 0.38	 3.92
	2GB	 94	 101.5	 158	 145	 160	 4	 9.5	 2.5	 2	 34	 0.35	 1.74	 0.96	 4.41
	7GB	 94	 97	 158	 131	 160.5	 6	 15.5	 2.5	 2	 53.5	 0.83	 0.73	 0.40	 4.17
	2GD	 94	 97	 158	 138.5	 161.5	 4	 13.5	 2.5	 2	 41.5	 0.35	 1.74	 0.96	 6.48
	5GD	 94	 96	 158	 127.5	 162	 4	 13.5	 2.5	 2	 50.5	 0.55	 1.10	 0.60	 6.61

	2BC	 93.5	 92	 111.5	 107.5	 115.5	 4	 5	 1.5	 1.5	 21	 0.33	 1.83	 1.01	 0.773
	4CC	 93.5	 93.5	 121.5	 113	 126	 6	 7	 1.5	 1.5	 28.5	 0.44	 1.36	 0.75	 1.34
	2CE	 93.5	 94	 121.5	 114	 125.5	 6	 6.5	 1.5	 1.5	 26	 0.29	 2.06	 1.13	 1.69
	3DE	 97	 95	 130	 118	 135.5	 7	 9	 2	 2	 33	 0.41	 1.48	 0.81	 2.44
	3EB	 97	 96.5	 140	 128.5	 141.5	 5	 6.5	 2	 2	 30	 0.42	 1.43	 0.79	 2.13
	3EC	 97	 96	 140	 127	 143.5	 5	 8.5	 2	 2	 33.5	 0.42	 1.43	 0.79	 2.75
	3EE	 97	 95	 140	 124	 144.5	 7	 12	 2	 2	 37.5	 0.42	 1.43	 0.79	 3.61
	2GB	 103	 106.5	 166	 153.5	 168	 5	 10.5	 3	 2.5	 35.5	 0.35	 1.74	 0.96	 5.01
	7GB	 103	 102.5	 166	 140.5	 170	 6	 16.5	 3	 2.5	 56	 0.83	 0.73	 0.40	 4.74
	2GD	 103	 103.5	 166	 147	 169	 5	 14.5	 3	 2.5	 43	 0.35	 1.74	 0.96	 7.22
	5GD	 103	 102	 166	 135.5	 170	 7	 13	 2	 2.5	 53	 0.55	 1.10	 0.60	 7.71

	2BC	 98.5	 97	 116.5	 112.5	 120.5	 4	 5	 1.5	 1.5	 22	 0.34	 1.75	 0.96	 0.815
	3CC	 100	 100	 131.5	 121	 134.5	 6	 8	 2	 1.5	 30	 0.42	 1.42	 0.78	 1.78
	2CE	 100	 100.5	 131.5	 123.5	 135	 7	 6.5	 2	 1.5	 28	 0.27	 2.23	 1.23	 2.22
	3DE	 102	 101	 140	 127.5	 145.5	 7	 10	 2	 2	 35.5	 0.40	 1.51	 0.83	 3.1

●Tapered Roller Bearings ●Tapered Roller Bearings

Metric series

ISO Installation-related dimensions Load Constant Axial load Mass
Dimension center  factors

series mm mm kg
da db Da Db Sa Sb ras r1as

Min. Max. Max. Min. Min. Min. Min. Max. Max. a e Y2 Y0 (approx.)

r1

r

1 0 0.4 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

Sa

r1a

Sb

ra

Boundary dimensions Basic load rating Fatigue Allowable Bearing number
load speed

mm dynamic static limit min-1

kN kN Grease Oil
d D T B C rs min1) rls min1) Cr C0r Cu lubricationlubrication

1) �Smallest allowable dimension for chamfer dimension r or r1. 



B-144 B-145

 d  90〜 110mm

95

100

105

110

	3FB	 102	 103	 150	 137	 151	 5	 6.5	 2	 2	 32	 0.42	 1.43	 0.79	 2.66
	3FC	 102	 101.5	 150	 134.5	 153.5	 5	 8.5	 2	 2	 36	 0.42	 1.43	 0.79	 3.49
	3FE	 102	 101.5	 150	 131.5	 154.5	 9	 13	 2	 2.5	 41	 0.42	 1.43	 0.78	 4.62
	2GB	 108	 112.5	 176	 162	 177.5	 5	 10.5	 3	 2.5	 37.5	 0.35	 1.74	 0.96	 5.83
	7GB	 108	 108.5	 176	 148.5	 180.5	 6	 16.5	 3	 2.5	 59	 0.83	 0.73	 0.40	 5.58
	2GD	 108	 108.5	 176	 154.5	 179	 5	 14.5	 3	 2.5	 45.5	 0.35	 1.74	 0.96	 8.66

	2BC	 103.5	 102	 121.5	 117	 125.5	 4	 5	 1.5	 1.5	 23.5	 0.36	 1.68	 0.92	 0.851
	4CC	 105	 105	 136.5	 126	 140	 6	 8	 2	 1.5	 31.5	 0.44	 1.36	 0.75	 1.85
	2CE	 105	 104.5	 136.5	 127.5	 139.5	 7	 6.5	 2	 1.5	 28.5	 0.28	 2.16	 1.19	 2.3
	3FB	 109	 109.5	 158	 146.5	 160.5	 5	 7.5	 2.5	 2	 34	 0.42	 1.43	 0.79	 3.12
	3FC	 109	 107.5	 158	 142.5	 163	 5	 8.5	 2.5	 2	 39	 0.42	 1.43	 0.79	 4.29
	2GB	 113	 118	 186	 168	 185.5	 5	 11.5	 3	 2.5	 40	 0.35	 1.74	 0.96	 6.69
	7GB	 113	 113.5	 186	 154.5	 189	 6	 17.5	 3	 2.5	 62.5	 0.83	 0.73	 0.40	 6.35
	2GD	 113	 114.5	 186	 163.5	 187.5	 5	 16.5	 3	 2.5	 49	 0.35	 1.74	 0.96	 10.1

	2CC	 108.5	 109	 131.5	 127.5	 135.5	 4	 5	 1.5	 1.5	 24.5	 0.33	 1.82	 1.00	 1.12
		  108.5	 110	 131.5	 127	 135	 4	 5	 1.5	 1.5	 25	 0.35	 1.73	 0.95	 1.08
	4CB	 114	 108.5	 131	 130	 140.5	 4	 6.5	 2.5	 2.5	 30	 0.47	 1.27	 0.70	 1.14
	4CC	 110	 109.5	 141.5	 130.5	 145	 6	 8	 2	 1.5	 32.5	 0.46	 1.31	 0.72	 1.91
	2CE	 110	 108.5	 141.5	 132.5	 144.5	 7	 6.5	 2	 1.5	 29.5	 0.29	 2.09	 1.15	 2.4
	3FB	 114	 115.5	 168	 154.5	 169.5	 5	 8	 2.5	 2	 36	 0.42	 1.43	 0.79	 3.76
	3FC	 114	 113.5	 168	 151	 172	 5	 10	 2.5	 2	 41.5	 0.42	 1.43	 0.79	 5.11
	3FE	 114	 113	 168	 147	 173	 10	 15	 2.5	 2	 45.5	 0.40	 1.48	 0.82	 6.76
	2GB	 118	 126	 201	 181.5	 199.5	 5	 12.5	 3	 2.5	 41.5	 0.35	 1.74	 0.96	 8.3
	7GB	 118	 122.5	 201	 165.5	 203	 7	 21.5	 3	 2.5	 69	 0.83	 0.73	 0.40	 8.7
	2GD	 118	 122.5	 201	 174.5	 201.5	 5	 17.5	 3	 2.5	 53	 0.35	 1.74	 0.96	 12.8

		  113.5	 113.5	 136.5	 131.5	 140.5	 5	 5	 1.5	 1.5	 25	 0.34	 1.76	 0.97	 1.2
	4DC	 117	 115.5	 150	 138.5	 153.5	 6	 9	 2	 2	 34.5	 0.44	 1.35	 0.74	 2.44
	2DE	 117	 116	 150	 141.5	 153.5	 7	 9	 2	 2	 31	 0.28	 2.12	 1.17	 3
	3FB	 119	 121.5	 178	 163	 178.5	 6	 9	 2.5	 2	 38	 0.42	 1.43	 0.79	 4.45
	3FC	 119	 119	 178	 158.5	 181.5	 6	 10	 2.5	 2	 44	 0.42	 1.43	 0.79	 6.23
	2GB	 123	 132	 211	 190	 208.5	 6	 12.5	 3	 2.5	 43.5	 0.35	 1.74	 0.96	 9.37
	7GB	 123	 128.5	 211	 173.5	 213.5	 7	 22	 3	 2.5	 71.5	 0.83	 0.73	 0.40	 9.65
	2GD	 123	 129	 211	 182.5	 210.5	 6	 18.5	 3	 2.5	 55	 0.35	 1.74	 0.96	 14.7

		  118.5	 118.5	 141.5	 136.5	 146	 5	 5	 1.5	 1.5	 26.5	 0.36	 1.69	 0.93	 1.24
	4DC	 122	 122	 160	 147.5	 164	 7	 9	 2	 2	 36.5	 0.43	 1.39	 0.77	 3.07

	 160	 32.5	 30	 26	 2.5	 2	 230	 267	 30.5	 2 200	 3 000				   30218U
	 160	 42.5	 40	 34	 2.5	 2	 291	 360	 41.0	 2 200	 3 000				   32218U
	 160	 55	 55	 42	 2.5	 2.5	 360	 490	 56.0	 2 300	 3 000				   33218U
	 190	 46.5	 43	 36	 4	 3	 375	 405	 44.5	 2 000	 2 700				   30318U
	 190	 46.5	 43	 30	 4	 3	 300	 320	 35.5	 1 800	 2 400				   30318DU
	 190	 67.5	 64	 53	 4	 3	 500	 595	 65.5	 2 000	 2 700				   32318U

	 130	 23	 23	 18	 1.5	 1.5	 112	 178	 21.0	 2 500	 3 400				   32919XU
	 145	 32	 32	 24	 2	 1.5	 190	 280	 32.5	 2 300	 3 100				   32019XU
	 145	 39	 39	 32.5	 2	 1.5	 243	 375	 43.0	 2 300	 3 100				   33019U
	 170	 34.5	 32	 27	 3	 2.5	 250	 290	 32.5	 2 100	 2 800				   30219U
	 170	 45.5	 43	 37	 3	 2.5	 330	 415	 47.0	 2 100	 2 800				   32219U
	 200	 49.5	 45	 38	 4	 3	 405	 445	 48.5	 1 900	 2 500				   30319U
	 200	 49.5	 45	 32	 4	 3	 330	 355	 38.5	 1 700	 2 200				   30319DU
	 200	 71.5	 67	 55	 4	 3	 560	 670	 73.0	 1 900	 2 500				   32319U

	 140	 25	 25	 20	 1.5	 1.5	 134	 206	 23.8	 2 400	 3 200				   32920XU
	 140	 25	 24	 20	 1.5	 1.5	 108	 162	 18.6	 2 400	 3 200			   ○32920
	 145	 24	 22.5	 17.5	 3	 3	 119	 153	 —	 1 800	 2 400		  4T-T4CB100
	 150	 32	 32	 24	 2	 1.5	 188	 281	 32.0	 2 200	 3 000				   32020XU
	 150	 39	 39	 32.5	 2	 1.5	 248	 390	 44.5	 2 200	 3 000				   33020U
	 180	 37	 34	 29	 3	 2.5	 286	 335	 37.0	 2 000	 2 700				   30220U
	 180	 49	 46	 39	 3	 2.5	 365	 465	 51.0	 2 000	 2 700				   32220U
	 180	 63	 63	 48	 3	 2.5	 465	 650	 71.5	 2 000	 2 700				   33220U
	 215	 51.5	 47	 39	 4	 3	 455	 500	 53.0	 1 800	 2 400				   30320U
	 215	 56.5	 51	 35	 4	 3	 395	 435	 46.0	 1 800	 2 400				   31320XU
	 215	 77.5	 73	 60	 4	 3	 635	 770	 82.0	 1 800	 2 400				   32320U

	 145	 25	 25	 20	 1.5	 1.5	 139	 219	 25.0	 2 300	 3 000			   ○32921XA
	 160	 35	 35	 26	 2.5	 2	 223	 335	 37.5	 2 100	 2 800				   32021XU
	 160	 43	 43	 34	 2.5	 2	 272	 420	 47.0	 2 100	 2 800				   33021U
	 190	 39	 36	 30	 3	 2.5	 320	 380	 41.0	 1 900	 2 500				   30221U
	 190	 53	 50	 43	 3	 2.5	 420	 540	 59.0	 1 900	 2 500				   32221U
	 225	 53.5	 49	 41	 4	 3	 485	 535	 56.0	 1 700	 2 300				   30321U
	 225	 58	 53	 36	 4	 3	 420	 470	 49.0	 1 700	 2 300				   31321XU
	 225	 81.5	 77	 63	 4	 3	 680	 825	 87.0	 1 700	 2 300				   32321U

	 150	 25	 25	 20	 1.5	 1.5	 141	 226	 25.5	 2 200	 2 900			   ○32922XA
	 170	 38	 38	 29	 2.5	 2	 261	 390	 43.0	 2 000	 2 700				   32022XU
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Metric series

Boundary dimensions Basic load rating Fatigue Allowable Bearing number 2)

load speed
mm dynamic static limit min-1

kN kN Grease Oil
d D T B C rs min1) rls min1) Cr C0r Cu lubrication lubrication

ISO Installation-related dimensions Load Constant Axial load Mass
Dimension center  factors

series mm mm kg
da db Da Db Sa Sb ras r1as

Min. Max. Max. Min. Min. Min. Min. Max. Max. a e Y2 Y0 (approx.)

r1

r

1 0 0.4 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

Sa

r1a

Sb

ra

1) �Smallest allowable dimension for chamfer dimension r or r1.
2) Bearings with a 〇 mark do not incorporate the subunit dimensions.



B-146 B-147

	2DE	 122	 121	 160	 148	 162	 7	 10	 2	 2	 33.5	 0.29	 2.09	 1.15	 3.84
	3FE	 122	 121.5	 170	 150.5	 174	 9	 13	 2	 2.5	 44	 0.42	 1.43	 0.79	 5.52
	3FB	 124	 128	 188	 170.5	 188.5	 6	 9	 2.5	 2	 40	 0.42	 1.43	 0.79	 5.19
	3FC	 124	 125.5	 188	 167	 192	 6	 10	 2.5	 2	 47	 0.42	 1.43	 0.79	 7.44
	2GB	 128	 141	 226	 203	 222	 6	 12.5	 3	 2.5	 45.5	 0.35	 1.74	 0.96	 11.1
	7GB	 128	 137	 226	 184	 225.5	 7	 25	 3	 2.5	 76	 0.83	 0.73	 0.40	 11.9
	2GD	 128	 136.5	 226	 195	 224	 6	 19.5	 3	 2.5	 57.5	 0.35	 1.74	 0.96	 17.6

	2CC	 128.5	 129.5	 156.5	 150	 160	 6	 6	 1.5	 1.5	 29.5	 0.35	 1.72	 0.95	 1.76
		  128.5	 129.5	 156.5	 147.5	 159.5	 6	 6	 1.5	 1.5	 31	 0.37	 1.60	 0.88	 1.65
	4CB	 134	 128.5	 156	 153	 165	 7	 7.5	 2.5	 2.5	 35	 0.47	 1.27	 0.70	 1.69
	4DC	 132	 131	 170	 156	 174.5	 7	 9	 2	 2	 39	 0.46	 1.31	 0.72	 3.29
	2DE	 132	 130	 170	 157	 172	 6	 10	 2	 2.5	 36	 0.31	 1.97	 1.08	 4.14
	3FE	 132	 132.5	 190	 168	 193	 9	 14	 2	 2.5	 48	 0.40	 1.51	 0.83	 7.67
	4FB	 134	 139.5	 203	 184.5	 203	 6	 9.5	 2.5	 2	 44	 0.44	 1.38	 0.76	 6.32
	4FD	 134	 135.5	 203	 178	 206	 6	 11.5	 2.5	 2	 51.5	 0.44	 1.38	 0.76	 9.08
	2GB	 138	 153	 246	 218	 239	 6	 13.5	 3	 2.5	 49	 0.35	 1.74	 0.96	 14.1
	7GB	 138	 147	 246	 200	 245	 9	 26	 3	 2.5	 82.5	 0.83	 0.73	 0.40	 15.2
	2GD	 138	 146.5	 246	 210	 240.5	 6	 21.5	 3	 2.5	 61.5	 0.35	 1.74	 0.96	 22.1

	2CC	 140	 140.5	 171.5	 163	 174	 6	 7	 2	 1.5	 31.5	 0.34	 1.77	 0.97	 2.41
		  140	 141.5	 170	 161.5	 174	 6	 6	 2	 2	 34	 0.37	 1.60	 0.88	 2.24
	4EC	 142	 144	 190	 173.5	 193.5	 8	 11	 2	 2	 43.5	 0.43	 1.38	 0.76	 5
	2FE	 142	 143	 190	 173.5	 193	 8	 12	 2	 2.5	 42.5	 0.34	 1.76	 0.97	 6.09
	4FB	 148	 151	 216	 199.5	 218	 7	 9.5	 3	 2.5	 45.5	 0.44	 1.38	 0.76	 7.05
	4FD	 148	 147	 216	 190	 220.5	 7	 13.5	 3	 2.5	 57	 0.44	 1.38	 0.76	 11.3
	2GB	 152	 165.5	 262	 235	 257.5	 8	 14.5	 4	 3	 53.5	 0.35	 1.74	 0.96	 17.4
	7GB	 152	 154	 262	 214.5	 263	 9	 28	 4	 3	 87.5	 0.83	 0.73	 0.40	 19
		  148	 159	 262	 230	 264	 2.4	 20	 3	 3	 67.5	 0.35	 1.73	 0.95	 27.4

	2CC	 150	 150	 181.5	 172.5	 184	 6	 6	 2	 1.5	 34	 0.36	 1.67	 0.92	 2.5
	4CB	 154	 149	 181	 176	 190	 5	 8	 2.5	 2.5	 40.5	 0.50	 1.19	 0.66	 2.35
	4DC	 152	 153	 200	 182.5	 203	 8	 11	 2	 2	 46	 0.46	 1.31	 0.72	 5.32
	2DE	 152	 152	 200	 182.5	 203	 7	 12	 2	 2	 45.5	 0.36	 1.67	 0.92	 6.59
	4FB	 158	 163	 236	 214	 235	 7	 9.5	 3	 2.5	 48.5	 0.44	 1.38	 0.76	 8.73
	4FD	 158	 158.5	 236	 207	 239.5	 9	 13.5	 3	 2.5	 61	 0.44	 1.38	 0.76	 14.2
	2GB	 162	 175.5	 282	 252	 275.5	 9	 14.5	 4	 3	 56.5	 0.35	 1.74	 0.96	 21.1
	7GB	 162	 162.5	 282	 232	 282.5	 9	 30	 4	 3	 94	 0.83	 0.73	 0.40	 22.9
		  158	 168.5	 282	 244	 281	 1.5	 20	 3	 3	 74.5	 0.35	 1.73	 0.95	 33.5

 d  110〜 140mm

120

140

130

	 170	 47	 47	 37	 2.5	 2	 320	 500	 55.5	 2 000	 2 700				   33022U
	 180	 56	 56	 43	 2.5	 2.5	 400	 610	 66.5	 1 900	 2 600				   33122UE1
	 200	 41	 38	 32	 3	 2.5	 360	 435	 46.5	 1 800	 2 400				   30222U
	 200	 56	 53	 46	 3	 2.5	 465	 605	 65.0	 1 800	 2 400				   32222U
	 240	 54.5	 50	 42	 4	 3	 530	 585	 60.0	 1 600	 2 200				   30322U
	 240	 63	 57	 38	 4	 3	 480	 535	 55.0	 1 600	 2 200				   31322XU
	 240	 84.5	 80	 65	 4	 3	 785	 970	 99.5	 1 600	 2 200				   32322U

	 165	 29	 29	 23	 1.5	 1.5	 180	 294	 32.0	 2 000	 2 600				   32924XU
	 165	 29	 27	 23	 1.5	 1.5	 131	 205	 22.5	 2 000	 2 600			   ○32924
	 170	 27	 25	 19.5	 3	 2	 171	 235	 −	 1 900	 2 600		  4T-T4CB120
	 180	 38	 38	 29	 2.5	 2	 272	 420	 45.5	 1 800	 2 500				   32024XU
	 180	 48	 48	 38	 2.5	 2.5	 325	 520	 56.5	 1 800	 2 500				   33024U
	 200	 62	 62	 48	 2.5	 2.5	 510	 760	 80.5	 1 800	 2 300				   33124U
	 215	 43.5	 40	 34	 3	 2.5	 385	 470	 49.0	 1 700	 2 200				   30224U
	 215	 61.5	 58	 50	 3	 2.5	 510	 680	 71.5	 1 700	 2 200				   32224U
	 260	 59.5	 55	 46	 4	 3	 620	 695	 69.5	 1 500	 2 000				   30324U
	 260	 68	 62	 42	 4	 3	 570	 655	 66.0	 1 500	 2 000				   31324XU
	 260	 90.5	 86	 69	 4	 3	 905	 1 130	 114	 1 500	 2 000				   32324U

	 180	 32	 32	 25	 2	 1.5	 215	 350	 37.5	 1 800	 2 400				   32926XU
	 180	 32	 30	 26	 2	 2	 157	 252	 26.9	 1 800	 2 400			   ○32926
	 200	 45	 45	 34	 2.5	 2	 350	 545	 57.0	 1 700	 2 200				   32026XU
	 200	 55	 55	 43	 2.5	 2.5	 415	 660	 69.5	 1 700	 2 300				   33026U
	 230	 43.75	 40	 34	 4	 3	 415	 505	 51.5	 1 500	 2 000				   30226U
	 230	 67.75	 64	 54	 4	 3	 585	 815	 83.5	 1 500	 2 000				   32226U
	 280	 63.75	 58	 49	 5	 4	 830	 830	 81.0	 1 400	 2 000			  ＊ 30326UUTG
	 280	 72	 66	 44	 5	 4	 670	 780	 77.0	 1 400	 1 800				   31326XU
	 280	 98.75	 93	 78	 4	 4	 1 140	 1 240	 122	 1 400	 2 000			  ＊ 32326UTG

	 190	 32	 32	 25	 2	 1.5	 221	 375	 39.0	 1 700	 2 200				   32928XU
	 195	 29	 27	 21	 3	 3	 208	 299	 −	 1 700	 2 200		  4T-T4CB140
	 210	 45	 45	 34	 2.5	 2	 365	 580	 60.0	 1 600	 2 100				   32028XU
	 210	 56	 56	 44	 2.5	 2	 435	 715	 74.0	 1 600	 2 100				   33028U
	 250	 45.75	 42	 36	 4	 3	 465	 570	 57.0	 1 400	 1 900				   30228U
	 250	 71.75	 68	 58	 4	 3	 675	 920	 92.0	 1 400	 1 900				   32228U
	 300	 67.75	 62	 53	 5	 4	 945	 950	 91.5	 1 300	 1 800			  ＊ 30328UUTG
	 300	 77	 70	 47	 5	 4	 760	 905	 87.0	 1 300	 1 700				   31328XU
	 300	 107.75	102	 85	 4	 4	 1 270	 1 370	 132	 1 300	 1 800			  ＊ 32328UTG
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Metric series

ISO Installation-related dimensions Load Constant Axial load Mass
Dimension center  factors

series mm mm kg
da db Da Db Sa Sb ras r1as

Min. Max. Max. Min. Min. Min. Min. Max. Max. a e Y2 Y0 (approx.)

r1

r

1 0 0.4 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

Sa

r1a

Sb

ra

1) �Smallest allowable dimension for chamfer dimension r or r1.   2) Bearings with a 〇 mark do not incorporate the subunit dimensions.
3) Bearing numbers marked “＊” designate ULTAGE series bearings.

Boundary dimensions Basic load rating Fatigue Allowable Bearing number 2) 3)

load speed
mm dynamic static limit min-1

kN kN Grease Oil
d D T B C rs min1) rls min1) Cr C0r Cu lubrication lubrication



B-148 B-149

 d  150〜 200mm

180

200

	2DC	 162	 162	 200	 189.5	 202	 7	 8	 2	 2	 36.5	 0.33	 1.83	 1.01	 3.93
	4EC	 164	 164	 213	 195	 217.5	 8	 12	 2.5	 2	 49.5	 0.46	 1.31	 0.72	 6.45
	4GB	 168	 175	 256	 230	 251.5	 7	 11	 3	 2.5	 51.5	 0.44	 1.38	 0.76	 11
	4GD	 168	 169	 256	 222	 256	 8	 17	 3	 2.5	 64.5	 0.44	 1.38	 0.76	 18
	2GB	 172	 188.5	 302	 270	 294	 8	 17	 4	 3	 61	 0.35	 1.74	 0.96	 25.4
	7GB	 172	 173.5	 302	 248	 302	 9	 32	 4	 3	 100.5	 0.83	 0.73	 0.40	 27.7
		  168	 182.5	 302	 254	 298	 4.3	 24	 3	 3	 80	 0.37	 1.60	 0.88	 42.1

	2DC	 172	 172	 210	 199	 213	 7	 8	 2	 2	 38.5	 0.35	 1.73	 0.95	 4.14
	4EC	 174	 174.5	 228	 208	 231.5	 8	 13	 2.5	 2	 52.5	 0.46	 1.31	 0.72	 7.86
	4GB	 178	 188.5	 276	 248	 271	 8	 12	 3	 2.5	 55.5	 0.44	 1.38	 0.76	 13.4
	4GD	 178	 181	 276	 238	 277	 10	 17	 3	 2.5	 70	 0.44	 1.38	 0.76	 23.9
	2GB	 182	 200.5	 322	 286.5	 312.5	 10	 17	 4	 3	 64	 0.35	 1.74	 0.96	 29.8
		  178	 196.5	 322	 272	 318.5	 2.3	 26	 3	 3	 85	 0.37	 1.60	 0.88	 48.9

	3DC	 182	 181	 220	 208	 223.5	 7	 8	 2	 2	 42.5	 0.38	 1.56	 0.86	 4.4
	4EC	 184	 187	 248	 224.5	 250	 10	 14	 2.5	 2	 56	 0.44	 1.35	 0.74	 10.6
	4GB	 192	 202	 292	 265.5	 290.5	 8	 14	 4	 3	 60.5	 0.44	 1.38	 0.76	 16.9
	4GD	 192	 194	 292	 255	 297	 10	 20	 4	 3	 75	 0.44	 1.38	 0.76	 29.2
	2GB	 192	 212.5	 342	 305	 332.5	 10	 18	 4	 3	 68	 0.35	 1.74	 0.96	 35.2
		  188	 208	 342	 287	 336	 1.5	 27	 3	 3	 89.5	 0.37	 1.60	 0.88	 56.5

	4DC	 192	 192	 240	 219.5	 241.5	 8	 11	 2	 2	 54	 0.48	 1.25	 0.69	 6.55
	3FD	 194	 199	 268	 243	 269	 10	 16	 2.5	 2	 59.5	 0.42	 1.42	 0.78	 14.5
	4GB	 202	 210.5	 302	 274	 299.5	 9	 14	 4	 3	 63	 0.45	 1.33	 0.73	 17.8
	4GD	 202	 202	 302	 263	 305.5	 10	 20	 4	 3	 77.5	 0.45	 1.33	 0.73	 30.4
		  198	 227.5	 362	 314	 345	 1.5	 19	 3	 3	 72.5	 0.37	 1.60	 0.88	 38.9
		  198	 219	 362	 305	 357	 2.4	 28	 3	 3	 95	 0.37	 1.60	 0.88	 67.7

	4DC	 202	 201.5	 250	 230	 251	 8	 11	 2	 2	 55	 0.48	 1.26	 0.69	 6.82
		  202	 205	 248	 233	 250.5	 8	 9	 2	 2	 48.5	 0.37	 1.60	 0.88	 6.27
	4FD	 204	 206.5	 278	 252	 281	 10	 16	 2.5	 2	 62.5	 0.44	 1.36	 0.75	 15
	4GB	 212	 223	 322	 293	 320.5	 9	 14	 4	 3	 64	 0.44	 1.38	 0.76	 21.5
	4GD	 212	 214	 322	 283	 325.5	 11	 22	 4	 3	 87.5	 0.44	 1.38	 0.76	 36.1
		  212	 241	 378	 335	 366.5	 2.3	 21	 4	 4	 74.5	 0.37	 1.60	 0.88	 43.6
		  212	 233	 378	 320	 373.5	 1.5	 31	 4	 4	 100	 0.37	 1.60	 0.88	 77

	3EC	 214	 213.5	 268	 251.5	 272	 9	 12	 2.5	 2	 53.5	 0.39	 1.52	 0.84	 9.28
	4FD	 214	 218.5	 298	 269	 298.5	 11	 17	 2.5	 2	 66.5	 0.43	 1.39	 0.77	 19.2

	 210	 38	 38	 30	 2.5	 2	 297	 490	 50.0	 1 600	 2 100				   32930XU
	 225	 48	 48	 36	 3	 2.5	 410	 655	 66.0	 1 400	 1 900				   32030XU
	 270	 49	 45	 38	 4	 3	 500	 605	 59.0	 1 300	 1 700				   30230U
	 270	 77	 73	 60	 4	 3	 775	 1 070	 105	 1 300	 1 700				   32230U
	 320	 72	 65	 55	 5	 4	 1 060	 1 070	 101	 1 200	 1 700			  ＊ 30330UUTG
	 320	 82	 75	 50	 5	 4	 860	 1 030	 97.5	 1 200	 1 600				   31330XU
	 320	 114	 108	 90	 4	 4	 1 490	 1 750	 166	 1 200	 1 700			  ＊ 32330UTG

	 220	 38	 38	 30	 2.5	 2	 305	 520	 52.5	 1 500	 1 900				   32932XU
	 240	 51	 51	 38	 3	 2.5	 485	 790	 78.5	 1 400	 1 800				   32032XU
	 290	 52	 48	 40	 4	 3	 675	 720	 68.5	 1 200	 1 700			  ＊ 30232UUTG
	 290	 84	 80	 67	 4	 3	 1 140	 1 420	 136	 1 200	 1 700			  ＊ 32232UUTG
	 340	 75	 68	 58	 5	 4	 1 170	 1 200	 110	 1 100	 1 600			  ＊ 30332UUTG
	 340	 121	 114	 95	 4	 4	 1 580	 1 840	 170	 1 100	 1 600			  ＊ 32332UTG

	 230	 38	 38	 30	 2.5	 2	 315	 560	 55.0	 1 400	 1 800				   32934XU
	 260	 57	 57	 43	 3	 2.5	 555	 895	 86.5	 1 300	 1 700				   32034XU
	 310	 57	 52	 43	 5	 4	 780	 845	 79.5	 1 100	 1 600			  ＊ 30234UUTG
	 310	 91	 86	 71	 5	 4	 1 280	 1 600	 150	 1 100	 1 600			  ＊ 32234UUTG
	 360	 80	 72	 62	 5	 4	 1 290	 1 320	 120	 1 000	 1 500			  ＊ 30334UUTG
	 360	 127	 120	 100	 4	 4	 1 680	 1 940	 177	 1 000	 1 500			  ＊ 32334UTG

	 250	 45	 45	 34	 2.5	 2	 390	 700	 68.0	 1 300	 1 700				   32936XU
	 280	 64	 64	 48	 3	 2.5	 825	 1 170	 111	 1 200	 1 700			  ＊ 32036XUUTG
	 320	 57	 52	 43	 5	 4	 805	 890	 82.5	 1 100	 1 500			  ＊ 30236UUTG
	 320	 91	 86	 71	 5	 4	 1 320	 1 690	 157	 1 100	 1 500			  ＊ 32236UUTG
	 380	 83	 75	 64	 4	 4	 1 170	 1 190	 107	 960	 1 400			  ＊ 30336UTG
	 380	 134	 126	 106	 4	 4	 1 850	 2 150	 192	 960	 1 400			  ＊ 32336UTG

	 260	 45	 45	 34	 2.5	 2	 390	 710	 68.0	 1 200	 1 600				   32938XU
	 260	 45	 42	 36	 2.5	 2.5	 310	 525	 50.5	 1 200	 1 600			   ○32938
	 290	 64	 64	 48	 3	 2.5	 840	 1 210	 113	 1 100	 1 600			  ＊ 32038XUUTG
	 340	 60	 55	 46	 5	 4	 920	 1 000	 91.5	 1 000	 1 400			  ＊ 30238UUTG
	 340	 97	 92	 75	 5	 4	 1 480	 1 850	 169	 1 000	 1 400			  ＊ 32238UUTG
	 400	 86	 78	 65	 5	 5	 1 200	 1 200	 106	 900	 1 300			  ＊ 30338UTG
	 400	 140	 132	 109	 5	 5	 2 040	 2 390	 211	 900	 1 300			  ＊ 32338UTG

	 280	 51	 51	 39	 3	 2.5	 620	 895	 84.0	 1 100	 1 600			  ＊ 32940XUUTG
	 310	 70	 70	 53	 3	 2.5	 1 030	 1 470	 135	 1 100	 1 500			  ＊ 32040XUUTG

150

160

170

190

●Tapered Roller Bearings ●Tapered Roller Bearings

Metric series

ISO Installation-related dimensions Load Constant Axial load Mass
Dimension center  factors

series mm mm kg
da db Da Db Sa Sb ras r1as

Min. Max. Max. Min. Min. Min. Min. Max. Max. a e Y2 Y0 (approx.)

r1

r

1 0 0.4 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

Sa

r1a

Sb

ra

1) �Smallest allowable dimension for chamfer dimension r or r1.   2) Bearings with a 〇 mark do not incorporate the subunit dimensions.
3) Bearing numbers marked “＊” designate ULTAGE series bearings.

Boundary dimensions Basic load rating Fatigue Allowable Bearing number 2) 3)

load speed
mm dynamic static limit min-1

kN kN Grease Oil
d D T B C rs min1) rls min1) Cr C0r Cu lubrication lubrication



B-150 B-151

 d  200〜 320mm

320

	4GB	 222	 235	 342	 311	 338	 10	 16	 4	 3	 70	 0.44	 1.38	 0.76	 25.2
	3GD	 222	 224.5	 342	 299	 342.5	 11	 22	 4	 3	 85	 0.41	 1.48	 0.81	 43.8
		  222	 251	 398	 350	 382.5	 5.3	 22	 4	 4	 77	 0.37	 1.60	 0.88	 51.5
		  222	 242	 398	 335	 391.5	 3.2	 31	 4	 4	 105	 0.37	 1.60	 0.88	 89.6

	3EC	 234	 233.5	 288	 269.5	 291	 10	 12	 2.5	 2	 59.5	 0.43	 1.41	 0.78	 9.98
		  232	 238	 288	 270	 291	 10	 10	 2	 2	 57	 0.39	 1.55	 0.85	 9.47
	4FD	 238	 239.5	 326	 293.5	 326	 12	 19	 3	 2.5	 72.5	 0.43	 1.39	 0.77	 24.9
		  238	 262.5	 382	 334	 368	 3.4	 18	 3	 3	 82	 0.49	 1.23	 0.68	 34.8
		  238	 249	 382	 323	 380.5	 4.4	 24	 3	 3	 102	 0.49	 1.23	 0.68	 59.8
		  242	 270	 438	 383	 418.5	 4.2	 24	 4	 4	 86.5	 0.37	 1.60	 0.88	 66.6
		  242	 262.5	 438	 371	 431	 1.5	 32	 4	 4	 112	 0.37	 1.60	 0.88	 110

	4EC	 254	 252.5	 308	 289	 312.5	 10	 12	 2.5	 2	 65.5	 0.46	 1.31	 0.72	 10.9
	4FD	 258	 258.5	 346	 311.5	 347	 12	 19	 3	 2.5	 78	 0.46	 1.31	 0.72	 26.5
		  258	 284.5	 422	 368	 406	 3.9	 19	 3	 3	 91	 0.49	 1.23	 0.68	 47.7
		  258	 270.5	 422	 365	 421.5	 4.1	 27	 3	 3	 107	 0.43	 1.39	 0.77	 78.9
		  262	 294.5	 478	 417	 456	 8.1	 25	 4	 4	 94	 0.37	 1.60	 0.88	 88.3

	3EC	 274	 278	 348	 323	 348.5	 11	 15	 2.5	 2	 69.5	 0.41	 1.48	 0.81	 18.7
	4FC	 282	 283.5	 382	 346	 383	 14	 22	 4	 3	 85.5	 0.43	 1.38	 0.76	 39
		  282	 307	 458	 396	 438.5	 4.2	 22	 4	 4	 99.5	 0.49	 1.23	 0.68	 63.4
		  282	 297	 458	 385	 453	 2.9	 31	 4	 4	 121.5	 0.49	 1.23	 0.68	 100

	4EC	 294	 297	 368	 341.5	 369.5	 11	 15	 2.5	 2	 75	 0.43	 1.39	 0.76	 19.9
	4FC	 302	 301	 402	 363	 403	 14	 22	 4	 3	 90.5	 0.46	 1.31	 0.72	 40.5
		  302	 324.5	 478	 422	 464.5	 5.9	 22	 4	 4	 102	 0.49	 1.23	 0.68	 66.5
		  302	 312	 478	 405	 473	 6.4	 31	 4	 4	 123.5	 0.49	 1.23	 0.68	 110

	3FD	 318	 322	 406	 377.5	 406.5	 13	 19	 3	 2.5	 80	 0.39	 1.52	 0.84	 31.4
	4GD	 322	 324.5	 442	 398.5	 441.5	 15	 26	 4	 3	 98	 0.43	 1.38	 0.76	 57.2
		  322	 349.5	 518	 453	 498	 4.9	 25	 4	 4	 111	 0.49	 1.23	 0.68	 83.5
		  322	 339	 518	 438	 511.5	 2.6	 34	 4	 4	 135.5	 0.49	 1.23	 0.68	 140

	3FD	 338	 341	 426	 395.5	 427	 13	 19	 3	 2.5	 85	 0.42	 1.44	 0.79	 32.8
		  334	 345.5	 426	 392	 424.5	 13	 13	 3	 2.5	 85	 0.39	 1.55	 0.85	 33.2
	4GD	 342	 344.5	 462	 418.5	 463	 15	 26	 4	 3	 104	 0.46	 1.31	 0.72	 60.2
		  342	 372	 558	 485	 531.5	 4.7	 29	 4	 4	 118.5	 0.47	 1.27	 0.70	 100
		  342	 363	 558	 473	 551	 3.9	 34	 4	 4	 142	 0.47	 1.27	 0.70	 170

	 360	 64	 58	 48	 5	 4	 1 010	 1 110	 99.0	 950	 1 300			  ＊ 30240UUTG
	 360	 104	 98	 82	 5	 4	 1 690	 2 130	 191	 950	 1 300			  ＊ 32240UUTG
	 420	 89	 80	 67	 5	 5	 1 340	 1 370	 119	 850	 1 200			  ＊ 30340UTG
	 420	 146	 138	 115	 5	 5	 2 240	 2 650	 230	 850	 1 200			  ＊ 32340UTG

	 300	 51	 51	 39	 3	 2.5	 615	 950	 87.0	 1 000	 1 500			  ＊ 32944XUUTG
	 300	 51	 48	 41	 2.5	 2.5	 385	 670	 61.0	 1 000	 1 400			   ○ 32944E1
	 340	 76	 76	 57	 4	 3	 1 180	 1 690	 152	 960	 1 400	 	 	＊ 32044XUUTG
	 400	 72	 65	 54	 4	 4	 1 050	 1 220	 106	 840	 1 200	 	 	＊ 30244UTG
	 400	 114	 108	 90	 4	 4	 1 780	 2 410	 209	 840	 1 200	 	 	＊ 32244UTG
	 460	 97	 88	 73	 5	 5	 1 620	 1 690	 142	 770	 1 100	 	 	＊ 30344UTG
	 460	 154	 145	 122	 5	 5	 2 590	 3 050	 259	 770	 1 100	 	 	＊ 32344UTG

	 320	 51	 51	 39	 3	 2.5	 625	 1 000	 90.0	 940	 1 300	 	 	＊ 32948XUUTG
	 360	 76	 76	 57	 4	 3	 1 190	 1 760	 154	 870	 1 200	 	 	＊ 32048XUUTG
	 440	 79	 72	 60	 4	 4	 1 250	 1 480	 125	 760	 1 100	 	 	＊ 30248UTG
	 440	 127	 120	 100	 4	 4	 2 180	 2 750	 232	 760	 1 100	 	 	＊ 32248UTG
	 500	 105	 95	 80	 5	 5	 1 900	 2 000	 165	 690	 990	 	 	＊ 30348UTG

	 360	 63.5	 63.5	 48	 3	 2.5	 905	 1 430	 124	 860	 1 200	 	 	＊ 32952XUUTG
	 400	 87	 87	 65	 5	 4	 1 540	 2 270	 193	 800	 1 100	 	 	＊ 32052XUUTG
	 480	 89	 80	 67	 5	 5	 1 500	 1 810	 149	 690	 990	 	 	＊ 30252UTG
	 480	 137	 130	 106	 5	 5	 2 410	 3 350	 275	 690	 990	 	 	＊ 32252UTG

	 380	 63.5	 63.5	 48	 3	 2.5	 930	 1 520	 129	 790	 1 100	 	 	＊ 32956XUUTG
	 420	 87	 87	 65	 5	 4	 1 570	 2 350	 197	 740	 1 000	 	 	＊ 32056XUUTG
	 500	 89	 80	 67	 5	 5	 1 590	 1 910	 155	 630	 900	 	 	＊ 30256UTG
	 500	 137	 130	 106	 5	 5	 2 530	 3 500	 283	 630	 900	 	 	＊ 32256UTG

	 420	 76	 76	 57	 4	 3	 1 290	 2 090	 173	 720	 1 000	 	 	＊ 32960XUUTG
	 460	 100	 100	 74	 5	 4	 1 920	 2 830	 232	 680	 960	 	 	＊ 32060XUUTG
	 540	 96	 85	 71	 5	 5	 1 820	 2 220	 176	 580	 830	 	 	＊ 30260UTG
	 540	 149	 140	 115	 5	 5	 2 950	 4 100	 325	 580	 830	 	 	＊ 32260UTG

	 440	 76	 76	 57	 4	 3	 1 300	 2 150	 176	 670	 960	 	 	＊ 32964XUUTG
	 440	 76	 72	 63	 3	 3	 955	 1 880	 153	 670	 900			   ○ 32964E1
	 480	 100	 100	 74	 5	 4	 1 940	 2 940	 237	 630	 900			  ＊ 32064XUUTG
	 580	 104	 92	 75	 5	 5	 2 130	 2 580	 201	 540	 770			  ＊ 30264UTG
	 580	 159	 150	 125	 5	 5	 3 350	 4 650	 360	 540	 770			  ＊ 32264UTG

200
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260
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●Tapered Roller Bearings ●Tapered Roller Bearings

Metric series

ISO Installation-related dimensions Load Constant Axial load Mass
Dimension center  factors

series mm mm kg
da db Da Db Sa Sb ras r1as

Min. Max. Max. Min. Min. Min. Min. Max. Max. a e Y2 Y0 (approx.)

r1

r

1 0 0.4 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

Sa

r1a

Sb

ra

1) �Smallest allowable dimension for chamfer dimension r or r1.   2) Bearings with a 〇 mark do not incorporate the subunit dimensions.
3) Bearing numbers marked “＊” designate ULTAGE series bearings.

Boundary dimensions Basic load rating Fatigue Allowable Bearing number 2) 3)

load speed
mm dynamic static limit min-1

kN kN Grease Oil
d D T B C rs min1) rls min1) Cr C0r Cu lubrication lubrication



B-152 B-153

	 460	 76	 76	 57	 4	 3	 1 340	 2 270	 183	 630	 900			  ＊ 32968XUUTG
	 460	 76	 72	 63	 3	 3	 1 010	 1 980	 159	 630	 900		   ○ 32968E1
	 520	 112	 106	 90	 5	 5	 2 120	 3 150	 249	 590	 840			  ＊ 32068UTG

	 480	 76	 76	 57	 4	 3	 1 350	 2 330	 185	 590	 840			  ＊ 32972XUUTG
	 540	 112	 106	 90	 5	 5	 2 230	 3 300	 258	 550	 780			  ＊ 32072UTG

	 520	 87	 82	 72	 4	 4	 1 460	 2 500	 194	 550	 790			  ＊ 32976UTG
	 560	 112	 106	 90	 5	 5	 2 460	 3 800	 292	 520	 740			  ＊ 32076UTG

	 540	 87	 82	 71	 4	 4	 1 530	 2 710	 207	 520	 740			  ＊ 32980UTG
	 600	 125	 118	 100	 5	 5	 2 790	 4 250	 320	 490	 700			  ＊ 32080UTG

	 560	 87	 82	 71	 4	 4	 1 570	 2 840	 215	 490	 700			  ＊ 32984UTG
	 620	 125	 118	 100	 6	 5	 2 920	 4 550	 340	 460	 660			  ＊ 32084UTG

	 600	 100	 95	 82	 4	 4	 2 060	 3 450	 258	 470	 670			  ＊ 32988UTG
	 650	 130	 122	 104	 6	 6	 3 250	 5 000	 365	 440	 620			  ＊ 32088UTG

	4FD	 358	 360	 446	 414	 447.5	 13	 19	 3	 2.5	 90.5	 0.44	 1.37	 0.75	 34.5
		  354	 364	 446	 413	 445.5	 13	 13	 3	 2.5	 87	 0.39	 1.55	 0.85	 34
		  362	 368.5	 498	 452	 496	 3.5	 22	 4	 4	 103.5	 0.37	 1.60	 0.88	 78.5

	4FD	 378	 379.5	 466	 431.5	 467.5	 13	 19	 3	 2.5	 96.5	 0.46	 1.31	 0.72	 36.3
		  382	 388	 518	 476	 520	 5.5	 22	 4	 4	 106	 0.37	 1.60	 0.88	 83

		  398	 404.5	 502	 464.5	 503	 4	 15	 3	 3	 101	 0.40	 1.49	 0.82	 51.3
		  402	 406.5	 538	 495	 539	 6.5	 22	 4	 4	 109.5	 0.37	 1.60	 0.88	 89.1

		  418	 422.5	 522	 482	 521.5	 4	 16	 3	 3	 106	 0.42	 1.43	 0.79	 54
		  422	 428.5	 578	 526	 575	 5	 25	 4	 4	 119	 0.37	 1.60	 0.88	 110

		  438	 442	 542	 501.5	 543	 3.5	 16	 3	 3	 111.5	 0.44	 1.37	 0.76	 56.2
		  448	 449.5	 598	 549	 598	 6.5	 25	 4	 4	 120	 0.37	 1.60	 0.88	 120

		  458	 465.5	 582	 543	 580.5	 3.5	 18	 3	 3	 106	 0.35	 1.70	 0.93	 76
		  468	 469.5	 622	 576.5	 627.5	 5	 26	 5	 5	 127	 0.37	 1.60	 0.88	 140

340

360
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420
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380

 d  340〜 440mm

●Tapered Roller Bearings ●Tapered Roller Bearings

Metric series

ISO Installation-related dimensions Load Constant Axial load Mass
Dimension center  factors

series mm mm kg
da db Da Db Sa Sb ras r1as

Min. Max. Max. Min. Min. Min. Min. Max. Max. a e Y2 Y0 (approx.)

r1

r

1 0 0.4 Y2

Fa

Fr
X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

Sa

r1a

Sb

ra

1) �Smallest allowable dimension for chamfer dimension r or r1.   2) Bearings with a 〇 mark do not incorporate the subunit dimensions.
3) Bearing numbers marked “＊” designate ULTAGE series bearings.

Boundary dimensions Basic load rating Fatigue Allowable Bearing number 2) 3)

load speed
mm dynamic static limit min-1

kN kN Grease Oil
d D T B C rs min1) rls min1) Cr C0r Cu lubrication lubrication



B-154 B-155

 d  12.700〜 22.225mm

	 12.700

	 14.989

	 15.875

	 16.993

	 19.050

	 19.987

	 20.000

	 20.625

	 21.430

	 21.986

	 22.225

	 17.462

	 20.638

		 4T-A4050/A4138	 18.5	 17	 29	 32	 1.3	 1.3	 2.5	 0.45	 1.32	 0.73	 0.053

		 4T-A4059†/A4138	 19.5	 19	 29	 32	 0.8	 1.3	 2.5	 0.45	 1.32	 0.73	 0.049

		 4T-03062/03162	 21.5	 20	 34	 37.5	 1.3	 2	 5.4	 0.31	 1.93	 1.06	 0.093
		 4T-11590/11520	 24.5	 22.5	 34.5	 39.5	 1.5	 1.5	 1.2	 0.70	 0.85	 0.47	 0.103
		 4T-17580/17520	 23	 21	 36.5	 39	 1.5	 1.5	 5.8	 0.33	 1.81	 1.00	 0.123
		 4T-05062/05185	 23.5	 21	 40.5	 42.5	 1.5	 1.3	 4.2	 0.36	 1.68	 0.92	 0.131
		 4T-09062/09195	 22	 21.5	 42	 44.5	 0.8	 1.3	 9.4	 0.27	 2.26	 1.24	 0.203

		 4T-05066/05185	 24.5	 22	 40.5	 42.5	 1.5	 1.3	 4.2	 0.36	 1.68	 0.92	 0.13

		 4T-LM11749/LM11710	 24	 22	 34	 37	 1.3	 1.3	 5.3	 0.29	 2.10	 1.15	 0.084

		 4T-A6075/A6157	 24	 23	 34	 37	 1	 1.3	 1.5	 0.53	 1.14	 0.63	 0.065
		 4T-LM11949/LM11910	 25	 23.5	 39.5	 41.5	 1.3	 1.3	 5.6	 0.30	 2.00	 1.10	 0.123
		 4T-05075/05185	 25	 23.5	 40.5	 42.5	 1.3	 1.3	 4.2	 0.36	 1.68	 0.92	 0.121
		 4T-09067/09195	 25.5	 24	 42	 44.5	 1.3	 1.3	 7.6	 0.27	 2.26	 1.24	 0.179
		 4T-09078/09195	 25.5	 24	 42	 44.5	 1.3	 1.3	 9.4	 0.27	 2.26	 1.24	 0.19
		 4T-09067/09196	 25.5	 24	 41.5	 44.5	 1.3	 1.5	 7.6	 0.27	 2.26	 1.24	 0.198
		 4T-21075/21212††	 31.5	 26	 43	 50	 1.5	 2.3	 5.6	 0.59	 1.02	 0.56	 0.248
		 4T-1775/1729	 27	 25	 49	 51	 1.5	 1.3	 6.5	 0.31	 1.95	 1.07	 0.268

		 4T-05079†/05185	 26.5	 24	 40.5	 42.5	 1.5	 1.3	 4.2	 0.36	 1.68	 0.92	 0.118

		 4T-07079/07196	 27.5	 26	 44.5	 47	 1.5	 1	 3.0	 0.40	 1.49	 0.82	 0.138

		 4T-09081/09195	 27.5	 25.4	 42	 44.5	 1.5	 1.3	 9.4	 0.27	 2.26	 1.24	 0.18

		 4T-12580/12520	 28.5	 26	 42.5	 45.5	 1.5	 1.5	 7.1	 0.32	 1.86	 1.02	 0.183

		 4T-M12649/M12610	 29.5	 27.5	 44	 46	 1.3	 1.3	 6.4	 0.28	 2.16	 1.19	 0.169

		 4T-LM12749†/LM12711††	 27.5	 26	 40	 42.5	 1.3	 1.3	 5.4	 0.31	 1.96	 1.08	 0.123

		 4T-07087/07196	 28.5	 27	 44.5	 47	 1.3	 1	 3.0	 0.40	 1.49	 0.82	 0.128
		 4T-M12648/M12610	 28.5	 26.5	 44	 46	 1.3	 1.3	 6.4	 0.28	 2.16	 1.19	 0.165
		 4T-1380/1328	 29.5	 27	 45	 48.5	 1.5	 1.5	 7.4	 0.29	 2.05	 1.13	 0.196
		 4T-1380/1329††	 29.5	 27	 46	 49	 1.5	 1.5	 7.4	 0.29	 2.05	 1.13	 0.22

		  34.988 	 10.998 	 10.988 	 8.730 	 13.7	 11.6	 12 000	 16 000

		  34.988 	 10.998 	 10.988 	 8.730 	 13.7	 11.6	 12 000	 16 000

		  41.275 	 14.288 	 14.681 	 11.112 	 22.6	 18.7	 10 000	 13 000
		  42.862 	 14.288 	 14.288 	 9.525 	 19.5	 17.5	 8 700	 12 000
		  42.862 	 16.670 	 16.670 	 13.495 	 29.6	 26.0	 9 800	 13 000
		  47.000 	 14.381 	 14.381 	 11.112 	 26.6	 24.2	 8 600	 11 000
		  49.225 	 19.845 	 21.539 	 14.288 	 42.5	 39.0	 8 500	 11 000

		  47.000 	 14.381 	 14.381 	 11.112 	 26.6	 24.2	 8 600	 11 000

		  39.878 	 13.843 	 14.605 	 10.668 	 26.4	 24.2	 10 000	 13 000

		  39.992 	 12.014 	 11.153 	 9.525 	 14.2	 12.8	 10 000	 13 000
		  45.237 	 15.494 	 16.637 	 12.065 	 31.5	 28.6	 8 900	 12 000
		  47.000 	 14.381 	 14.381 	 11.112 	 26.6	 24.2	 8 600	 11 000
		  49.225 	 18.034 	 19.050 	 14.288 	 42.5	 39.0	 8 500	 11 000
		  49.225 	 19.845 	 21.539 	 14.288 	 42.5	 39.0	 8 500	 11 000
		  49.225 	 21.209 	 19.050 	 17.462 	 42.5	 39.0	 8 500	 11 000
		  53.975 	 22.225 	 21.839 	 15.875 	 44.5	 39.0	 8 000	 11 000
		  56.896 	 19.368 	 19.837 	 15.875 	 47.5	 46.5	 7 200	 9 600

		  47.000 	 14.381 	 14.381 	 11.112 	 26.6	 24.2	 8 600	 11 000

		  50.005 	 13.495 	 14.260 	 9.525 	 28.8	 27.9	 7 500	 10 000

		  49.225 	 19.845 	 21.539 	 14.288 	 42.5	 39.0	 8 500	 11 000

		  49.225 	 19.845 	 19.845 	 15.875 	 41.5	 39.0	 8 200	 11 000

		  50.005 	 17.526 	 18.288 	 13.970 	 42.0	 39.0	 8 000	 11 000

		  45.974 	 15.494 	 16.637 	 12.065 	 33.0	 34.0	 8 400	 11 000

		  50.005 	 13.495 	 14.260 	 9.525 	 28.8	 27.9	 7 500	 10 000
		  50.005 	 17.526 	 18.288 	 13.970 	 42.0	 39.0	 8 000	 11 000
		  52.388 	 19.368 	 20.168 	 14.288 	 45.0	 43.0	 7 600	 10 000
		  53.975 	 19.368 	 20.168 	 14.288 	 45.0	 43.0	 7 600	 10 000

●Tapered Roller Bearings ●Tapered Roller Bearings

Note: �Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of 
installation-related dimensions ras and r1as.

1) �As for the maximum value for inner and outer ring diameters of bearings whose bearing numbers are marked with “†”  
(inner ring) and “††” (outer ring), the precision class is an integer for class 4 and class 2 bearings only.

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

Bearing number 1) Installation-related dimensions Load Constant Axial Mass
center load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

Inch series



B-156 B-157

 d  22.225〜 28.575mm

	 25.000

	 25.159

	 25.400

	 26.157

	 26.162

	 26.988

	 28.575

	 22.606

	 23.812

	 24.981

	 22.225		  56.896 	 19.368 	 19.837 	 15.875 	 47.5	 46.5	 7 200	 9 600
		  57.150 	 22.225 	 22.225 	 17.462 	 52.5	 49.5	 7 100	 9 500

		  47.000 	 15.500 	 15.500 	 12.000 	 30.5	 32.5	 8 200	 11 000

		  50.005 	 13.495 	 14.260 	 9.525 	 28.8	 27.9	 7 500	 10 000
		  50.292 	 14.224 	 14.732 	 10.668 	 32.0	 34.0	 7 400	 9 900
		  56.896 	 19.368 	 19.837 	 15.875 	 47.5	 46.5	 7 200	 9 600

		  50.005 	 13.495 	 14.260 	 9.525 	 28.8	 27.9	 7 500	 10 000

		  50.005 	 13.495 	 14.260 	 9.525 	 28.8	 27.9	 7 500	 10 000

		  50.005 	 13.495 	 14.260 	 9.525 	 28.8	 27.9	 7 500	 10 000

		  50.005 	 13.495 	 14.260 	 9.525 	 28.8	 27.9	 7 500	 10 000
		  50.005 	 13.495 	 14.260 	 9.525 	 28.8	 27.9	 7 500	 10 000
		  50.292 	 14.224 	 14.732 	 10.668 	 32.0	 34.0	 7 400	 9 900
		  51.994 	 15.011 	 14.260 	 12.700 	 28.8	 27.9	 7 500	 10 000
		  56.896 	 19.368 	 19.837 	 15.875 	 47.5	 46.5	 7 200	 9 600
		  57.150 	 19.431 	 19.431 	 14.732 	 47.0	 48.5	 6 900	 9 200
		  61.912 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200
		  62.000 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200
		  62.000 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200
		  64.292 	 21.433 	 21.433 	 16.670 	 57.5	 64.5	 6 100	 8 100
		  65.088 	 22.225 	 21.463 	 15.875 	 52.0	 50.5	 5 700	 7 600
		  66.421 	 23.812 	 25.433 	 19.050 	 71.5	 72.5	 6 200	 8 200

		  62.000 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200

		  66.421 	 23.812 	 25.433 	 19.050 	 71.5	 72.5	 6 200	 8 200

		  50.292 	 14.224 	 14.732 	 10.668 	 32.0	 34.0	 7 400	 9 900
		  60.325 	 19.842 	 17.462 	 15.875 	 44.0	 45.5	 6 700	 8 900
		  62.000 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200
		  66.421 	 23.812 	 25.433 	 19.050 	 71.5	 72.5	 6 200	 8 200

		  56.896 	 19.845 	 19.355 	 15.875 	 45.0	 44.5	 6 700	 8 900
		  57.150 	 17.462 	 17.462 	 13.495 	 44.0	 45.5	 6 700	 8 900

		 4T-1755/1729	 29	 27.5	 49	 51	 1.3	 1.3	 6.5	 0.31	 1.95	 1.07	 0.252
		 4T-1280/1220	 29.5	 29	 49	 52	 0.8	 1.5	 7.1	 0.35	 1.73	 0.95	 0.287

		 4T-LM72849/LM72810	 30	 28	 40.5	 44	 1.5	 1	 3.0	 0.47	 1.27	 0.70	 0.125

		 4T-07093/07196	 30.5	 28.5	 44.5	 47	 1.5	 1	 3	 0.40	 1.49	 0.82	 0.121
		 4T-L44640/L44610	 30.5	 28.5	 44.5	 47	 1.5	 1.3	 3.4	 0.37	 1.60	 0.88	 0.133
		 4T-1779/1729	 29.5	 28.5	 49	 51	 0.8	 1.3	 6.5	 0.31	 1.95	 1.07	 0.244

		 4T-07098/07196	 31	 29	 44.5	 47	 1.5	 1	 3.0	 0.40	 1.49	 0.82	 0.121

		 4T-07097/07196	 31	 29	 44.5	 47	 1.5	 1	 3.0	 0.40	 1.49	 0.82	 0.116

		 4T-07096/07196	 31.5	 29.5	 44.5	 47	 1.5	 1	 3.0	 0.40	 1.49	 0.82	 0.12

		 4T-07100/07196	 30.5	 29.5	 44.5	 47	 1	 1	 3.0	 0.40	 1.49	 0.82	 0.114
		 4T-07100S/07196	 31.5	 29.5	 44.5	 47	 1.5	 1	 3.0	 0.40	 1.49	 0.82	 0.114
		 4T-L44643/L44610	 32	 30	 44.5	 47	 1.3	 1.3	 3.4	 0.37	 1.60	 0.88	 0.13
		 4T-07100/07204	 30.5	 29.5	 45	 48	 1	 1.3	 3.0	 0.40	 1.49	 0.82	 0.141
		 4T-1780/1729	 30.5	 30	 49	 51	 0.8	 1.3	 6.5	 0.31	 1.95	 1.07	 0.234
		 4T-M84548/M84510	 38.5	 33	 48.5	 54	 1.5	 1.5	 3.4	 0.55	 1.10	 0.60	 0.244
		 4T-15101/15243	 32.5	 31.5	 54	 58	 0.8	 2	 6.0	 0.35	 1.71	 0.94	 0.301
		 4T-15100/15245	 38	 31.5	 55	 58	 3.5	 1.3	 6.0	 0.35	 1.71	 0.94	 0.301
		 4T-15102/15245	 34	 31.5	 55	 58	 1.5	 1.3	 6.0	 0.35	 1.71	 0.94	 0.303
		 4T-M86643/M86610	 38	 36.5	 54	 60	 1.5	 1.5	 3.3	 0.55	 1.10	 0.60	 0.372
		 4T-23100/23256	 39	 34.5	 53	 63	 1.5	 1.5	 2.0	 0.73	 0.82	 0.45	 0.363
		 4T-2687/2631	 33.5	 31.5	 58	 60	 1.3	 1.3	 9.3	 0.25	 2.36	 1.30	 0.444

		 4T-15103/15245	 33	 32.5	 55	 58	 0.8	 1.3	 6.0	 0.35	 1.71	 0.94	 0.3

		 4T-2682/2631	 34.5	 32	 58	 60	 1.5	 1.3	 9.3	 0.25	 2.36	 1.30	 0.436

		 4T-L44649†/L44610	 37.5	 31	 44.5	 47	 3.5	 1.3	 3.4	 0.37	 1.60	 0.88	 0.12
		 4T-15580†/15523	 38.5	 32	 51	 54	 3.5	 1.5	 5.0	 0.35	 1.73	 0.95	 0.261
		 4T-15106†/15245	 33.5	 33	 55	 58	 0.8	 1.3	 6.0	 0.35	 1.71	 0.94	 0.291
		 4T-2688†/2631	 35	 33	 58	 60	 1.5	 1.3	 9.3	 0.25	 2.36	 1.30	 0.429

		 4T-1985/1930	 34	 33.5	 51	 54	 0.8	 0.8	 5.9	 0.33	 1.82	 1.00	 0.217
		 4T-15590/15520	 39.5	 33.5	 51	 53	 3.5	 1.5	 5.0	 0.35	 1.73	 0.95	 0.197

●Tapered Roller Bearings ●Tapered Roller Bearings

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

Bearing number 1) Installation-related dimensions Load Constant Axial Mass
center load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

1) �As for the maximum value for inner ring bore diameters of bearings whose bearing numbers are marked with “†” (inner ring), 
the precision class is an integer for class 4 and class 2 bearings only.

Note: �Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of 
installation-related dimensions ras and r1as.

Inch series



B-158 B-159

 d  28.575〜 31.750mm

	 30.000

	 30.112

	 30.162

	 30.213

	 30.226

	 31.750

	 29.000

	 29.367

	 29.987

	 28.575

		  58.738 	 19.050 	 19.355 	 15.080 	 45.0	 44.5	 6 700	 8 900
		  60.325 	 19.842 	 17.462 	 15.875 	 44.0	 45.5	 6 700	 8 900
		  60.325 	 19.845 	 19.355 	 15.875 	 45.0	 44.5	 6 700	 8 900
		  62.000 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200
		  64.292 	 21.433 	 21.433 	 16.670 	 57.5	 64.5	 6 100	 8 100
		  66.421 	 23.812 	 25.433 	 19.050 	 71.5	 72.5	 6 200	 8 200
		  68.262 	 22.225 	 22.225 	 17.462 	 63.0	 67.0	 5 800	 7 700
		  68.262 	 22.225 	 23.812 	 17.462 	 64.0	 65.5	 5 700	 7 700
		  69.850 	 23.812 	 25.357 	 19.050 	 76.5	 81.5	 5 700	 7 600
		  72.626 	 24.608 	 24.257 	 17.462 	 64.5	 55.5	 5 800	 7 700
		  73.025 	 22.225 	 22.225 	 17.462 	 62.5	 68.0	 5 300	 7 000

		  50.292 	 14.224 	 14.732 	 10.668 	 31.0	 35.5	 7 200	 9 600

		  66.421 	 23.812 	 25.433 	 19.050 	 71.5	 72.5	 6 200	 8 200

		  62.000 	 16.002 	 16.566 	 14.288 	 43.0	 42.0	 6 300	 8 400
		  62.000 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200

		  69.012 	 19.845 	 19.583 	 15.875 	 53.5	 58.0	 5 600	 7 400
		  72.000 	 29.370 	 27.783 	 23.020 	 80.0	 97.0	 5 400	 7 100

		  62.000 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200

		  62.000 	 16.002 	 16.566 	 14.288 	 43.0	 42.0	 6 300	 8 400
		  64.292 	 21.433 	 21.433 	 16.670 	 57.5	 64.5	 6 100	 8 100
		  69.850 	 23.812 	 25.357 	 19.050 	 76.5	 81.5	 5 700	 7 600
		  72.626 	 30.162 	 29.997 	 23.812 	 93.5	 98.0	 5 500	 7 300

		  62.000 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200
		  62.000 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200
		  62.000 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200

		  69.012 	 19.845 	 19.583 	 15.875 	 53.5	 58.0	 5 600	 7 400
		  69.012 	 19.845 	 19.583 	 15.875 	 53.5	 58.0	 5 600	 7 400

		  59.131 	 15.875 	 16.764 	 11.811 	 38.5	 41.0	 6 300	 8 400
		  62.000 	 18.161 	 19.050 	 14.288 	 52.0	 54.0	 6 100	 8 200
		  62.000 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200

		 4T-1985/1932	 34	 33.5	 52	 54	 0.8	 1.3	 5.9	 0.33	 1.82	 1.00	 0.231
		 4T-15590/15523	 39.5	 33.5	 51	 54	 3.5	 1.5	 5.0	 0.35	 1.73	 0.95	 0.25
		 4T-1985/1931	 34	 33.5	 52	 55	 0.8	 1.3	 5.9	 0.33	 1.82	 1.00	 0.256
		 4T-15112/15245	 40	 34	 55	 58	 3.5	 1.3	 6.0	 0.35	 1.71	 0.94	 0.279
		 4T-M86647/M86610	 40	 31	 54	 60	 1.5	 1.5	 3.3	 0.55	 1.10	 0.60	 0.348
		 4T-2689/2631	 37.5	 36	 58	 60	 1.3	 1.3	 9.3	 0.25	 2.36	 1.30	 0.363
		 4T-02474/02420	 36.5	 36	 59	 63	 0.8	 1.5	 5.2	 0.42	 1.44	 0.79	 0.41
		 4T-2474/2420	 36	 35	 60	 63	 0.8	 1.5	 6.5	 0.34	 1.77	 0.97	 0.38
		 4T-2578/2523	 39	 35	 61	 64	 2.3	 1.3	 9.1	 0.27	 2.19	 1.21	 0.484
		 4T-41125/41286	 48	 36.5	 61	 68	 4.8	 1.5	 3.7	 0.60	 1.00	 0.55	 0.475
		 4T-02872/02820	 37.5	 37	 62	 68	 0.8	 3.3	 3.9	 0.45	 1.32	 0.73	 0.481

		 4T-L45449/L45410	 40	 33.5	 44.5	 48	 3.5	 1.3	 3.5	 0.37	 1.62	 0.89	 0.113

		 4T-2690/2631	 41	 35	 58	 60	 3.5	 1.3	 9.3	 0.25	 2.36	 1.30	 0.407

		 4T-17118†/17244	 38.5	 36	 54	 57	 1.5	 1.5	 3.3	 0.38	 1.57	 0.86	 0.229
		 4T-15117†/15245	 36.5	 35	 55	 58	 1.3	 1.3	 6.0	 0.35	 1.71	 0.94	 0.27

		 4T-14117A/14276	 44	 41	 60	 63	 3.5	 1.3	 4.1	 0.38	 1.57	 0.86	 0.37
	#4T-JHM88540/JHM88513	 44.5	 42.5	 58	 69	 1.3	 3.3	 6.0	 0.55	 1.10	 0.60	 0.62

		 4T-15116/15245	 36	 35.5	 55	 58	 0.8	 1.3	 6.0	 0.35	 1.71	 0.94	 0.27

		 4T-17119/17244	 37	 34.5	 54	 57	 1.5	 1.5	 3.3	 0.38	 1.57	 0.86	 0.228
		 4T-M86649/M86610	 44	 38	 54	 60	 1.5	 1.5	 3.3	 0.55	 1.10	 0.60	 0.336
		 4T-2558/2523	 40	 36.5	 61	 64	 2.3	 1.3	 9.1	 0.27	 2.19	 1.21	 0.467
		 4T-3187/3120	 39	 38.5	 61	 67	 0.8	 3.3	 9.9	 0.33	 1.80	 0.99	 0.621

		 4T-15118/15245	 43	 36.5	 55	 58	 3.5	 1.3	 6.0	 0.35	 1.71	 0.94	 0.266
		 4T-15119/15245	 37.5	 35.5	 55	 58	 1.5	 1.3	 6.0	 0.35	 1.71	 0.94	 0.269
		 4T-15120/15245	 36	 35.5	 55	 58	 0.8	 1.3	 6.0	 0.35	 1.71	 0.94	 0.269

		 4T-14116/14274	 38.5	 38	 59	 63	 0.8	 3.3	 4.1	 0.38	 1.57	 0.86	 0.369
		 4T-14116/14276	 38.5	 38	 60	 63	 0.8	 1.3	 4.1	 0.38	 1.57	 0.86	 0.371

		 4T-LM67048/LM67010	 42.5	 36	 52	 56	 ＊	 1.3	 2.8	 0.41	 1.46	 0.80	 0.183
		 4T-15123/15245	 44	 38	 55	 58	 ＊	 1.3	 5.1	 0.35	 1.71	 0.94	 0.249
		 4T-15125/15245	 42.5	 36.5	 55	 58	 3.5	 1.3	 6.0	 0.35	 1.71	 0.94	 0.254

●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

Bearing number 1) 2) Installation-related dimensions Load Constant Axial Mass
center load factors

mm mm kg
ras

3) r1as
da db Da Db Max. Max. a e Y2 Y0 (approx.)

0 0.4 Y2

Fa

Fr

Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, 
Y2 and Y0 see the table below.

1
X

min 3.56

min
4.75

＊

r1a

ra

2) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
3) Chamfer dimensions of the bearings marked “＊” are shown in the above drawings.

Note: Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of installation-related dimensions ras and r1as.
1) �As for the maximum value for inner ring bore diameters of bearings whose bearing numbers are marked with “†” (inner ring), the precision class is an integer for class 4 

and class 2 bearings only. 



B-160 B-161

 d  31.750〜 34.925mm

	 34.925

	 31.750

	 33.338

		  62.000 	 19.050 	 20.638 	 14.288 	 52.0	 54.0	 6 100	 8 200
		  66.421 	 25.400 	 25.357 	 20.638 	 76.5	 81.5	 5 700	 7 600
		  68.262 	 22.225 	 22.225 	 17.462 	 63.0	 67.0	 5 800	 7 700
		  68.262 	 22.225 	 22.225 	 17.462 	 63.0	 67.0	 5 800	 7 700
		  69.012 	 19.845 	 19.583 	 15.875 	 53.5	 58.0	 5 600	 7 400
		  69.012 	 19.845 	 19.583 	 15.875 	 53.5	 58.0	 5 600	 7 400
		  69.850 	 23.812 	 25.357 	 19.050 	 76.5	 81.5	 5 700	 7 600
		  69.850 	 23.812 	 25.357 	 19.050 	 76.5	 81.5	 5 700	 7 600
		  72.626 	 30.162 	 29.997 	 23.812 	 93.5	 98.0	 5 500	 7 300
		  72.626 	 30.162 	 29.997 	 23.812 	 93.5	 98.0	 5 500	 7 300
		  73.025 	 22.225 	 22.225 	 17.462 	 62.5	 68.0	 5 300	 7 000
		  73.025 	 22.225 	 23.812 	 17.462 	 69.5	 75.5	 5 200	 7 000
		  73.025 	 29.370 	 27.783 	 23.020 	 80.0	 97.0	 5 400	 7 100
		  73.812 	 29.370 	 27.783 	 23.020 	 80.0	 97.0	 5 400	 7 100
		  76.200 	 29.370 	 28.575 	 23.020 	 86.5	 105	 5 100	 6 800
		  79.375 	 29.370 	 29.771 	 23.812 	 103	 114	 4 900	 6 600

		  68.262 	 22.225 	 22.225 	 17.462 	 62.5	 71.0	 5 700	 7 500
		  69.012 	 19.845 	 19.583 	 15.875 	 53.5	 58.0	 5 600	 7 400
		  69.850 	 23.812 	 25.357 	 19.050 	 76.5	 81.5	 5 700	 7 600
		  72.626 	 30.162 	 29.997 	 23.812 	 93.5	 98.0	 5 500	 7 300
		  73.025 	 29.370 	 27.783 	 23.020 	 80.0	 97.0	 5 400	 7 100
		  76.200 	 23.812 	 25.654 	 19.050 	 81.0	 90.5	 5 100	 6 800
		  76.200 	 29.370 	 28.575 	 23.020 	 86.5	 105	 5 100	 6 800
		  76.200 	 29.370 	 28.575 	 23.020 	 86.5	 105	 5 100	 6 800
		  79.375 	 25.400 	 24.074 	 17.462 	 72.5	 67.0	 5 200	 6 900

		  65.088 	 18.034 	 18.288 	 13.970 	 51.5	 56.0	 5 700	 7 600
		  65.088 	 18.034 	 18.288 	 13.970 	 51.5	 56.0	 5 700	 7 600
		  69.012 	 19.845 	 19.583 	 15.875 	 53.5	 58.0	 5 600	 7 400
		  72.233 	 25.400 	 25.400 	 19.842 	 72.0	 84.5	 5 400	 7 200
		  72.238 	 20.638 	 20.638 	 15.875 	 53.0	 58.5	 5 300	 7 000
		  73.025 	 22.225 	 22.225 	 17.462 	 62.5	 68.0	 5 300	 7 000
		  73.025 	 22.225 	 22.225 	 17.462 	 62.5	 68.0	 5 300	 7 000
		  73.025 	 22.225 	 23.812 	 17.462 	 69.5	 75.5	 5 200	 7 000
		  73.025 	 23.812 	 24.608 	 19.050 	 78.5	 85.0	 5 300	 7 100
		  73.025 	 23.812 	 24.608 	 19.050 	 78.5	 85.0	 5 300	 7 100
		  73.025 	 23.812 	 25.654 	 19.050 	 81.0	 90.5	 5 100	 6 800
		  76.200 	 23.812 	 25.654 	 19.050 	 81.0	 90.5	 5 100	 6 800

		 4T-15126/15245	 38.5	 38	 55	 58	 0.8	 1.3	 6.0	 0.35	 1.71	 0.94	 0.257
		 4T-2580/2520	 38.5	 37.5	 56.9	 62.5	 0.8	 3.3	 9.1	 0.27	 2.19	 1.21	 0.41
		 4T-02475/02420	 44.5	 38.5	 59	 63	 3.5	 1.5	 5.2	 0.42	 1.44	 0.79	 0.382
		 4T-02476/02420	 39	 38.5	 59	 63	 0.8	 1.5	 5.2	 0.42	 1.44	 0.79	 0.384
		 4T-14124/14276	 39.5	 39	 60	 63	 0.8	 1.3	 4.1	 0.38	 1.57	 0.86	 0.36
		 4T-14125A/14276	 45	 39	 60	 63	 3.5	 1.3	 4.1	 0.38	 1.57	 0.86	 0.357
		 4T-2580/2523	 38.5	 37.5	 61	 64	 0.8	 1.3	 9.1	 0.27	 2.19	 1.21	 0.455
		 4T-2582/2523	 44	 37.5	 61	 64	 3.5	 1.3	 9.1	 0.27	 2.19	 1.21	 0.452
		 4T-3188/3120	 40	 39.5	 61	 67	 0.8	 3.3	 9.9	 0.33	 1.80	 0.99	 0.606
		 4T-3193/3120	 45.5	 39.5	 61	 67	 3.5	 3.3	 9.9	 0.33	 1.80	 0.99	 0.605
		 4T-02875/02820	 45.5	 39.5	 62	 68	 3.5	 3.3	 3.9	 0.45	 1.32	 0.73	 0.453
		 4T-2879/2820	 39.5	 38.5	 63	 68	 0.8	 3.3	 5.5	 0.37	 1.63	 0.90	 0.466
		 4T-HM88542/HM88510	 45.5	 42.6	 59	 70	 1.3	 3.3	 6.0	 0.55	 1.10	 0.60	 0.622
		 4T-HM88542/HM88512	 45.5	 42.6	 60	 70	 1.3	 3.3	 6.0	 0.55	 1.10	 0.60	 0.638
		 4T-HM89440/HM89410	 45.5	 44.3	 62	 73	 0.8	 3.3	 5.8	 0.55	 1.10	 0.60	 0.686
		 4T-3476/3420	 43	 41	 67	 74	 1.3	 3.3	 8.7	 0.37	 1.64	 0.90	 0.772

		 4T-M88048/M88010	 42.5	 41.2	 58	 65	 0.8	 1.5	 2.9	 0.55	 1.10	 0.60	 0.379
		 4T-14130/14276	 46.5	 40	 60	 63	 3.5	 1.3	 4.1	 0.38	 1.57	 0.86	 0.345
		 4T-2585/2523	 45	 39	 61	 64	 3.5	 1.3	 9.1	 0.27	 2.19	 1.21	 0.436
		 4T-3196/3120	 47	 40.5	 61	 67	 3.5	 3.3	 9.9	 0.33	 1.80	 0.99	 0.584
		 4T-HM88547/HM88510	 45.5	 42.6	 59	 70	 0.8	 3.3	 6.0	 0.55	 1.10	 0.60	 0.603
		 4T-2785/2720	 46	 40	 66	 70	 3.5	 3.3	 7.8	 0.30	 1.98	 1.09	 0.548
		 4T-HM89443/HM89410	 46.5	 44.3	 62	 73	 0.8	 3.3	 5.8	 0.55	 1.10	 0.60	 0.667
		 4T-HM89444/HM89410	 53	 44.3	 62	 73	 3.8	 3.3	 5.8	 0.55	 1.10	 0.60	 0.665
		 4T-43131/43312	 51	 42.1	 67	 74	 3.5	 1.5	 1.4	 0.67	 0.90	 0.49	 0.568

		 4T-LM48548/LM48510	 48	 41.5	 58	 61	 ＊	 1.3	 3.7	 0.38	 1.59	 0.88	 0.25
		 4T-LM48548A/LM48510	 40.5	 42.2	 58	 61	 0.8	 1.3	 3.7	 0.38	 1.59	 0.88	 0.252
		 4T-14137A/14276	 43.5	 41.5	 60	 63	 1.5	 1.3	 4.1	 0.38	 1.57	 0.86	 0.334
		 4T-HM88649/HM88610	 48.5	 42.5	 60	 69	 2.3	 2.3	 4.6	 0.55	 1.10	 0.60	 0.489
		 4T-16137/16284	 47	 40.5	 63	 67	 3.5	 1.3	 4.2	 0.40	 1.49	 0.82	 0.37
		 4T-02877/02820	 48.5	 42	 62	 68	 3.5	 3.3	 3.9	 0.45	 1.32	 0.73	 0.423
		 4T-02878/02820	 42.5	 42	 62	 68	 0.8	 3.3	 3.9	 0.45	 1.32	 0.73	 0.426
		 4T-2878/2820	 42	 41	 63	 68	 0.8	 3.3	 5.5	 0.37	 1.63	 0.90	 0.435
		 4T-25877/25820	 43	 40.5	 64	 68	 1.5	 2.3	 8.1	 0.29	 2.07	 1.14	 0.47
		 4T-25877/25821	 43	 40.5	 65	 68	 1.5	 0.8	 8.1	 0.29	 2.07	 1.14	 0.473
		 4T-2793/2735X	 42	 41	 66	 69	 0.8	 0.8	 7.8	 0.30	 1.98	 1.09	 0.444
		 4T-2793/2720	 42	 41	 66	 70	 0.8	 3.3	 7.8	 0.30	 1.98	 1.09	 0.534

●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

Bearing number 1) Installation-related dimensions Load Constant Axial Mass
center load factors

mm mm kg
ras

1) r1as
da db Da Db Max. Max. a e Y2 Y0 (approx.)

0 0.4 Y2

Fa

Fr

Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, 
Y2 and Y0 see the table below.

1
X

min 3.56

min
4.75

＊

r1a

ra

Note: �Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of 
installation-related dimensions ras and r1as.

1) �Chamfer dimensions of the bearings marked “＊” are shown in the above drawings.



B-162 B-163

 d  34.925〜 38.100mm

	 34.976

	 34.988

	 35.000

	 35.717

	 36.487

	 36.512

	 38.000

	 38.100

	 34.925

		  76.200 	 23.812 	 25.654 	 19.050 	 81.0	 90.5	 5 100	 6 800
		  76.200 	 29.370 	 28.575 	 23.020 	 86.5	 105	 5 100	 6 800
		  76.200 	 29.370 	 28.575 	 23.812 	 89.5	 97.0	 5 100	 6 800
		  76.200 	 29.370 	 28.575 	 23.812 	 89.5	 97.0	 5 100	 6 800
		  79.375 	 29.370 	 29.771 	 23.812 	 103	 114	 4 900	 6 600
		  80.167 	 29.370 	 30.391 	 23.812 	 105	 112	 4 800	 6 400
		  85.725 	 30.162 	 30.162 	 23.812 	 116	 132	 4 500	 6 000

		  69.012 	 19.845 	 19.583 	 15.875 	 53.5	 58.0	 5 600	 7 400

		  59.974 	 15.875 	 16.764 	 11.938 	 39.0	 47.5	 6 100	 8 100
		  61.973 	 16.700 	 17.000 	 13.600 	 41.0	 48.0	 5 900	 7 900
		  61.973 	 18.000 	 17.000 	 15.000 	 41.0	 48.0	 5 900	 7 900

		  70.000 	 24.000 	 23.500 	 19.000 	 69.0	 78.0	 5 500	 7 300
		  79.375 	 23.812 	 25.400 	 19.050 	 85.0	 97.5	 4 800	 6 400
		  80.000 	 21.000 	 22.403 	 17.826 	 75.5	 75.0	 4 700	 6 300

		  72.233 	 25.400 	 25.400 	 19.842 	 72.0	 84.5	 5 400	 7 200
		  72.626 	 25.400 	 25.400 	 19.842 	 72.0	 84.5	 5 400	 7 200

		  73.025 	 23.812 	 24.608 	 19.050 	 78.5	 85.0	 5 300	 7 100
		  76.200 	 23.812 	 25.654 	 19.050 	 81.0	 90.5	 5 100	 6 800

		  76.200 	 29.370 	 28.575 	 23.020 	 86.5	 105	 5 100	 6 800
		  76.200 	 29.370 	 28.575 	 23.020 	 86.5	 105	 5 100	 6 800
		  76.200 	 29.370 	 28.575 	 23.812 	 89.5	 97.0	 5 100	 6 800
		  79.375 	 29.370 	 28.829 	 22.664 	 95.5	 104	 5 000	 6 600
		  79.375 	 29.370 	 29.771 	 23.812 	 103	 114	 4 900	 6 600
		  88.500 	 25.400 	 23.698 	 17.462 	 78.5	 78.0	 4 000	 5 300

		  63.000 	 17.000 	 17.000 	 13.500 	 43.0	 52.5	 5 700	 7 600

		  63.500 	 12.700 	 11.908 	 9.525 	 28.7	 33.5	 5 500	 7 300
		  65.088 	 18.034 	 18.288 	 13.970 	 48.0	 57.0	 5 500	 7 400
		  69.012 	 19.050 	 19.050 	 15.083 	 53.0	 59.5	 5 300	 7 100
		  69.012 	 19.050 	 19.050 	 15.083 	 53.0	 59.5	 5 300	 7 100
		  71.438 	 15.875 	 16.520 	 11.908 	 48.0	 51.0	 5 400	 7 200
		  72.000 	 19.000 	 20.638 	 14.237 	 53.0	 58.5	 5 300	 7 000

		 4T-2796/2729	 47.5	 41	 68	 70	 3.5	 0.8	 7.8	 0.30	 1.98	 1.09	 0.536
		 4T-HM89446/HM89410	 56	 44.3	 62	 73	 3.5	 3.3	 5.8	 0.55	 1.10	 0.60	 0.646
		 4T-31593/31520	 50	 43.5	 64	 72	 3.5	 3.3	 7.8	 0.40	 1.49	 0.82	 0.626
		 4T-31594/31520	 46	 43.5	 64	 72	 1.5	 3.3	 7.8	 0.40	 1.49	 0.82	 0.628
		 4T-3478/3420	 50	 43.5	 67	 74	 3.5	 3.3	 8.7	 0.37	 1.64	 0.90	 0.731
		 4T-3379/3320	 48	 41.5	 70	 75	 3.5	 3.3	 11.2	 0.27	 2.20	 1.21	 0.736
		 4T-3872/3820	 53	 46	 73	 81	 3.5	 3.3	 8.1	 0.40	 1.49	 0.82	 0.902

		 4T-14139/14276	 43.5	 41.5	 60	 63	 1.3	 1.3	 4.1	 0.38	 1.57	 0.86	 0.33

		 4T-L68149†/L68111††	 45.5	 39	 53	 56	 ＊	 1.3	 2.5	 0.42	 1.44	 0.79	 0.179
		 4T-LM78349A†/LM78310A††	 42	 39.5	 54	 59	 1.5	 1.5	 2.4	 0.44	 1.35	 0.74	 0.206
		 4T-LM78349†/LM78310C††	 46	 40	 56	 59	 ＊	 1.5	 2.4	 0.44	 1.35	 0.74	 0.218

	#4T-JS3549A/JS3510	 47	 42	 60	 66.5	 2	 1.5	 3.6	 0.55	 1.10	 0.60	 0.42
		 4T-26883/26822	 42.5	 42	 71	 74	 0.8	 0.8	 7.4	 0.32	 1.88	 1.04	 0.61
		 4T-339/332	 42.5	 41.5	 73	 75	 0.8	 1.3	 6.6	 0.27	 2.20	 1.21	 0.534

		 4T-HM88648/HM88610	 54	 42.5	 60	 69	 3.5	 2.3	 4.6	 0.55	 1.10	 0.60	 0.477
		 4T-HM88648/HM88611AS	 54	 42.5	 59	 69	 3.5	 3.3	 3.0	 0.55	 1.10	 0.60	 0.482

		 4T-25880/25821	 44	 42	 65	 68	 1.5	 0.8	 8.1	 0.29	 2.07	 1.14	 0.456
		 4T-2780/2720	 44.5	 42.5	 66	 70	 1.5	 3.3	 7.8	 0.30	 1.98	 1.09	 0.516

		 4T-HM89448/HM89410	 48.5	 44.3	 62	 73	 0.8	 3.3	 5.8	 0.55	 1.10	 0.60	 0.628
		 4T-HM89449/HM89411	 57	 44.3	 65	 73	 3.5	 0.8	 5.8	 0.55	 1.10	 0.60	 0.63
		 4T-31597/31520	 51	 44.5	 64	 72	 3.5	 3.3	 7.8	 0.40	 1.49	 0.82	 0.606
		 4T-HM89249/HM89210	 55	 44	 66	 75	 3.5	 3.3	 5.8	 0.55	 1.10	 0.60	 0.689
		 4T-3479/3420	 45.5	 44.5	 67	 74	 0.8	 3.3	 8.7	 0.37	 1.64	 0.90	 0.707
		 4T-44143/44348	 54	 50	 75	 84	 2.3	 1.5	 -2.9	 0.78	 0.77	 0.42	 0.73

	#4T-JL69349/JL69310	 46.5	 42.5	 56	 60	 ＊	 1.3	 2.3	 0.42	 1.44	 0.79	 0.2

		 4T-13889/13830	 45	 42.5	 59	 60	 1.5	 0.8	 0.8	 0.35	 1.73	 0.95	 0.148
		 4T-LM29748/LM29710	 49	 42.5	 58.9	 62	 ＊	 1.3	 4.3	 0.33	 1.80	 0.99	 0.227
		 4T-13685/13621	 49.5	 43	 61	 65	 3.5	 2.3	 3.0	 0.40	 1.49	 0.82	 0.294
		 4T-13687/13621	 46.5	 43	 61	 65	 2	 2.3	 3.0	 0.40	 1.49	 0.82	 0.296
		 4T-19150/19281	 45	 43	 63	 66	 1.5	 1.5	 1.4	 0.44	 1.35	 0.74	 0.241
		 4T-16150/16282	 49.5	 43	 63	 67	 3.5	 1.5	 4.2	 0.40	 1.49	 0.82	 0.331

●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

0 0.4 Y2

Fa

Fr

Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, 
Y2 and Y0 see the table below.

1
X

min 3.56

min
4.75

＊

r1a

ra

Note: Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of installation-related dimensions ras and r1as.
1) �As for the maximum value for inner and outer ring diameters of bearings whose bearing numbers are marked with “†” (inner ring) and “††” (outer ring), the precision 

class is an integer for class 4 and class 2 bearings only.

2) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
3) �Chamfer dimensions of the bearings marked “＊” are shown in the above drawings.     4) Dimensions with “−” indicate a load center at the 

outside on the end of an inner ring.

Bearing number 1) 2) Installation-related dimensions Load Constant Axial Mass
center4) load factors

mm mm kg
ras

3) r1as
da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-164 B-165

 d  38.100〜 41.275mm

	 38.100

	 39.688

	 40.000

	 40.483

	 40.988

	 41.275

		  76.200 	 20.638 	 20.940 	 15.507 	 61.5	 63.0	 5 000	 6 700
		  76.200 	 23.812 	 25.654 	 19.050 	 81.0	 90.5	 5 100	 6 800
		  76.200 	 23.812 	 25.654 	 19.050 	 81.0	 90.5	 5 100	 6 800
		  79.375 	 23.812 	 25.400 	 19.050 	 85.0	 97.5	 4 800	 6 400
		  79.375 	 29.370 	 29.771 	 23.812 	 103	 114	 4 900	 6 600
		  80.000 	 21.006 	 20.940 	 15.875 	 61.5	 63.0	 5 000	 6 700
		  80.035 	 24.608 	 23.698 	 18.512 	 74.5	 82.5	 4 800	 6 400
		  82.550 	 29.370 	 28.575 	 23.020 	 96.5	 117	 4 700	 6 200
		  82.931 	 23.812 	 25.400 	 19.050 	 84.5	 98.0	 4 500	 6 000
		  85.725 	 30.162 	 30.162 	 23.812 	 116	 132	 4 500	 6 000
		  87.312 	 30.162 	 30.886 	 23.812 	 104	 117	 4 400	 5 900
		  88.500 	 25.400 	 23.698 	 17.462 	 78.5	 78.0	 4 000	 5 300
		  88.500 	 26.988 	 29.083 	 22.225 	 106	 107	 4 600	 6 100

		  76.200 	 23.812 	 25.654 	 19.050 	 81.0	 90.5	 5 100	 6 800
		  77.534 	 29.370 	 30.391 	 23.812 	 105	 112	 4 800	 6 400
		  79.375 	 23.812 	 25.400 	 19.050 	 85.0	 97.5	 4 800	 6 400
		  80.035 	 29.370 	 30.391 	 23.812 	 105	 112	 4 800	 6 400
		  80.167 	 29.370 	 30.391 	 23.812 	 105	 112	 4 800	 6 400
		  88.500 	 25.400 	 23.698 	 17.462 	 78.5	 78.0	 4 000	 5 300

		  76.200 	 20.638 	 20.940 	 15.507 	 61.5	 63.0	 5 000	 6 700
		  80.000 	 21.000 	 22.403 	 17.826 	 75.5	 75.0	 4 700	 6 300
		  85.000 	 20.638 	 21.692 	 17.462 	 77.5	 79.5	 4 400	 5 800
		  88.500 	 26.988 	 29.083 	 22.225 	 106	 107	 4 600	 6 100
		  107.950 	 36.512 	 36.957 	 28.575 	 157	 177	 3 600	 4 800

		  82.550 	 29.370 	 28.575 	 23.020 	 96.5	 117	 4 700	 6 200

		  67.975 	 17.500 	 18.000 	 13.500 	 51.0	 62.5	 5 300	 7 000

		  73.025 	 16.667 	 17.462 	 12.700 	 51.0	 55.5	 5 000	 6 600
		  73.431 	 19.558 	 19.812 	 14.732 	 62.0	 69.5	 5 000	 6 600
		  73.431 	 21.430 	 19.812 	 16.604 	 62.0	 69.5	 5 000	 6 600
		  76.200 	 18.009 	 17.384 	 14.288 	 47.0	 51.5	 4 900	 6 500
		  76.200 	 22.225 	 23.020 	 17.462 	 72.0	 80.5	 4 900	 6 500
		  76.200 	 25.400 	 25.400 	 20.638 	 85.0	 97.5	 4 800	 6 400
		  79.378 	 23.812 	 25.400 	 19.050 	 85.0	 97.5	 4 800	 6 400
		  80.000 	 18.009 	 17.384 	 14.288 	 47.0	 51.5	 4 900	 6 500

		 4T-28150/28300	 45.5	 43.5	 68	 71	 1.5	 1.3	 4.8	 0.40	 1.49	 0.82	 0.406
		 4T-2776/2720	 52	 43.5	 66	 70	 4.3	 0.8	 7.8	 0.30	 1.98	 1.09	 0.495
		 4T-2788/2720	 50	 43.5	 66	 70	 3.5	 3.3	 7.8	 0.30	 1.98	 1.09	 0.494
		 4T-26878/26822	 45	 44.5	 71	 74	 0.8	 0.8	 7.4	 0.32	 1.88	 1.04	 0.575
		 4T-3490/3420	 52	 45.5	 67	 74	 3.5	 3.3	 8.7	 0.37	 1.64	 0.90	 0.688
		 4T-28150/28315	 45.5	 43.5	 69	 73	 1.5	 1.5	 4.8	 0.40	 1.49	 0.82	 0.467
		 4T-27880/27820	 48	 47	 68	 75	 0.8	 1.5	 2.5	 0.56	 1.07	 0.59	 0.567
		 4T-HM801346/HM801310	 51	 49.1	 68	 78	 0.8	 3.3	 4.7	 0.55	 1.10	 0.60	 0.767
		 4T-25572/25520	 46	 46	 74	 77	 0.8	 0.8	 6.2	 0.33	 1.79	 0.99	 0.646
		 4T-3875/3820	 49.5	 48.5	 73	 81	 0.8	 3.3	 8.1	 0.40	 1.49	 0.82	 0.861
		 4T-3580/3525	 48	 45.5	 75	 81	 1.5	 3.3	 10.0	 0.31	 1.96	 1.08	 0.881
		 4T-44150/44348	 55	 50.8	 75	 84	 2.3	 1.5	 -2.9	 0.78	 0.77	 0.42	 0.714
		 4T-418/414	 51	 44.5	 77	 80	 3.5	 1.5	 9.1	 0.26	 2.28	 1.25	 0.843

		 4T-2789/2720	 52	 45	 66	 70	 3.5	 3.3	 7.8	 0.30	 1.98	 1.09	 0.475
		 4T-3382/3321	 52	 45.5	 68	 75	 3.5	 3.3	 11.2	 0.27	 2.20	 1.21	 0.669
		 4T-26880/26822	 48	 45.5	 71	 74	 1.5	 0.8	 7.4	 0.32	 1.88	 1.04	 0.556
		 4T-3382/3339	 52	 45.5	 71	 74.8	 3.5	 1.5	 11.2	 0.27	 2.20	 1.21	 0.666
		 4T-3386/3320	 46.5	 45.5	 70	 75	 0.8	 3.3	 11.2	 0.27	 2.20	 1.21	 0.672
		 4T-44158/44348	 58	 50.8	 75	 84	 3.5	 1.5	 -2.9	 0.78	 0.77	 0.42	 0.691

		 4T-28158/28300	 47.5	 45	 68	 71	 1.5	 1.3	 4.8	 0.40	 1.49	 0.82	 0.387
		 4T-344/332	 52	 45.5	 73	 75	 3.5	 1.3	 6.6	 0.27	 2.20	 1.21	 0.479
		 4T-350A/354A	 47.5	 46.5	 77	 80	 0.8	 1.3	 5.1	 0.31	 1.96	 1.08	 0.566
		 4T-420/414	 52	 46	 77	 80	 3.5	 1.5	 9.1	 0.26	 2.28	 1.25	 0.817
		 4T-543/532X	 57	 50	 94	 100	 3.5	 3.3	 12.3	 0.30	 2.02	 1.11	 1.77

		 4T-HM801349/HM801310	 58	 49.1	 68	 78	 3.5	 3.3	 4.7	 0.55	 1.10	 0.60	 0.734

		 4T-LM300849†/LM300811††	 52	 45.5	 61	 65	 ＊	 1.5	 3.6	 0.35	 1.72	 0.95	 0.232

		 4T-18590/18520	 53	 46	 66	 69	 3.5	 1.5	 2.9	 0.35	 1.71	 0.94	 0.283
		 4T-LM501349/LM501310	 54	 48	 67	 70	 3.5	 0.8	 3.3	 0.40	 1.50	 0.83	 0.334
		 4T-LM501349/LM501314	 54	 48	 65	 70	 3.5	 0.8	 3.3	 0.40	 1.50	 0.83	 0.354
		 4T-11162/11300	 49	 46.5	 67	 71	 1.5	 1.5	 0.7	 0.49	 1.23	 0.68	 0.337
		 4T-24780/24720	 54	 47	 68	 72	 3.5	 0.8	 4.5	 0.39	 1.53	 0.84	 0.435
		 4T-26882/26823	 54	 47	 69	 73	 3.5	 1.5	 7.4	 0.32	 1.88	 1.04	 0.49
		 4T-26885/26822	 48	 47	 71	 74	 0.8	 0.8	 7.4	 0.32	 1.88	 1.04	 0.535
		 4T-11162/11315	 49	 46.5	 69	 73	 1.5	 1.5	 0.7	 0.49	 1.23	 0.68	 0.389

●Tapered Roller Bearings ●Tapered Roller Bearings

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

Inch series

0 0.4 Y2

Fa

Fr

Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, 
Y2 and Y0 see the table below.

1
X

min 3.56

min
4.75

＊

r1a

ra

Note: Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of installation-related dimensions ras and r1as.
1) �As for the maximum value for inner and outer ring diameters of bearings whose bearing numbers are marked with “†” (inner ring) and “††” (outer ring), the precision 

class is an integer for class 4 and class 2 bearings only.

2) �Chamfer dimensions of the bearings marked “＊” are shown in the above drawings.
3) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Bearing number 1) Installation-related dimensions Load Constant Axial Mass
center3) load factors

mm mm kg
ras

2) r1as
da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-166 B-167

 d  41.275〜 44.450mm

	 41.275

	 42.070

	 42.862

	 42.875

	 44.450

		  80.000 	 21.000 	 22.403 	 17.826 	 75.5	 75.0	 4 700	 6 300
		  79.378 	 23.812 	 25.400 	 19.050 	 85.0	 97.5	 4 800	 6 400
		  82.550 	 26.543 	 25.654 	 20.193 	 89.0	 104	 4 600	 6 100
		  85.725 	 30.162 	 30.162 	 23.812 	 116	 132	 4 500	 6 000
		  87.312 	 30.162 	 30.886 	 23.812 	 104	 117	 4 400	 5 900
		  88.900 	 30.162 	 29.370 	 23.020 	 104	 125	 4 300	 5 800
		  90.488 	 39.688 	 40.386 	 33.338 	 151	 175	 4 300	 5 800
		  92.075 	 26.195 	 23.812 	 16.670 	 80.5	 81.5	 3 800	 5 000
		  93.662 	 31.750 	 31.750 	 26.195 	 115	 131	 4 100	 5 500
		  95.250 	 30.162 	 29.370 	 23.020 	 120	 147	 4 000	 5 300
		  95.250 	 30.958 	 28.300 	 20.638 	 91.5	 92.0	 3 700	 5 000
		  95.250 	 30.958 	 28.575 	 22.225 	 107	 116	 3 700	 4 900

		  90.488 	 39.688 	 40.386 	 33.338 	 151	 175	 4 300	 5 800

		  82.550 	 26.195 	 26.988 	 20.638 	 83.5	 97.0	 4 600	 6 100
		  82.931 	 23.812 	 25.400 	 19.050 	 84.5	 98.0	 4 500	 6 000
		  87.312 	 30.162 	 30.886 	 23.812 	 104	 117	 4 400	 5 900

		  79.375 	 23.812 	 25.400 	 19.050 	 85.0	 97.5	 4 800	 6 400
		  82.931 	 23.812 	 25.400 	 19.050 	 84.5	 98.0	 4 500	 6 000

		  76.992 	 17.462 	 17.145 	 11.908 	 48.5	 54.0	 4 700	 6 300
		  79.375 	 17.462 	 17.462 	 13.495 	 50.5	 56.0	 4 600	 6 200
		  82.931 	 23.812 	 25.400 	 19.050 	 84.5	 98.0	 4 500	 6 000
		  82.931 	 23.812 	 25.400 	 19.050 	 84.5	 98.0	 4 500	 6 000
		  84.138 	 30.162 	 30.886 	 23.812 	 104	 117	 4 400	 5 900
		  85.000 	 20.638 	 21.692 	 17.462 	 77.5	 79.5	 4 400	 5 800
		  87.312 	 30.162 	 30.886 	 23.812 	 104	 117	 4 400	 5 900
		  88.900 	 30.162 	 29.370 	 23.020 	 104	 125	 4 300	 5 800
		  93.264 	 30.162 	 30.302 	 23.812 	 113	 134	 4 000	 5 300
		  93.662 	 31.750 	 31.750 	 26.195 	 115	 131	 4 100	 5 500
		  95.250 	 27.783 	 28.575 	 22.225 	 119	 139	 3 900	 5 200
		  95.250 	 27.783 	 29.900 	 22.225 	 120	 129	 4 200	 5 600
		  95.250 	 30.162 	 29.370 	 23.020 	 120	 147	 4 000	 5 300
		  95.250 	 30.958 	 28.300 	 20.638 	 91.5	 92.0	 3 700	 5 000
		  95.250 	 30.958 	 28.575 	 22.225 	 107	 116	 3 700	 4 900
		  101.600 	 34.925 	 36.068 	 26.988 	 150	 165	 3 800	 5 000
		  104.775 	 30.162 	 29.317 	 24.605 	 127	 148	 3 500	 4 700

		 4T-336/332	 47	 46	 73	 75	 0.8	 1.3	 6.6	 0.27	 2.20	 1.21	 0.468
		 4T-26882/26824	 54	 47	 70	 74	 3.5	 0.8	 7.4	 0.32	 1.88	 1.04	 0.532
		 4T-M802048/M802011	 57	 50.6	 70	 79	 3.5	 3.3	 3.2	 0.55	 1.10	 0.60	 0.641
		 4T-3880/3820	 52	 50	 73	 81	 0.8	 3.3	 8.1	 0.40	 1.49	 0.82	 0.814
		 4T-3576/3525	 49	 48	 75	 81	 0.8	 3.3	 10.0	 0.31	 1.96	 1.08	 0.83
		 4T-HM803145/HM803110	 54	 53	 74	 85	 0.8	 3.3	 4.6	 0.55	 1.10	 0.60	 0.902
		 4T-4388/4335	 60	 52	 77	 85	 3.5	 3.3	 15.0	 0.28	 2.11	 1.16	 1.26
		 4T-M903345/M903310	 65	 54	 78	 88	 3.5	 1.5	 -3.6	 0.83	 0.72	 0.40	 0.758
		 4T-46162/46368	 52	 51	 79	 87	 0.8	 3.3	 7.1	 0.40	 1.49	 0.82	 1.09
		 4T-HM804840/HM804810	 61	 54	 81	 91	 3.5	 3.3	 3.7	 0.55	 1.10	 0.60	 1.08
		 4T-53162/53375	 57	 52.7	 81	 89	 1.5	 0.8	 0.5	 0.74	 0.81	 0.45	 0.974
		 4T-HM903245/HM903210	 63	 54	 81	 91	 3.5	 0.8	 -0.4	 0.74	 0.81	 0.45	 1.05

		 4T-4395/4335	 60	 52	 77	 85	 3.5	 3.3	 15.0	 0.28	 2.11	 1.16	 1.24

		 4T-22780/22720	 56	 50	 71	 77	 3.5	 3.3	 6.4	 0.40	 1.49	 0.82	 0.618
		 4T-25578/25520	 53	 49.5	 74	 77	 2.3	 0.8	 6.2	 0.33	 1.79	 0.99	 0.584
		 4T-3579/3525	 56	 49.5	 75	 81	 3.5	 3.3	 10.0	 0.31	 1.96	 1.08	 0.807

		 4T-26884/26822	 55	 48.5	 71	 74	 3.5	 0.8	 7.4	 0.32	 1.88	 1.04	 0.511
		 4T-25577/25520	 55	 49	 74	 77	 3.5	 0.8	 6.2	 0.33	 1.79	 0.99	 0.582

		 4T-12175/12303	 52	 49.5	 68	 73	 1.5	 1.5	 -0.2	 0.51	 1.19	 0.65	 0.308
		 4T-18685/18620	 54	 49.5	 71	 74	 2.8	 1.5	 2.2	 0.37	 1.60	 0.88	 0.347
		 4T-25580/25520	 57	 50	 74	 77	 3.5	 0.8	 6.2	 0.33	 1.79	 0.99	 0.56
		 4T-25582/25520	 60	 50	 74	 77	 5	 0.8	 6.2	 0.33	 1.79	 0.99	 0.564
		 4T-3578/3520	 57	 51	 74	 79.5	 3.5	 3.3	 10.0	 0.31	 1.96	 1.08	 0.701
		 4T-355/354A	 54	 50	 77	 80	 2.3	 1.3	 5.1	 0.31	 1.96	 1.08	 0.511
		 4T-3578/3525	 57	 51	 75	 81	 3.5	 3.3	 10.0	 0.31	 1.96	 1.08	 0.78
		 4T-HM803149/HM803110	 62	 53.4	 74	 85	 3.5	 3.3	 4.6	 0.55	 1.10	 0.60	 0.85
		 4T-3782/3720	 58	 52	 82	 87.9	 3.5	 3.3	 8.3	 0.34	 1.77	 0.97	 0.959
		 4T-46175/46368	 55	 54	 79	 87	 0.8	 3.3	 7.1	 0.40	 1.49	 0.82	 1.04
		 4T-33885/33821	 53	 53	 85	 90	 0.8	 2.3	 8.0	 0.33	 1.82	 1.00	 0.986
		 4T-438/432	 57	 51	 83	 87	 3.5	 2.3	 9.2	 0.28	 2.11	 1.16	 0.957
		 4T-HM804842/HM804810	 57	 57	 81	 91	 0.8	 3.3	 3.7	 0.55	 1.10	 0.60	 1.04
		 4T-53177/53375	 63	 52.7	 81	 89	 3.5	 0.8	 0.5	 0.74	 0.81	 0.45	 0.93
		 4T-HM903249/HM903210	 65	 54	 81	 91	 3.5	 0.8	 -0.4	 0.74	 0.81	 0.45	 0.999
		 4T-527/522	 59	 53	 89	 95	 3.5	 3.3	 12.9	 0.29	 2.10	 1.16	 1.36
		 4T-460/453X	 60	 54	 92	 98	 3.5	 3.3	 7.1	 0.34	 1.79	 0.98	 1.29

●Tapered Roller Bearings ●Tapered Roller Bearings

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

Inch series

1) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.Note: �Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of 
installation-related dimensions ras and r1as.

Bearing number Installation-related dimensions Load Constant Axial Mass
center1) load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-168 B-169

 d  44.450〜 47.625mm

	 44.450

	 44.983

	 45.000

	 45.237

	 45.242

	 45.618

	 45.987

	 46.038

	 47.625

		  104.775 	 30.162 	 30.958 	 23.812 	 144	 169	 3 500	 4 700
		  104.775 	 36.512 	 36.512 	 28.575 	 153	 189	 3 600	 4 800
		  111.125 	 30.162 	 26.909 	 20.638 	 115	 136	 3 200	 4 200
		  111.125 	 30.162 	 26.909 	 20.638 	 115	 136	 3 200	 4 200
		  127.000 	 50.800 	 52.388 	 41.275 	 277	 320	 3 200	 4 300

		  82.931 	 23.812 	 25.400 	 19.050 	 84.5	 98.0	 4 500	 6 000
		  93.264 	 30.162 	 30.302 	 23.812 	 113	 134	 4 000	 5 300

		  85.000 	 20.638 	 21.692 	 17.462 	 77.5	 79.5	 4 400	 5 800
		  88.900 	 20.638 	 22.225 	 16.513 	 85.0	 90.5	 4 100	 5 500

		  87.312 	 30.162 	 30.886 	 23.812 	 104	 117	 4 400	 5 900

		  73.431 	 19.558 	 19.812 	 15.748 	 60.0	 76.0	 4 800	 6 400
		  77.788 	 19.842 	 19.842 	 15.080 	 63.5	 73.5	 4 600	 6 200

		  82.550 	 23.812 	 25.400 	 19.050 	 84.5	 98.0	 4 500	 6 000
		  82.931 	 23.812 	 25.400 	 19.050 	 84.5	 98.0	 4 500	 6 000
		  83.058 	 23.876 	 25.400 	 19.114 	 84.5	 98.0	 4 500	 6 000
		  85.000 	 23.812 	 25.400 	 19.050 	 84.5	 98.0	 4 500	 6 000

		  74.976 	 18.000 	 18.000 	 14.000 	 56.5	 71.0	 4 700	 6 300

		  79.375 	 17.462 	 17.462 	 13.495 	 50.5	 56.0	 4 600	 6 200
		  82.931 	 23.812 	 25.400 	 19.050 	 84.5	 98.0	 4 500	 6 000
		  85.000 	 20.638 	 21.692 	 17.462 	 77.5	 79.5	 4 400	 5 800
		  85.000 	 25.400 	 25.608 	 20.638 	 87.5	 104	 4 400	 5 800
		  90.119 	 23.000 	 21.692 	 21.808 	 77.5	 79.5	 4 400	 5 800
		  93.264 	 30.162 	 30.302 	 23.812 	 113	 134	 4 000	 5 300
		  95.250 	 27.783 	 29.900 	 22.225 	 120	 129	 4 200	 5 600

		  88.900 	 20.638 	 22.225 	 16.513 	 85.0	 90.5	 4 100	 5 500
		  88.900 	 25.400 	 25.400 	 19.050 	 91.0	 101	 4 200	 5 600
		  93.264 	 30.162 	 30.302 	 23.812 	 113	 134	 4 000	 5 300
		  95.250 	 30.162 	 29.370 	 23.020 	 120	 147	 4 000	 5 300
		  96.838 	 21.000 	 21.946 	 15.875 	 86.5	 96.5	 3 700	 5 000
		  101.600 	 34.925 	 36.068 	 26.988 	 150	 165	 3 800	 5 000
		  104.775 	 30.162 	 29.317 	 24.605 	 127	 148	 3 500	 4 700

		 4T-45280/45220	 55	 54	 93	 99	 0.8	 3.3	 7.9	 0.33	 1.80	 0.99	 1.33
		 4T-HM807040/HM807010	 66	 59	 89	 100	 3.5	 3.3	 7.4	 0.49	 1.23	 0.68	 1.62
		 4T-55175C/55437	 70	 64	 92	 105	 3.5	 3.3	 -7.4	 0.88	 0.68	 0.37	 1.45
		 4T-55176C/55437	 71	 65	 92	 105	 0.8	 3.3	 -7.4	 0.88	 0.68	 0.37	 1.09
		 4T-6277/6220	 67	 60	 108	 117	 3.5	 3.3	 19.5	 0.30	 2.01	 1.11	 3.59

		 4T-25584/25520	 53	 51	 74	 77	 1.5	 0.8	 6.2	 0.33	 1.79	 0.99	 0.556
		 4T-3776/3720	 59	 53	 82	 87.9	 3.5	 3.3	 8.3	 0.34	 1.77	 0.97	 0.95

		 4T-358/354A	 53	 50	 77	 80	 1.5	 1.3	 5.1	 0.31	 1.96	 1.08	 0.505
		 4T-367/362A	 55	 51	 81	 84	 2	 1.3	 4.0	 0.32	 1.88	 1.03	 0.6

		 4T-3586/3525	 58	 52	 75	 81	 3.5	 3.3	 10.0	 0.31	 1.96	 1.08	 0.767

		 4T-LM102949/LM102910	 56	 50	 68	 70	 3.5	 0.8	 4.7	 0.31	 1.97	 1.08	 0.309
		 4T-LM603049/LM603011	 58	 52	 71	 74	 3.5	 0.8	 2.2	 0.43	 1.41	 0.77	 0.371

		 4T-25590/25519	 58	 51	 73	 77	 3.5	 2	 6.2	 0.33	 1.79	 0.99	 0.534
		 4T-25590/25520	 58	 51	 74	 77	 3.5	 0.8	 6.2	 0.33	 1.79	 0.99	 0.544
		 4T-25590/25522	 58	 51	 73	 77	 3.5	 2	 6.2	 0.33	 1.79	 0.99	 0.545
		 4T-25590/25526	 58	 51	 74	 78	 3.5	 2.3	 6.2	 0.33	 1.79	 0.99	 0.581

		 4T-LM503349A†/LM503310††	 57	 51	 67	 71	 ＊	 1.5	 1.9	 0.40	 1.49	 0.82	 0.298

		 4T-18690/18620	 56	 51	 71	 74	 2.8	 1.5	 2.2	 0.37	 1.60	 0.88	 0.331
		 4T-25592/25520	 58	 52	 74	 77	 3.5	 0.8	 6.2	 0.33	 1.79	 0.99	 0.538
		 4T-359A/354A	 57	 51	 77	 80	 3.5	 1.3	 5.1	 0.31	 1.96	 1.08	 0.489
		 4T-2984/2924	 58	 52	 76	 80	 3.5	 1.3	 6.4	 0.35	 1.73	 0.95	 0.616
		 4T-359S/352	 55	 51	 78	 82	 2.3	 2.3	 5.1	 0.31	 1.96	 1.08	 0.654
		 4T-3777/3720	 60	 53	 82	 87.9	 3.5	 3.3	 8.3	 0.34	 1.77	 0.97	 0.934
		 4T-436/432	 59	 52	 83	 87	 3.5	 2.3	 9.2	 0.28	 2.11	 1.16	 0.93

		 4T-369A/362A	 60	 53	 81	 84	 3.5	 1.3	 4.0	 0.32	 1.88	 1.03	 0.564
		 4T-M804048/M804010	 59	 56	 77	 85	 0.8	 3.3	 1.7	 0.55	 1.10	 0.60	 0.664
		 4T-3778/3720	 67	 55	 82	 87.9	 6.4	 3.3	 8.3	 0.34	 1.77	 0.97	 0.896
		 4T-HM804846/HM804810	 66	 57	 81	 91	 3.5	 3.3	 3.7	 0.55	 1.10	 0.60	 0.979
		 4T-386A/382A	 56	 55	 89	 92	 0.8	 0.8	 3.1	 0.35	 1.69	 0.93	 0.719
		 4T-528/522	 62	 55	 89	 95	 3.5	 3.3	 12.9	 0.29	 2.10	 1.16	 1.3
		 4T-463/453X	 65	 56	 92	 98	 4.8	 3.3	 7.1	 0.34	 1.79	 0.98	 1.24

●Tapered Roller Bearings ●Tapered Roller Bearings

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

Inch series

0 0.4 Y2

Fa

Fr

Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, 
Y2 and Y0 see the table below.

1
X

min 3.56

min
4.75

＊

r1a

ra

2) �Chamfer dimensions of the bearings marked “＊” are shown in the above drawings.
3) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Note: Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of installation-related dimensions ras and r1as.
1) �As for the maximum value for inner and outer ring diameters of bearings whose bearing numbers are marked with “†” (inner ring) and “††” (outer ring), the precision 

class is an integer for class 4 and class 2 bearings only.

Bearing number 1) Installation-related dimensions Load Constant Axial Mass
center3) load factors

mm mm kg
ras

2) r1as
da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-170 B-171

 d  47.625〜 50.800mm

	 47.625

	 48.412

	 49.212

	 49.987

	 50.000

	 50.800

		  104.775 	 30.162 	 30.958 	 23.812 	 144	 169	 3 500	 4 700
		  111.125 	 30.162 	 26.909 	 20.638 	 115	 136	 3 200	 4 200
		  123.825 	 36.512 	 32.791 	 25.400 	 171	 188	 2 900	 3 900

		  95.250 	 30.162 	 29.370 	 23.020 	 120	 147	 4 000	 5 300
		  95.250 	 30.162 	 29.370 	 23.020 	 120	 147	 4 000	 5 300

		  93.264 	 30.162 	 30.302 	 23.812 	 113	 134	 4 000	 5 300
		  103.188 	 43.658 	 44.475 	 36.512 	 193	 232	 3 800	 5 000
		  104.775 	 36.512 	 36.512 	 28.575 	 153	 189	 3 600	 4 800
		  114.300 	 44.450 	 44.450 	 34.925 	 206	 225	 3 600	 4 800
		  114.300 	 44.450 	 44.450 	 36.068 	 226	 261	 3 500	 4 700

		  82.550 	 21.590 	 22.225 	 16.510 	 77.5	 94.0	 4 300	 5 700
		  92.075 	 24.608 	 25.400 	 19.845 	 93.0	 116	 4 000	 5 300
		  114.300 	 44.450 	 44.450 	 36.068 	 226	 261	 3 500	 4 700

		  82.000 	 21.500 	 21.500 	 17.000 	 77.5	 94.0	 4 300	 5 700
		  84.000 	 22.000 	 22.000 	 17.500 	 77.5	 94.5	 4 300	 5 700
		  88.900 	 20.638 	 22.225 	 16.513 	 85.0	 90.5	 4 100	 5 500
		  88.900 	 20.638 	 22.225 	 16.513 	 85.0	 90.5	 4 100	 5 500
		  90.000 	 28.000 	 28.000 	 23.000 	 118	 141	 4 100	 5 400
		  105.000 	 37.000 	 36.000 	 29.000 	 153	 189	 3 600	 4 800
		  110.000 	 22.000 	 21.996 	 18.824 	 99.5	 120	 3 200	 4 300

		  82.550 	 21.590 	 22.225 	 16.510 	 77.5	 94.0	 4 300	 5 700
		  85.000 	 17.462 	 17.462 	 13.495 	 55.0	 65.0	 4 200	 5 600
		  88.900 	 17.462 	 17.462 	 13.495 	 55.0	 65.0	 4 200	 5 600
		  88.900 	 20.638 	 22.225 	 16.513 	 85.0	 90.5	 4 100	 5 500
		  88.900 	 20.638 	 22.225 	 16.513 	 85.0	 90.5	 4 100	 5 500
		  90.000 	 20.000 	 22.225 	 15.875 	 85.0	 90.5	 4 100	 5 500
		  92.075 	 24.608 	 25.400 	 19.845 	 93.0	 116	 4 000	 5 300
		  93.264 	 30.162 	 30.302 	 23.812 	 113	 134	 4 000	 5 300
		  93.264 	 30.162 	 30.302 	 23.812 	 113	 134	 4 000	 5 300
		  95.250 	 27.783 	 28.575 	 22.225 	 119	 139	 3 900	 5 200
		  95.250 	 30.162 	 30.302 	 23.812 	 113	 134	 4 000	 5 300
		  96.838 	 21.000 	 21.946 	 15.875 	 86.5	 96.5	 3 700	 5 000
		  97.630 	 24.608 	 24.608 	 19.446 	 98.0	 128	 3 700	 4 900
		  98.425 	 30.162 	 30.302 	 23.812 	 113	 134	 4 000	 5 300

		 4T-45282/45220	 63	 57	 93	 99	 3.5	 3.3	 7.9	 0.33	 1.80	 0.99	 1.33
		 4T-55187C/55437	 69	 62	 92	 105	 3.5	 3.3	 -7.4	 0.88	 0.68	 0.37	 1.4
		 4T-72188C/72487	 69	 67	 102	 116	 0.8	 3.3	 -1.5	 0.74	 0.81	 0.45	 2.16

		 4T-HM804848/HM804810	 63	 57	 81	 91	 2.3	 3.3	 3.7	 0.55	 1.10	 0.60	 0.967
		 4T-HM804849/HM804810	 66	 57	 81	 91	 3.5	 3.3	 3.7	 0.55	 1.10	 0.60	 0.965

		 4T-3781/3720	 62	 56	 82	 87.9	 3.5	 3.3	 8.3	 0.34	 1.77	 0.97	 0.876
		 4T-5395/5335	 66	 60	 89	 97	 3.5	 3.3	 16.1	 0.30	 2.02	 1.11	 1.75
		 4T-HM807044/HM807010	 69	 63	 89	 100	 3.5	 3.3	 7.4	 0.49	 1.23	 0.68	 1.52
		 4T-65390/65320	 70	 60	 97	 107	 3.5	 3.3	 12.5	 0.43	 1.39	 0.77	 2.23
		 4T-HH506348/HH506310	 71	 61	 97	 107	 3.5	 3.3	 13.3	 0.40	 1.49	 0.82	 2.33

		 4T-LM104947A†/LM104911	 55	 55	 75	 78	 0.5	 1.3	 5.8	 0.31	 1.97	 1.08	 0.434
		 4T-28579†/28521	 60	 56	 83	 87	 2.3	 0.8	 4.6	 0.38	 1.59	 0.87	 0.718
		 4T-HH506349†/HH506310	 72	 61	 97	 107	 3.5	 3.3	 13.3	 0.40	 1.49	 0.82	 2.31

	#4T-JLM104948/JLM104910	 61	 55	 76	 78	 3	 0.5	 5.4	 0.31	 1.97	 1.08	 0.42
	#4T-JLM704649/JLM704610	 64	 56	 76	 80	 3.5	 1.5	 2.3	 0.44	 1.37	 0.75	 0.466
		 4T-365/362A	 58	 55	 81	 84	 2	 1.3	 4.0	 0.32	 1.88	 1.03	 0.534
		 4T-366/362A	 59	 55	 81	 84	 2.3	 1.3	 4.0	 0.32	 1.88	 1.03	 0.53
	#4T-JM205149/JM205110	 63	 57	 80	 85	 3	 2.5	 7.4	 0.33	 1.82	 1.00	 0.755
	#4T-JHM807045/JHM807012	 69	 63	 90	 100	 3	 2.5	 7.5	 0.49	 1.23	 0.68	 1.52
		 4T-396/394A	 61	 60	 101	 105	 0.8	 1.3	 0.7	 0.40	 1.49	 0.82	 1.07

		 4T-LM104949/LM104911	 63	 56	 75	 78	 3.5	 1.3	 5.8	 0.31	 1.97	 1.08	 0.418
		 4T-18790/18720	 62	 56	 77	 80	 3.5	 1.5	 0.8	 0.41	 1.48	 0.81	 0.375
		 4T-18790/18724	 62	 56	 78	 82	 3.5	 1.5	 0.8	 0.41	 1.48	 0.81	 0.431
		 4T-368/362A	 58	 56	 81	 84	 1.5	 1.3	 4.0	 0.32	 1.88	 1.03	 0.524
		 4T-370A/362A	 65	 56	 81	 84	 5	 1.3	 4.0	 0.32	 1.88	 1.03	 0.516
		 4T-368A/362	 62	 56	 81	 84	 3.5	 2	 4.0	 0.32	 1.88	 1.03	 0.53
		 4T-28580/28521	 63	 57	 83	 87	 3.5	 0.8	 4.6	 0.38	 1.59	 0.87	 0.703
		 4T-3775/3720	 58	 58	 82	 87.9	 0.8	 3.3	 8.3	 0.34	 1.77	 0.97	 0.85
		 4T-3780/3720	 64	 58	 82	 87.9	 3.5	 3.3	 8.3	 0.34	 1.77	 0.97	 0.846
		 4T-33889/33821	 64	 58	 85	 90	 3.5	 2.3	 8.0	 0.33	 1.82	 1.00	 0.878
		 4T-3780/3726	 64	 58	 83.1	 88.9	 3.5	 3.3	 8.3	 0.34	 1.77	 0.97	 0.899
		 4T-385A/382A	 61	 60	 89	 92	 2.3	 0.8	 3.1	 0.35	 1.69	 0.93	 0.675
		 4T-28678/28622	 65	 58	 88	 92	 3.5	 0.8	 3.3	 0.40	 1.49	 0.82	 0.854
		 4T-3780/3732	 64	 58	 84.1	 89.9	 3.5	 3.3	 8.3	 0.34	 1.77	 0.97	 0.99

●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

Note: Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of installation-related dimensions ras and r1as.
1) �As for the maximum value for inner ring bore diameters of bearings whose bearing numbers are marked with “†” (inner ring), the precision class is an integer for class 4 

and class 2 bearings only. 

2) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
3) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Bearing number 1) 2) Installation-related dimensions Load Constant Axial Mass
center3) load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-172 B-173

 d  50.800〜 55.000mm

		  101.600 	 31.750 	 31.750 	 25.400 	 122	 136	 3 700	 5 000
		  101.600 	 34.925 	 36.068 	 26.988 	 150	 165	 3 800	 5 000
		  104.775 	 30.162 	 29.317 	 24.605 	 127	 148	 3 500	 4 700
		  104.775 	 30.162 	 30.958 	 23.812 	 144	 169	 3 500	 4 700
		  104.775 	 36.512 	 36.512 	 28.575 	 153	 189	 3 600	 4 800
		  104.775 	 36.512 	 36.512 	 28.575 	 158	 178	 3 700	 4 900
		  107.950 	 36.512 	 36.957 	 28.575 	 157	 177	 3 600	 4 800
		  111.125 	 30.162 	 28.575 	 20.638 	 115	 136	 3 200	 4 200
		  112.712 	 30.162 	 26.909 	 20.638 	 115	 136	 3 200	 4 200
		  112.712 	 30.162 	 30.048 	 23.812 	 132	 174	 3 200	 4 300
		  112.712 	 30.162 	 30.162 	 23.812 	 153	 195	 3 200	 4 200
		  117.475 	 33.338 	 31.750 	 23.812 	 144	 153	 3 300	 4 400
		  120.650 	 41.275 	 41.275 	 31.750 	 190	 213	 3 300	 4 400
		  123.825 	 36.512 	 32.791 	 25.400 	 171	 188	 2 900	 3 900
		  123.825 	 38.100 	 36.678 	 30.162 	 175	 216	 3 000	 4 100

		  88.900 	 20.638 	 22.225 	 16.513 	 85.0	 90.5	 4 100	 5 500

		  92.075 	 24.608 	 25.400 	 19.845 	 93.0	 116	 4 000	 5 300
		  93.264 	 30.162 	 30.302 	 23.812 	 113	 134	 4 000	 5 300
		  95.250 	 27.783 	 28.575 	 22.225 	 119	 139	 3 900	 5 200

		  88.900 	 19.050 	 19.050 	 13.492 	 67.5	 82.5	 4 000	 5 300
		  95.250 	 27.783 	 28.575 	 22.225 	 119	 139	 3 900	 5 200
		  96.838 	 21.000 	 21.946 	 15.875 	 86.5	 96.5	 3 700	 5 000
		  104.775 	 30.162 	 30.958 	 23.812 	 144	 169	 3 500	 4 700
		  104.775 	 36.512 	 36.512 	 28.575 	 153	 189	 3 600	 4 800
		  107.950 	 36.512 	 36.957 	 28.575 	 157	 177	 3 600	 4 800
		  120.650 	 41.275 	 41.275 	 31.750 	 190	 213	 3 300	 4 400
		  122.238 	 33.338 	 31.750 	 23.812 	 149	 163	 3 100	 4 200
		  122.238 	 43.658 	 43.764 	 36.512 	 215	 283	 3 100	 4 100
		  123.825 	 36.512 	 32.791 	 25.400 	 171	 188	 2 900	 3 900
		  123.825 	 38.100 	 36.678 	 30.162 	 175	 216	 3 000	 4 100
		  130.175 	 36.512 	 33.338 	 23.812 	 173	 186	 2 700	 3 600
		  140.030 	 36.512 	 33.236 	 23.520 	 190	 212	 2 600	 3 400

		  104.775 	 36.512 	 36.512 	 28.575 	 153	 189	 3 600	 4 800

		  90.000 	 23.000 	 23.000 	 18.500 	 86.0	 109	 3 900	 5 300

		 4T-49585/49520	 66	 59	 88	 96	 3.5	 3.3	 7.1	 0.40	 1.50	 0.82	 1.13
		 4T-529/522	 61	 60	 89	 95	 0.8	 3.3	 12.9	 0.29	 2.10	 1.16	 1.23
		 4T-455/453X	 60	 59	 92	 98	 0.8	 3.3	 7.1	 0.34	 1.79	 0.98	 1.19
		 4T-45284/45220	 71	 59	 93	 99	 6.4	 3.3	 7.9	 0.33	 1.80	 0.99	 1.24
		 4T-HM807046/HM807010	 70	 63.1	 89	 100	 3.5	 3.3	 7.4	 0.49	 1.23	 0.68	 1.48
		 4T-59200/59412	 68	 61	 92	 99	 3.5	 3.3	 9.6	 0.40	 1.49	 0.82	 1.44
		 4T-537/532X	 65	 59	 94	 100	 3.5	 3.3	 12.3	 0.30	 2.02	 1.11	 1.55
		 4T-HM907643/HM907614	 74	 65.3	 91	 105	 3.5	 3.3	 -7.2	 0.88	 0.68	 0.37	 1.36
		 4T-55200C/55443	 71	 64.4	 92	 106	 3.5	 3.3	 -7.4	 0.88	 0.68	 0.37	 1.34
		 4T-3975/3920	 68	 61	 99	 106	 3.5	 3.3	 4.5	 0.40	 1.49	 0.82	 1.53
		 4T-39575/39520	 68	 61	 101	 107	 3.5	 3.3	 6.6	 0.34	 1.77	 0.97	 1.54
		 4T-66200/66462	 71	 65	 100	 111	 3.5	 3.3	 0.4	 0.63	 0.96	 0.53	 1.68
		 4T-619/612	 67	 61	 105	 110	 3.5	 3.3	 14.4	 0.31	 1.91	 1.05	 2.3
		 4T-72200C/72487	 77	 67	 102	 116	 3.5	 3.3	 -1.5	 0.74	 0.81	 0.45	 2.1
		 4T-555/552A	 66	 62	 109	 116	 2.3	 3.3	 9.4	 0.35	 1.73	 0.95	 2.34

		 4T-368S/362A	 59	 56	 81	 84	 2	 1.3	 4.0	 0.32	 1.88	 1.03	 0.512

		 4T-28584/28521	 65	 58	 83	 87	 3.5	 0.8	 4.6	 0.38	 1.59	 0.87	 0.703
		 4T-3767/3720	 63	 59	 82	 87.9	 2.3	 3.3	 8.3	 0.34	 1.77	 0.97	 0.817
		 4T-33890/33821	 61	 59	 85	 90	 1.5	 2.3	 8.0	 0.33	 1.82	 1.00	 0.851

		 4T-LM806649/LM806610	 65	 61	 80	 85	 2.3	 2	 -2.2	 0.55	 1.10	 0.60	 0.437
		 4T-33895/33822	 63	 60	 86	 90	 1.5	 0.8	 8.0	 0.33	 1.82	 1.00	 0.823
		 4T-389A/382A	 61	 60	 89	 92	 0.8	 0.8	 3.1	 0.35	 1.69	 0.93	 0.632
		 4T-45287/45220	 62	 62	 93	 99	 0.8	 3.3	 7.9	 0.33	 1.80	 0.99	 1.17
		 4T-HM807049/HM807010	 73	 63.1	 89	 100	 3.5	 3.3	 7.4	 0.49	 1.23	 0.68	 1.41
		 4T-539/532X	 68	 61	 94	 100	 3.5	 3.3	 12.3	 0.30	 2.02	 1.11	 1.47
		 4T-621/612	 70	 63	 105	 110	 3.5	 3.3	 14.4	 0.31	 1.91	 1.05	 2.22
		 4T-66584/66520	 75	 68	 105	 116	 3.5	 3.3	 -1.8	 0.67	 0.90	 0.50	 1.81
		 4T-5578/5535	 73	 67	 106	 116	 3.5	 3.3	 13.3	 0.36	 1.67	 0.92	 2.64
		 4T-72212C/72487	 79	 67	 102	 116	 3.5	 3.3	 -1.5	 0.74	 0.81	 0.45	 2.03
		 4T-557S/552A	 73	 67	 109	 116	 3.5	 3.3	 9.4	 0.35	 1.73	 0.95	 2.25
		 4T-HM911242/HM911210	 79	 74	 109	 123.6	 3.5	 3.3	 -5.2	 0.82	 0.73	 0.40	 2.28
		 4T-78214C/78551	 79	 77.5	 117	 132	 0.8	 2.3	 -8.5	 0.87	 0.69	 0.38	 2.77

		 4T-HM807048/HM807010	 73	 63	 89	 100	 3.5	 3.3	 7.4	 0.49	 1.23	 0.68	 1.4

	#4T-JLM506849/JLM506810	 63	 61	 82	 86	 1.5	 0.5	 2.8	 0.40	 1.49	 0.82	 0.556

	 50.800

	 51.592

	 52.388

	 53.975

	 54.488

	 55.000

●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

Note: �Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of 
installation-related dimensions ras and r1as.

1) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
2) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Bearing number 1) Installation-related dimensions Load Constant Axial Mass
center2) load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-174 B-175

 d  55.000〜 60.000mm

	 55.562

	 55.575

	 57.531

	 59.987

		  95.000 	 29.000 	 29.000 	 23.500 	 119	 144	 3 800	 5 100
		  96.838 	 21.000 	 21.946 	 15.875 	 86.5	 96.5	 3 700	 5 000
		  110.000 	 39.000 	 39.000 	 32.000 	 192	 219	 3 500	 4 600

		  97.630 	 24.608 	 24.608 	 19.446 	 98.0	 128	 3 700	 4 900
		  123.825 	 36.512 	 32.791 	 25.400 	 171	 188	 2 900	 3 900
		  127.000 	 36.512 	 36.512 	 26.988 	 181	 228	 2 900	 3 800

		  96.838 	 21.000 	 21.946 	 15.875 	 86.5	 96.5	 3 700	 5 000

		  96.838 	 21.000 	 21.946 	 15.875 	 86.5	 96.5	 3 700	 5 000
		  96.838 	 21.000 	 21.946 	 15.875 	 86.5	 96.5	 3 700	 5 000
		  96.838 	 21.000 	 21.946 	 15.875 	 86.5	 96.5	 3 700	 5 000
		  96.838 	 21.000 	 21.946 	 15.875 	 86.5	 96.5	 3 700	 5 000
		  97.630 	 24.608 	 24.608 	 19.446 	 98.0	 128	 3 700	 4 900
		  104.775 	 30.162 	 29.317 	 24.605 	 127	 148	 3 500	 4 700
		  104.775 	 30.162 	 29.317 	 24.605 	 127	 148	 3 500	 4 700
		  104.775 	 30.162 	 30.958 	 23.812 	 144	 169	 3 500	 4 700
		  107.950 	 27.783 	 29.317 	 22.225 	 127	 148	 3 500	 4 700
		  110.000 	 22.000 	 21.996 	 18.824 	 99.5	 120	 3 200	 4 300
		  110.000 	 27.795 	 29.317 	 27.000 	 127	 148	 3 500	 4 700
		  112.712 	 30.162 	 30.048 	 23.812 	 132	 174	 3 200	 4 300
		  112.712 	 30.162 	 30.162 	 23.812 	 153	 195	 3 200	 4 200
		  112.712 	 30.162 	 30.162 	 23.812 	 153	 195	 3 200	 4 200
		  117.475 	 30.162 	 30.162 	 23.812 	 129	 175	 3 000	 4 000
		  117.475 	 33.338 	 31.750 	 23.812 	 144	 153	 3 300	 4 400
		  120.650 	 41.275 	 41.275 	 31.750 	 190	 213	 3 300	 4 400
		  123.825 	 36.512 	 32.791 	 25.400 	 171	 188	 2 900	 3 900
		  123.825 	 38.100 	 36.678 	 30.162 	 175	 216	 3 000	 4 100
		  140.030 	 36.512 	 33.236 	 23.520 	 190	 212	 2 600	 3 400

		  96.838 	 21.000 	 21.946 	 15.875 	 86.5	 96.5	 3 700	 5 000

		  122.238 	 33.338 	 31.750 	 23.812 	 149	 163	 3 100	 4 200

		  146.050 	 41.275 	 39.688 	 25.400 	 220	 234	 2 400	 3 200

		  95.000 	 24.000 	 24.000 	 19.000 	 92.5	 122	 3 700	 4 900
		  107.950 	 25.400 	 25.400 	 19.050 	 101	 140	 3 200	 4 300

	#4T-JM207049/JM207010	 64	 62	 85	 91	 1.5	 2.5	 7.6	 0.33	 1.79	 0.99	 0.823
		 4T-385/382A	 65	 61	 89	 92	 2.3	 0.8	 3.1	 0.35	 1.69	 0.93	 0.615
	#4T-JH307749/JH307710	 71	 64	 97	 104	 3	 2.5	 11.7	 0.35	 1.73	 0.95	 1.7

		 4T-28680/28622	 68	 62	 88	 92	 3.5	 0.8	 3.3	 0.40	 1.49	 0.82	 0.776
		 4T-72218C/72487	 80	 67	 102	 116	 3.5	 3.3	 -1.5	 0.74	 0.81	 0.45	 2
		 4T-HM813840/HM813810	 78	 72	 111	 121	 3.5	 3.3	 3.7	 0.50	 1.20	 0.66	 2.34

		 4T-389/382A	 65	 61	 89	 92	 2.3	 0.8	 3.1	 0.35	 1.69	 0.93	 0.606

		 4T-387/382A	 67	 63	 89	 92	 2.3	 0.8	 3.1	 0.35	 1.69	 0.93	 0.582
		 4T-387A/382A	 70	 63	 89	 92	 3.5	 0.8	 3.1	 0.35	 1.69	 0.93	 0.58
		 4T-387AS/382A	 73	 63	 89	 92	 5	 0.8	 3.1	 0.35	 1.69	 0.93	 0.575
		 4T-387S/382A	 64	 63	 89	 92	 0.8	 0.8	 3.1	 0.35	 1.69	 0.93	 0.584
		 4T-28682/28622	 70	 63	 88	 92	 3.5	 0.8	 3.3	 0.40	 1.49	 0.82	 0.749
		 4T-462/453X	 67	 63	 92	 98	 2.3	 3.3	 7.1	 0.34	 1.79	 0.98	 1.06
		 4T-469/453X	 72	 68	 92	 98	 3.5	 3.3	 7.1	 0.34	 1.79	 0.98	 1.06
		 4T-45289/45220	 65	 65	 93	 99	 0.8	 3.3	 7.9	 0.33	 1.80	 0.99	 1.1
		 4T-469/453A	 72	 68	 97	 100	 3.5	 0.8	 7.1	 0.34	 1.79	 0.98	 1.11
		 4T-390/394A	 70	 66	 101	 105	 2.3	 1.3	 0.7	 0.40	 1.49	 0.82	 0.961
		 4T-469/454	 72	 68	 96	 100	 3.5	 2	 7.1	 0.34	 1.79	 0.98	 1.24
		 4T-3979/3920	 72	 66	 99	 106	 3.5	 3.3	 4.5	 0.40	 1.49	 0.82	 1.41
		 4T-39580/39520	 74	 68	 101	 107	 3.5	 3.3	 6.6	 0.34	 1.77	 0.97	 1.41
		 4T-39581/39520	 81	 66	 101	 107	 8	 3.3	 6.6	 0.34	 1.77	 0.97	 1.4
		 4T-33225/33462	 74	 68	 104	 112	 3.5	 3.3	 2.6	 0.44	 1.38	 0.76	 1.58
		 4T-66225/66462	 76	 68.9	 100	 111	 3.5	 3.3	 0.4	 0.63	 0.96	 0.53	 1.54
		 4T-623/612	 72	 66	 105	 110	 3.5	 3.3	 14.4	 0.31	 1.91	 1.05	 2.13
		 4T-72225C/72487	 81	 67	 102	 116	 3.5	 3.3	 -1.5	 0.74	 0.81	 0.45	 1.96
		 4T-555S/552A	 76	 70	 109	 116	 3.5	 3.3	 9.4	 0.35	 1.73	 0.95	 2.17
		 4T-78225/78551	 83	 77	 117	 132	 3.5	 2.3	 -8.5	 0.87	 0.69	 0.38	 2.69

		 4T-388A/382A	 70	 63	 89	 92	 3.5	 0.8	 3.1	 0.35	 1.69	 0.93	 0.574

		 4T-66589/66520	 74	 73	 105	 116	 0.8	 3.3	 -1.8	 0.67	 0.90	 0.50	 1.66

		 4T-H913840†/H913810	 97	 82	 124	 138	 3.5	 3.3	 -4.3	 0.78	 0.77	 0.42	 3.22

	#4T-JLM508748/JLM508710	 75	 66	 85	 91	 5	 2.5	 3.0	 0.40	 1.49	 0.82	 0.609
		 4T-29580/29520	 75	 68	 96	 103	 3.5	 3.3	 0.6	 0.46	 1.31	 0.72	 0.992

	 59.972

	 57.150

	 55.000

	 60.000

●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

Note: �Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of installation-related dimensions ras and r1as.
1) �As for the maximum value for inner ring bore diameters of bearings whose bearing numbers are marked with “†” (inner ring), the precision class is an integer for class 4 

and class 2 bearings only.

2) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
3) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Bearing number 1) 2) Installation-related dimensions Load Constant Axial Mass
center3) load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-176 B-177

 d  60.000〜 65.000mm

	 60.000
		  110.000 	 22.000 	 21.996 	 18.824 	 99.5	 120	 3 200	 4 300
		  130.000 	 34.100 	 30.924 	 22.650 	 173	 186	 2 700	 3 600

		  100.000 	 25.400 	 25.400 	 19.845 	 100	 134	 3 500	 4 700
		  112.712 	 30.162 	 30.048 	 23.812 	 132	 174	 3 200	 4 300
		  122.238 	 38.100 	 38.354 	 29.718 	 208	 244	 3 100	 4 100
		  122.238 	 43.658 	 43.764 	 36.512 	 215	 283	 3 100	 4 100
		  123.825 	 38.100 	 36.678 	 30.162 	 175	 216	 3 000	 4 100
		  127.000 	 36.512 	 36.512 	 26.988 	 181	 228	 2 900	 3 800
		  127.000 	 44.450 	 44.450 	 34.925 	 226	 263	 3 100	 4 200
		  130.175 	 36.512 	 33.338 	 23.812 	 173	 186	 2 700	 3 600

		  110.000 	 22.000 	 21.996 	 18.824 	 99.5	 120	 3 200	 4 300
		  136.525 	 46.038 	 46.038 	 36.512 	 248	 355	 2 600	 3 500
		  146.050 	 41.275 	 39.688 	 25.400 	 220	 234	 2 400	 3 200

		  101.600 	 24.608 	 24.608 	 19.845 	 100	 134	 3 500	 4 700

		  101.600 	 25.400 	 25.400 	 19.845 	 100	 134	 3 500	 4 700

		  94.458 	 19.050 	 19.050 	 15.083 	 67.0	 103	 3 600	 4 800
		  107.950 	 25.400 	 25.400 	 19.050 	 101	 140	 3 200	 4 300
		  107.950 	 25.400 	 25.400 	 19.050 	 101	 140	 3 200	 4 300
		  110.000 	 22.000 	 21.996 	 18.824 	 99.5	 120	 3 200	 4 300
		  110.000 	 25.400 	 25.400 	 19.050 	 101	 140	 3 200	 4 300
		  112.712 	 30.162 	 30.048 	 23.812 	 132	 174	 3 200	 4 300
		  112.712 	 30.162 	 30.162 	 23.812 	 153	 195	 3 200	 4 200
		  120.000 	 29.794 	 29.007 	 24.237 	 142	 177	 3 000	 4 000
		  120.000 	 29.794 	 29.007 	 24.237 	 142	 177	 3 000	 4 000
		  122.238 	 38.100 	 38.354 	 29.718 	 208	 244	 3 100	 4 100
		  122.238 	 43.658 	 43.764 	 36.512 	 215	 283	 3 100	 4 100
		  123.825 	 38.100 	 36.678 	 30.162 	 175	 216	 3 000	 4 100
		  127.000 	 36.512 	 36.170 	 28.575 	 181	 229	 2 900	 3 800
		  127.000 	 36.512 	 36.512 	 26.988 	 181	 228	 2 900	 3 800
		  136.525 	 41.275 	 41.275 	 31.750 	 215	 262	 2 800	 3 800
		  140.030 	 36.512 	 33.236 	 23.520 	 190	 212	 2 600	 3 400

		  105.000 	 24.000 	 23.000 	 18.500 	 94.5	 117	 3 300	 4 500
		  110.000 	 28.000 	 28.000 	 22.500 	 132	 174	 3 200	 4 300

		 4T-397/394A	 69	 68	 101	 105	 0.8	 1.3	 0.7	 0.40	 1.49	 0.82	 0.918
	#4T-JHM911244/JHM911211	 84	 74	 109	 123	 3.5	 3.3	 -7.6	 0.82	 0.73	 0.40	 2.01

		 4T-28985/28921	 73	 67	 89	 96	 3.5	 3.3	 2.5	 0.43	 1.41	 0.78	 0.769
		 4T-3980/3920	 75	 68	 99	 106	 3.5	 3.3	 4.5	 0.40	 1.49	 0.82	 1.34
		 4T-HM212044/HM212011	 85	 70	 108	 116	 8	 3.3	 11.1	 0.34	 1.78	 0.98	 2.02
		 4T-5583/5535	 78	 72	 106	 116	 3.5	 3.3	 13.3	 0.36	 1.67	 0.92	 2.45
		 4T-558/552A	 76	 72	 109	 116	 2.3	 3.3	 9.4	 0.35	 1.73	 0.95	 2.09
		 4T-HM813841/HM813810	 83	 77	 111	 121	 3.5	 3.3	 3.7	 0.50	 1.20	 0.66	 2.21
		 4T-65237/65500	 87	 71	 107	 119	 3.5	 3.3	 9.3	 0.49	 1.23	 0.68	 2.59
		 4T-HM911245/HM911210	 93	 74	 109	 123.6	 5	 3.3	 -5.2	 0.82	 0.73	 0.40	 2.12

		 4T-392/394A	 70	 69	 101	 105	 0.8	 1.3	 0.7	 0.40	 1.49	 0.82	 0.88
		 4T-H715334/H715311	 87	 81	 118	 132	 3.5	 3.3	 8.7	 0.47	 1.27	 0.70	 3.47
		 4T-H913842/H913810	 90	 82.4	 124	 138	 3.5	 3.3	 -4.3	 0.78	 0.77	 0.42	 3.17

		 4T-28990/28920	 72	 68	 90	 97	 2	 3.3	 1.7	 0.43	 1.41	 0.78	 0.766

		 4T-28995/28920	 75	 69	 90	 97	 3.5	 3.3	 2.5	 0.43	 1.41	 0.78	 0.762

		 4T-L610549/L610510	 71	 69	 86	 91	 1.5	 1.5	 -0.6	 0.42	 1.41	 0.78	 0.453
		 4T-29585/29520	 77	 71	 96	 103	 3.5	 3.3	 0.6	 0.46	 1.31	 0.72	 0.924
		 4T-29586/29520	 73	 71	 96	 103	 1.5	 3.3	 0.6	 0.46	 1.31	 0.72	 0.93
		 4T-390A/394A	 73	 70	 101	 105	 1.5	 1.3	 0.7	 0.40	 1.49	 0.82	 0.858
		 4T-29585/29521	 77	 71	 99	 104	 3.5	 1.3	 0.6	 0.46	 1.31	 0.72	 0.982
		 4T-3982/3920	 77	 71	 99	 106	 3.5	 3.3	 4.5	 0.40	 1.49	 0.82	 1.27
		 4T-39585/39520	 77	 71	 101	 107	 3.5	 3.3	 6.6	 0.34	 1.77	 0.97	 1.27
		 4T-477/472	 73	 72	 107	 114	 0.8	 2	 3.9	 0.38	 1.56	 0.86	 1.6
		 4T-483/472	 78	 72	 107	 114	 3.5	 2	 3.9	 0.38	 1.56	 0.86	 1.43
		 4T-HM212046/HM212011	 80	 73	 108	 116	 3.5	 3.3	 11.1	 0.34	 1.78	 0.98	 1.95
		 4T-5584/5535	 81	 75	 106	 116	 3.5	 3.3	 13.3	 0.36	 1.67	 0.92	 2.34
		 4T-559/552A	 81	 75	 109	 116	 3.5	 3.3	 9.4	 0.35	 1.73	 0.95	 2.01
		 4T-565/563	 80	 73	 112	 120	 3.5	 3.3	 8.3	 0.36	 1.65	 0.91	 2.11
		 4T-HM813842/HM813810	 84	 78	 111	 121	 3.5	 3.3	 3.7	 0.50	 1.20	 0.66	 2.13
		 4T-639/632	 81	 74	 118	 125	 3.5	 3.3	 11.4	 0.36	 1.66	 0.91	 2.85
		 4T-78250/78551	 85	 79	 117	 132	 2.3	 2.3	 -8.5	 0.87	 0.69	 0.38	 2.54

	#4T-JLM710949/JLM710910	 77	 71	 96	 100.5	 3	 1	 0.3	 0.45	 1.32	 0.73	 0.744
	#4T-JM511946/JM511910	 78	 72	 99	 105	 3	 2.5	 3.4	 0.40	 1.49	 0.82	 1.09

	 60.325

	 61.912

	 62.738

	 63.500

	 65.000

	 61.976

●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

Note: �Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of 
installation-related dimensions ras and r1as.

1) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
2) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Bearing number 1) Installation-related dimensions Load Constant Axial Mass
center2) load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-178 B-179

 d  65.000〜 70.000mm

		  120.000 	 39.000 	 38.500 	 32.000 	 205	 248	 3 100	 4 100

		  135.755 	 53.975 	 56.007 	 44.450 	 310	 380	 2 900	 3 800

		  103.213 	 17.602 	 17.602 	 11.989 	 66.5	 78.0	 3 300	 4 400
		  107.950 	 25.400 	 25.400 	 19.050 	 101	 140	 3 200	 4 300
		  110.000 	 22.000 	 21.996 	 18.824 	 99.5	 120	 3 200	 4 300
		  112.712 	 30.162 	 30.048 	 23.812 	 132	 174	 3 200	 4 300
		  112.712 	 30.162 	 30.048 	 23.812 	 132	 174	 3 200	 4 300
		  112.712 	 30.162 	 30.162 	 23.812 	 153	 195	 3 200	 4 200
		  122.238 	 38.100 	 38.354 	 29.718 	 208	 244	 3 100	 4 100
		  123.825 	 38.100 	 36.678 	 30.162 	 175	 216	 3 000	 4 100
		  127.000 	 36.512 	 36.512 	 26.988 	 181	 228	 2 900	 3 800
		  130.175 	 41.275 	 41.275 	 31.750 	 215	 262	 2 800	 3 800
		  135.755 	 53.975 	 56.007 	 44.450 	 310	 380	 2 900	 3 800
		  136.525 	 41.275 	 41.275 	 31.750 	 215	 262	 2 800	 3 800
		  136.525 	 41.275 	 41.275 	 31.750 	 251	 293	 2 700	 3 700

		  110.000 	 22.000 	 21.996 	 18.824 	 99.5	 120	 3 200	 4 300
		  120.000 	 29.794 	 29.007 	 24.237 	 142	 177	 3 000	 4 000
		  123.825 	 38.100 	 36.678 	 30.162 	 175	 216	 3 000	 4 100
		  136.525 	 41.275 	 41.275 	 31.750 	 251	 293	 2 700	 3 700
		  136.525 	 46.038 	 46.038 	 36.512 	 248	 355	 2 600	 3 500

		  112.712 	 25.400 	 25.400 	 19.050 	 106	 151	 3 100	 4 100
		  117.475 	 30.162 	 30.162 	 23.812 	 129	 175	 3 000	 4 000
		  120.000 	 29.794 	 29.007 	 24.237 	 142	 177	 3 000	 4 000
		  120.000 	 32.545 	 32.545 	 26.195 	 163	 214	 3 000	 4 000
		  120.650 	 25.400 	 25.400 	 19.050 	 106	 151	 3 100	 4 100
		  127.000 	 36.512 	 36.170 	 28.575 	 181	 229	 2 900	 3 800
		  136.525 	 41.275 	 41.275 	 31.750 	 215	 262	 2 800	 3 800
		  146.050 	 41.275 	 41.275 	 31.750 	 228	 295	 2 500	 3 300
		  150.089 	 44.450 	 46.672 	 36.512 	 289	 360	 2 400	 3 200
		  168.275 	 53.975 	 56.363 	 41.275 	 375	 460	 2 200	 3 000

		  121.442 	 24.608 	 23.012 	 17.462 	 101	 127	 2 900	 3 800

		  110.000 	 26.000 	 25.000 	 20.500 	 108	 150	 3 200	 4 200
		  115.000 	 29.000 	 29.000 	 23.000 	 138	 171	 3 100	 4 100

	#4T-JH211749/JH211710	 80	 74	 107	 114	 3	 2.5	 10.9	 0.34	 1.78	 0.98	 1.9

		 4T-6379/6320	 84	 77	 117	 126	 3.5	 3.3	 18.8	 0.32	 1.85	 1.02	 3.71

		 4T-L812148/L812111	 75	 72	 96	 99	 1.5	 0.8	 -3.7	 0.49	 1.23	 0.68	 0.48
		 4T-29590/29520	 80	 73	 96	 103	 3.5	 3.3	 0.6	 0.46	 1.31	 0.72	 0.86
		 4T-395A/394A	 73	 73	 101	 105	 0.8	 1.3	 0.7	 0.40	 1.49	 0.82	 0.803
		 4T-3984/3925	 80	 74	 101	 106	 3.5	 0.8	 4.5	 0.40	 1.49	 0.82	 1.19
		 4T-3994/3920	 86	 75	 99	 106	 5.5	 3.3	 4.5	 0.40	 1.49	 0.82	 1.18
		 4T-39590/39520	 82	 75	 101	 107	 3.5	 3.3	 6.6	 0.34	 1.77	 0.97	 1.28
		 4T-HM212049/HM212010	 82	 75.5	 110	 116	 3.5	 1.5	 11.1	 0.34	 1.78	 0.98	 1.84
		 4T-560/552A	 84	 77	 109	 116	 3.5	 3.3	 9.4	 0.35	 1.73	 0.95	 1.9
		 4T-HM813844/HM813810	 88	 82	 111	 121	 3.5	 3.3	 3.7	 0.50	 1.20	 0.66	 2.03
		 4T-641/633	 83	 77	 116	 124	 3.5	 3.3	 11.4	 0.36	 1.66	 0.91	 2.41
		 4T-6386/6320	 87	 77	 117	 126	 4.3	 3.3	 18.8	 0.32	 1.85	 1.02	 3.64
		 4T-641/632	 83	 77	 118	 125	 3.5	 3.3	 11.4	 0.36	 1.66	 0.91	 2.75
		 4T-H414242/H414210	 85	 81	 121	 129	 3.5	 3.3	 11.0	 0.36	 1.67	 0.92	 2.75

		 4T-399A/394A	 78	 74	 101	 105	 2.3	 1.3	 0.7	 0.40	 1.49	 0.82	 0.772
		 4T-480/472	 82	 75	 107	 114	 3.5	 2	 3.9	 0.38	 1.56	 0.86	 1.13
		 4T-560S/552A	 83	 76	 109	 116	 3.5	 3.3	 9.4	 0.35	 1.73	 0.95	 1.87
		 4T-H414245/H414210	 86	 82	 121	 129	 3.5	 3.3	 11.0	 0.36	 1.67	 0.92	 2.7
		 4T-H715343/H715311	 92	 86	 118	 132	 3.5	 3.3	 8.7	 0.47	 1.27	 0.70	 3.23

		 4T-29675/29620	 80	 77	 101	 109	 1.5	 3.3	 -0.9	 0.49	 1.23	 0.68	 0.95
		 4T-33275/33462	 85	 79	 104	 112	 3.5	 3.3	 2.6	 0.44	 1.38	 0.76	 1.28
		 4T-482/472	 83	 77	 107	 114	 3.5	 2	 3.9	 0.38	 1.56	 0.86	 1.33
		 4T-47487/47420	 84	 78	 107	 114	 3.5	 3.3	 6.1	 0.36	 1.67	 0.92	 1.63
		 4T-29675/29630	 80	 77	 104	 113	 1.5	 3.3	 -0.9	 0.49	 1.23	 0.68	 1.17
		 4T-566/563	 85	 78	 112	 120	 3.5	 3.3	 8.3	 0.36	 1.65	 0.91	 1.91
		 4T-643/632	 86	 80	 118	 125	 3.5	 3.3	 11.4	 0.36	 1.66	 0.91	 2.63
		 4T-655/653	 88	 82	 131	 139	 3.5	 3.3	 8.0	 0.41	 1.47	 0.81	 3.28
		 4T-745A/742	 88	 82	 134	 142	 3.5	 3.3	 12.0	 0.33	 1.84	 1.01	 3.93
		 4T-835/832	 91	 84	 149	 155	 3.5	 3.3	 18.5	 0.30	 2.00	 1.10	 6.14

		 4T-34274/34478	 81	 78	 110	 116	 2	 2	 -1.2	 0.45	 1.33	 0.73	 1.11

	#4T-JLM813049/JLM813010	 78	 77	 98	 105	 1	 2.5	 -0.3	 0.49	 1.23	 0.68	 0.888
	#4T-JM612949/JM612910	 83	 77	 103	 110	 3	 2.5	 2.5	 0.43	 1.39	 0.77	 1.12

	 65.000

	 66.675 

	 69.850

	 69.952

	 68.262

	 70.000

	 65.088

●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

Note: �Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of 
installation-related dimensions ras and r1as.

1) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
2) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Bearing number 1) Installation-related dimensions Load Constant Axial Mass
center2) load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-180 B-181

 d  70.000〜 76.200mm

		  120.000 	 29.794 	 29.007 	 24.237 	 142	 177	 3 000	 4 000
		  150.000 	 41.275 	 39.688 	 25.400 	 220	 234	 2 400	 3 200

		  117.475 	 30.162 	 30.162 	 23.812 	 129	 175	 3 000	 4 000
		  120.000 	 32.545 	 32.545 	 26.195 	 163	 214	 3 000	 4 000
		  127.000 	 36.512 	 36.170 	 28.575 	 181	 229	 2 900	 3 800
		  136.525 	 41.275 	 41.275 	 31.750 	 215	 262	 2 800	 3 800
		  136.525 	 41.275 	 41.275 	 31.750 	 251	 293	 2 700	 3 700
		  136.525 	 46.038 	 46.038 	 36.512 	 248	 355	 2 600	 3 500

		  112.712 	 25.400 	 25.400 	 19.050 	 106	 151	 3 100	 4 100
		  117.475 	 30.162 	 30.162 	 23.812 	 129	 175	 3 000	 4 000
		  127.000 	 36.512 	 36.170 	 28.575 	 181	 229	 2 900	 3 800
		  139.992 	 36.512 	 36.098 	 28.575 	 197	 265	 2 600	 3 400
		  149.225 	 53.975 	 54.229 	 44.450 	 320	 410	 2 500	 3 400
		  150.089 	 44.450 	 46.672 	 36.512 	 289	 360	 2 400	 3 200

		  112.712 	 25.400 	 25.400 	 19.050 	 106	 151	 3 100	 4 100
		  127.000 	 36.512 	 36.170 	 28.575 	 181	 229	 2 900	 3 800

		  139.992 	 36.512 	 36.098 	 28.575 	 197	 265	 2 600	 3 400

		  115.000 	 25.000 	 25.000 	 19.000 	 105	 143	 3 000	 4 000
		  120.000 	 31.000 	 29.500 	 25.000 	 145	 197	 2 900	 3 900
		  145.000 	 51.000 	 51.000 	 42.000 	 320	 410	 2 500	 3 400

		  109.538 	 19.050 	 19.050 	 15.083 	 70.0	 115	 3 100	 4 100
		  121.442 	 24.608 	 23.012 	 17.462 	 101	 127	 2 900	 3 800
		  121.442 	 24.608 	 23.012 	 17.462 	 101	 127	 2 900	 3 800
		  127.000 	 30.162 	 31.000 	 22.225 	 150	 194	 2 800	 3 700
		  133.350 	 33.338 	 33.338 	 26.195 	 170	 235	 2 600	 3 500
		  133.350 	 39.688 	 39.688 	 32.545 	 196	 305	 2 600	 3 500
		  135.733 	 44.450 	 46.100 	 34.925 	 235	 330	 2 700	 3 500
		  136.525 	 30.162 	 29.769 	 22.225 	 143	 189	 2 600	 3 500
		  139.992 	 36.512 	 36.098 	 28.575 	 197	 265	 2 600	 3 400
		  139.992 	 36.512 	 36.098 	 28.575 	 197	 265	 2 600	 3 400
		  146.050 	 41.275 	 41.275 	 31.750 	 228	 295	 2 500	 3 300
		  149.225 	 53.975 	 54.229 	 44.450 	 320	 410	 2 500	 3 400
		  150.089 	 44.450 	 46.672 	 36.512 	 289	 360	 2 400	 3 200

		 4T-484/472	 80	 77	 107	 114	 2	 2	 3.9	 0.38	 1.56	 0.86	 1.33
	#4T-JH913848/JH913811	 92	 82.3	 126	 146	 2	 3.3	 -4.3	 0.78	 0.77	 0.42	 3.09

		 4T-33281/33462	 87	 80	 104	 112	 3.5	 3.3	 2.6	 0.44	 1.38	 0.76	 1.24
		 4T-47490/47420	 86	 79	 107	 114	 3.5	 3.3	 6.1	 0.36	 1.67	 0.92	 1.42
		 4T-567A/563	 86	 80	 112	 120	 3.5	 3.3	 8.3	 0.36	 1.65	 0.91	 1.87
		 4T-644/632	 87	 81	 118	 125	 3.5	 3.3	 11.4	 0.36	 1.66	 0.91	 2.58
		 4T-H414249/H414210	 89	 83.3	 121	 129	 3.5	 3.3	 11.0	 0.36	 1.67	 0.92	 2.58
		 4T-H715345/H715311	 94	 88	 118	 132	 3.5	 3.3	 8.7	 0.47	 1.27	 0.70	 3.11

		 4T-29685/29620	 86	 80	 101	 109	 3.5	 3.3	 -0.9	 0.49	 1.23	 0.68	 0.874
		 4T-33287/33462	 88	 81	 104	 112	 3.5	 3.3	 2.6	 0.44	 1.38	 0.76	 1.19
		 4T-567/563	 88	 81	 112	 120	 3.5	 3.3	 8.3	 0.36	 1.65	 0.91	 1.82
		 4T-576/572	 90	 83	 125	 133	 3.5	 3.3	 5.5	 0.40	 1.49	 0.82	 2.52
		 4T-6460/6420	 93	 87	 129	 140	 3.5	 3.3	 14.8	 0.36	 1.66	 0.91	 4.43
		 4T-744/742	 91	 85	 134	 142	 3.5	 3.3	 12.0	 0.33	 1.84	 1.01	 3.8

		 4T-29688/29620	 83	 80	 101	 109	 1.5	 3.3	 -0.9	 0.49	 1.23	 0.68	 0.862
		 4T-568/563	 83	 82	 112	 120	 0.8	 3.3	 8.3	 0.36	 1.65	 0.91	 1.8

		 4T-577/572	 91	 85	 125	 133	 3.5	 3.3	 5.5	 0.40	 1.49	 0.82	 2.47

	#4T-JLM714149/JLM714110	 88	 82	 104	 110.5	 3	 2.5	 -0.3	 0.46	 1.31	 0.72	 0.88
	#4T-JM714249/JM714210	 88	 82.9	 108	 115	 3	 2.5	 1.9	 0.44	 1.35	 0.74	 1.29
	#4T-JH415647/JH415610	 94	 89	 129	 139	 3	 2.5	 14.1	 0.36	 1.66	 0.91	 3.82

		 4T-L814749/L814710	 84	 82	 100	 105	 1.5	 1.5	 -5.0	 0.50	 1.20	 0.66	 0.579
		 4T-34300/34478	 86	 83	 110	 116	 2	 2	 -1.2	 0.45	 1.33	 0.73	 0.978
		 4T-34301/34478	 89	 83	 110	 116	 3.5	 2	 -1.2	 0.45	 1.33	 0.73	 0.976
		 4T-42687/42620	 90	 84	 114	 121	 3.5	 3.3	 2.8	 0.42	 1.43	 0.79	 1.46
		 4T-47678/47620	 97	 85	 119	 128	 6.4	 3.3	 3.9	 0.40	 1.48	 0.82	 1.92
		 4T-HM516442/HM516410	 93	 87	 118	 128	 3.5	 3.3	 7.5	 0.40	 1.49	 0.82	 2.43
		 4T-5760/5735	 94	 88	 119	 130	 3.5	 3.3	 11.0	 0.41	 1.48	 0.81	 2.75
		 4T-495A/493	 92	 86	 122	 130	 3.5	 3.3	 0.7	 0.44	 1.35	 0.74	 1.83
		 4T-575/572	 92	 86	 125	 133	 3.5	 3.3	 5.5	 0.40	 1.49	 0.82	 2.42
		 4T-575S/572	 99	 86	 125	 133	 6.8	 3.3	 5.5	 0.40	 1.49	 0.82	 2.4
		 4T-659/653	 93	 87	 131	 139	 3.5	 3.3	 8.0	 0.41	 1.47	 0.81	 3.04
		 4T-6461A/6420	 108	 89	 129	 140	 9.7	 3.3	 14.8	 0.36	 1.66	 0.91	 4.24
		 4T-748S/742	 93	 87	 134	 142	 3.5	 3.3	 12.0	 0.33	 1.84	 1.01	 3.65

	 70.000
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	 73.817
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●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

Note: �Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of 
installation-related dimensions ras and r1as.

1) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
2) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Bearing number 1) Installation-related dimensions Load Constant Axial Mass
center2) load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-182 B-183

 d  76.200〜 83.345mm

		  149.225 	 53.975 	 54.229 	 44.450 	 320	 410	 2 500	 3 400
		  161.925 	 53.975 	 55.100 	 42.862 	 340	 460	 2 300	 3 000
		  180.975 	 53.975 	 53.183 	 35.720 	 360	 415	 1 900	 2 600
		  190.500 	 57.150 	 57.531 	 46.038 	 490	 610	 1 900	 2 600

		  117.475 	 25.400 	 25.400 	 19.050 	 110	 162	 2 900	 3 900
		  121.442 	 24.608 	 23.012 	 17.462 	 101	 127	 2 900	 3 800
		  127.000 	 30.162 	 31.000 	 22.225 	 150	 194	 2 800	 3 700
		  136.525 	 30.162 	 29.769 	 22.225 	 143	 189	 2 600	 3 500
		  136.525 	 46.038 	 46.038 	 36.512 	 248	 355	 2 600	 3 500

		  146.050 	 41.275 	 41.275 	 31.750 	 228	 295	 2 500	 3 300
		  161.925 	 47.625 	 48.260 	 38.100 	 299	 385	 2 300	 3 100
		  190.500 	 57.150 	 57.531 	 46.038 	 490	 610	 1 900	 2 600

		  130.000 	 35.000 	 34.000 	 28.500 	 184	 249	 2 700	 3 600

		  133.350 	 33.338 	 33.338 	 26.195 	 170	 235	 2 600	 3 500
		  136.525 	 30.162 	 29.769 	 22.225 	 143	 189	 2 600	 3 500
		  139.992 	 36.512 	 36.098 	 28.575 	 197	 265	 2 600	 3 400
		  150.089 	 44.450 	 46.672 	 36.512 	 289	 360	 2 400	 3 200

		  125.412 	 25.400 	 25.400 	 19.845 	 113	 163	 2 700	 3 600
		  133.350 	 33.338 	 33.338 	 26.195 	 170	 235	 2 600	 3 500
		  133.350 	 39.688 	 39.688 	 32.545 	 196	 305	 2 600	 3 500
		  136.525 	 30.162 	 29.769 	 22.225 	 143	 189	 2 600	 3 500
		  139.992 	 36.512 	 36.098 	 28.575 	 197	 265	 2 600	 3 400
		  139.992 	 36.512 	 36.098 	 28.575 	 197	 265	 2 600	 3 400
		  146.050 	 41.275 	 41.275 	 31.750 	 228	 295	 2 500	 3 300
		  150.089 	 44.450 	 46.672 	 36.512 	 289	 360	 2 400	 3 200
		  152.400 	 39.688 	 36.322 	 30.162 	 199	 279	 2 300	 3 100
		  152.400 	 41.275 	 41.275 	 31.750 	 228	 295	 2 500	 3 300
		  161.925 	 47.625 	 48.260 	 38.100 	 299	 385	 2 300	 3 100
		  161.925 	 53.975 	 55.100 	 42.862 	 340	 460	 2 300	 3 000
		  168.275 	 53.975 	 56.363 	 41.275 	 375	 460	 2 200	 3 000

		  125.412 	 25.400 	 25.400 	 19.845 	 113	 163	 2 700	 3 600
		  125.412 	 25.400 	 25.400 	 19.845 	 113	 163	 2 700	 3 600
		  125.412 	 25.400 	 25.400 	 19.845 	 113	 163	 2 700	 3 600

		 4T-6461/6420	 96	 89	 129	 140	 3.5	 3.3	 14.8	 0.36	 1.66	 0.91	 4.26
		 4T-6576/6535	 99	 92	 141	 154	 3.5	 3.3	 12.8	 0.40	 1.50	 0.82	 5.43
		 4T-H917840/H917810††	 110	 100.1	 152	 170	 3.5	 3.3	 -0.5	 0.73	 0.82	 0.45	 6.57
		 4T-HH221430/HH221410	 101	 95	 171	 179	 3.5	 3.3	 14.4	 0.33	 1.79	 0.99	 8.71

		 4T-LM814849/LM814810	 91	 85	 105	 113	 3.5	 3.3	 -2.3	 0.51	 1.18	 0.65	 0.929
		 4T-34306/34478	 91	 84	 110	 116	 3.5	 2	 -1.2	 0.45	 1.33	 0.73	 0.94
		 4T-42690/42620	 91	 85	 114	 121	 3.5	 3.3	 2.8	 0.42	 1.43	 0.79	 1.24
		 4T-495AS/493	 93	 87	 122	 130	 3.5	 3.3	 0.7	 0.44	 1.35	 0.74	 1.78
		 4T-H715348/H715311	 99	 88	 118	 132	 3.5	 3.3	 8.7	 0.47	 1.27	 0.70	 2.84

		 4T-661/653	 96	 90	 131	 139	 3.5	 3.3	 8.0	 0.41	 1.47	 0.81	 2.92
		 4T-756A/752	 109	 94	 144	 150	 8	 3.3	 12.0	 0.34	 1.76	 0.97	 4.55
		 4T-HH221431/HH221410	 103	 97	 171	 179	 3.5	 3.3	 14.4	 0.33	 1.79	 0.99	 8.52

	#4T-JM515649/JM515610	 94	 88	 117	 125	 3	 2.5	 4.9	 0.39	 1.54	 0.85	 1.74

		 4T-47681/47620	 95	 89	 119	 128	 3.5	 3.3	 3.9	 0.40	 1.48	 0.82	 1.78
		 4T-496/493	 95	 89	 122	 130	 3.5	 3.3	 0.7	 0.44	 1.35	 0.74	 1.69
		 4T-581/572	 96	 90	 125	 133	 3.5	 3.3	 5.5	 0.40	 1.49	 0.82	 2.25
		 4T-740/742	 101	 91	 134	 142	 5	 3.3	 12.0	 0.33	 1.84	 1.01	 3.44

		 4T-27687/27620	 96	 89	 115	 120	 3.5	 1.5	 -0.6	 0.42	 1.44	 0.79	 1.05
		 4T-47686/47620	 98	 92	 119	 128	 3.5	 3.3	 3.9	 0.40	 1.48	 0.82	 1.72
		 4T-HM516448/HM516410	 106	 92	 118	 128	 6.8	 3.3	 7.5	 0.40	 1.49	 0.82	 2.16
		 4T-495/493	 97	 90	 122	 130	 3.5	 3.3	 0.7	 0.44	 1.35	 0.74	 1.64
		 4T-580/572	 98	 91	 125	 133	 3.5	 3.3	 5.5	 0.40	 1.49	 0.82	 2.19
		 4T-582/572	 104	 91	 125	 133	 6.8	 3.3	 5.5	 0.40	 1.49	 0.82	 2.18
		 4T-663/653	 99	 92	 131	 139	 3.5	 3.3	 8.0	 0.41	 1.47	 0.81	 2.79
		 4T-749A/742	 99	 93	 134	 142	 3.5	 3.3	 12.0	 0.33	 1.84	 1.01	 3.37
		 4T-595/592A	 100	 93	 135	 144	 3.5	 3.3	 2.6	 0.44	 1.36	 0.75	 3.02
		 4T-663/652	 99	 92	 134	 141	 3.5	 3.3	 8.0	 0.41	 1.47	 0.81	 3.16
		 4T-757/752	 100	 94	 144	 150	 3.5	 3.3	 12.0	 0.34	 1.76	 0.97	 4.42
		 4T-6559C/6535	 104	 98	 141	 154	 3.5	 3.3	 12.8	 0.40	 1.50	 0.82	 5.1
		 4T-842/832	 101	 94	 149	 155	 3.5	 3.3	 18.5	 0.30	 2.00	 1.10	 5.47

		 4T-27689/27620	 90	 90	 115	 120	 0.8	 1.5	 -0.6	 0.42	 1.44	 0.79	 1.06
		 4T-27690/27620	 96	 89	 115	 120	 3.5	 1.5	 -0.6	 0.42	 1.44	 0.79	 1.03
		 4T-27691/27620	 102	 90	 115	 120	 6.4	 1.5	 -0.6	 0.42	 1.44	 0.79	 1.04
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●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

2) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
3) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Note: Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of installation-related dimensions ras and r1as.
1) �As for the maximum value for inner and outer ring diameters of bearings whose bearing numbers are marked with “†” (inner ring) and “††” (outer ring), the precision 

class is an integer for class 4 and class 2 bearings only.

Bearing number 1) 2) Installation-related dimensions Load Constant Axial Mass
center3) load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-184 B-185

 d  84.138〜 95.000mm

		  136.525 	 30.162 	 29.769 	 22.225 	 143	 189	 2 600	 3 500

		  130.000 	 30.000 	 29.000 	 24.000 	 149	 214	 2 600	 3 500
		  140.000 	 39.000 	 38.000 	 31.500 	 218	 297	 2 500	 3 400

		  150.089 	 44.450 	 46.672 	 36.512 	 289	 360	 2 400	 3 200

		  133.350 	 30.162 	 29.769 	 22.225 	 143	 189	 2 600	 3 500
		  142.138 	 42.862 	 42.862 	 34.133 	 240	 350	 2 500	 3 300
		  146.050 	 41.275 	 41.275 	 31.750 	 228	 295	 2 500	 3 300
		  152.400 	 39.688 	 36.322 	 30.162 	 199	 279	 2 300	 3 100
		  161.925 	 47.625 	 48.260 	 38.100 	 299	 385	 2 300	 3 100

		  148.430 	 28.575 	 28.971 	 21.433 	 153	 215	 2 300	 3 100

		  121.442 	 15.083 	 15.083 	 11.112 	 63.0	 88.0	 2 700	 3 600
		  123.825 	 20.638 	 20.638 	 16.670 	 89.0	 141	 2 700	 3 500
		  148.430 	 28.575 	 28.971 	 21.433 	 153	 215	 2 300	 3 100
		  152.400 	 39.688 	 36.322 	 30.162 	 199	 279	 2 300	 3 100
		  161.925 	 47.625 	 48.260 	 38.100 	 299	 385	 2 300	 3 100
		  161.925 	 53.975 	 55.100 	 42.862 	 340	 460	 2 300	 3 000
		  168.275 	 53.975 	 56.363 	 41.275 	 375	 460	 2 200	 3 000

		  146.975 	 40.000 	 40.000 	 32.500 	 252	 340	 2 400	 3 200

		  145.000 	 35.000 	 34.000 	 27.000 	 210	 279	 2 400	 3 200
		  155.000 	 44.000 	 44.000 	 35.500 	 299	 385	 2 300	 3 100
		  190.000 	 50.800 	 46.038 	 31.750 	 310	 365	 1 800	 2 400

		  161.925 	 47.625 	 48.260 	 38.100 	 299	 385	 2 300	 3 100

		  146.050 	 33.338 	 34.925 	 26.195 	 181	 266	 2 400	 3 100
		  152.400 	 39.688 	 36.322 	 30.162 	 199	 279	 2 300	 3 100
		  168.275 	 41.275 	 41.275 	 30.162 	 247	 340	 2 100	 2 800

		  148.430 	 28.575 	 28.971 	 21.433 	 153	 215	 2 300	 3 100

		  150.000 	 35.000 	 34.000 	 27.000 	 199	 279	 2 300	 3 100

		 4T-498/493	 98	 91	 122	 130	 3.5	 3.3	 0.7	 0.44	 1.35	 0.74	 1.6

	#4T-JM716648/JM716610	 104	 92	 117	 125	 6	 2.5	 0.2	 0.44	 1.35	 0.74	 1.37
	#4T-JHM516849/JHM516810	 100	 94	 125	 134	 3	 2.5	 5.9	 0.41	 1.47	 0.81	 2.3

		 4T-749/742	 101	 95	 134	 142	 3.5	 3.3	 12.0	 0.33	 1.84	 1.01	 3.24

		 4T-497/492A	 99	 93	 120	 128	 3.5	 3.3	 0.7	 0.44	 1.35	 0.74	 1.43
		 4T-HM617049/HM617010	 106	 95.2	 125	 137	 4.8	 3.3	 6.9	 0.43	 1.39	 0.76	 2.71
		 4T-665/653	 102	 95	 131	 139	 3.5	 3.3	 8.0	 0.41	 1.47	 0.81	 2.65
		 4T-596/592A	 102	 96	 135	 144	 3.5	 3.3	 2.6	 0.44	 1.36	 0.75	 2.9
		 4T-758/752	 106	 100	 144	 150	 3.5	 3.3	 12.0	 0.34	 1.76	 0.97	 4.26

		 4T-42346/42584	 103	 98	 134	 142	 3	 3	 -3.0	 0.49	 1.22	 0.67	 1.98

		 4T-LL217849/LL217810	 97	 94	 115	 117	 1.5	 1.5	 -2.9	 0.33	 1.81	 1.00	 0.452
		 4T-L217849/L217810	 97	 94	 116	 119	 1.5	 1.5	 -0.7	 0.33	 1.82	 1.00	 0.737
		 4T-42350/42584	 104	 98	 134	 142	 3	 3	 -3.0	 0.49	 1.22	 0.67	 1.95
		 4T-593/592A	 104	 98	 135	 144	 3.5	 3.3	 2.6	 0.44	 1.36	 0.75	 2.77
		 4T-759/752	 108	 101	 144	 150	 3.5	 3.3	 12.0	 0.34	 1.76	 0.97	 4.1
		 4T-6580/6535	 117	 102	 141	 154	 3.5	 3.3	 12.8	 0.40	 1.50	 0.82	 4.72
		 4T-850/832	 106	 100	 149	 155	 3.5	 3.3	 18.5	 0.30	 2.00	 1.10	 5.09

		 4T-HM218248†/HM218210††	 112	 99	 133	 141	 7	 3.5	 8.6	 0.33	 1.8	 0.99	 2.55

	#4T-JM718149/JM718110	 106	 99	 131	 138.8	 3	 2.5	 2.0	 0.44	 1.35	 0.74	 2.14
	#4T-JHM318448/JHM318410	 106	 100	 140	 148	 3	 2.5	 10.1	 0.34	 1.76	 0.97	 3.33
	#4T-J90354/J90748	 120	 111.8	 162	 179.3	 3.5	 3.3	 -12.9	 0.87	 0.69	 0.38	 6.32

		 4T-760/752	 110	 101	 144	 150	 3.5	 3.3	 12.0	 0.34	 1.76	 0.97	 4.01

		 4T-47890/47820	 107	 101	 131	 140	 3.5	 3.3	 0.6	 0.45	 1.34	 0.74	 2.08
		 4T-598A/592A	 113	 101	 135	 144	 6.4	 3.3	 2.6	 0.44	 1.36	 0.75	 2.63
		 4T-681/672	 110	 104	 149	 160	 3.5	 3.3	 3.0	 0.47	 1.28	 0.7	 3.87

		 4T-42368/42584	 107	 102	 134	 142	 3	 3	 -3.0	 0.49	 1.22	 0.67	 1.8

	#4T-JM719149/JM719113	 109	 104	 135	 143	 3	 2.5	 1.7	 0.44	 1.36	 0.75	 2.19

	 84.138

	 85.000

	 85.725

	 87.960

	 88.900
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	 85.026
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	 90.000

●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

2) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
3) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Note: Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of installation-related dimensions ras and r1as.
1) �As for the maximum value for inner and outer ring diameters of bearings whose bearing numbers are marked with “†” (inner ring) and “††” (outer ring), the precision 

class is an integer for class 4 and class 2 bearings only.

Bearing number 1) 2) Installation-related dimensions Load Constant Axial Mass
center3) load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-186 B-187

 d  95.250〜 109.538mm

		  130.175 	 20.638 	 21.433 	 16.670 	 90.0	 147	 2 500	 3 300
		  146.050 	 33.338 	 34.925 	 26.195 	 181	 266	 2 400	 3 100
		  147.638 	 35.717 	 36.322 	 26.192 	 199	 279	 2 300	 3 100
		  148.430 	 28.575 	 28.971 	 21.433 	 153	 215	 2 300	 3 100
		  152.400 	 39.688 	 36.322 	 30.162 	 199	 279	 2 300	 3 100
		  157.162 	 36.512 	 36.116 	 26.195 	 208	 305	 2 200	 2 900
		  168.275 	 41.275 	 41.275 	 30.162 	 247	 340	 2 100	 2 800
		  190.500 	 57.150 	 57.531 	 46.038 	 490	 610	 1 900	 2 600

		  148.430 	 28.575 	 28.971 	 21.433 	 153	 215	 2 300	 3 100
		  188.912 	 50.800 	 46.038 	 31.750 	 310	 365	 1 800	 2 400

		  157.162 	 36.512 	 36.116 	 26.195 	 208	 305	 2 200	 2 900
		  168.275 	 41.275 	 41.275 	 30.162 	 247	 340	 2 100	 2 800

		  212.725 	 66.675 	 66.675 	 53.975 	 635	 810	 1 700	 2 300

		  155.000 	 36.000 	 35.000 	 28.000 	 213	 310	 2 200	 2 900

		  157.162 	 36.512 	 36.116 	 26.195 	 208	 305	 2 200	 2 900

		  157.162 	 36.512 	 36.116 	 26.195 	 208	 305	 2 200	 2 900
		  168.275 	 41.275 	 41.275 	 30.162 	 247	 340	 2 100	 2 800
		  180.975 	 47.625 	 48.006 	 38.100 	 315	 430	 2 000	 2 700
		  190.500 	 57.150 	 57.531 	 44.450 	 420	 555	 2 000	 2 600
		  190.500 	 57.150 	 57.531 	 46.038 	 490	 610	 1 900	 2 600
		  190.500 	 57.150 	 57.531 	 46.038 	 490	 610	 1 900	 2 600
		  212.725 	 66.675 	 66.675 	 53.975 	 525	 695	 1 800	 2 300
		  212.725 	 66.675 	 66.675 	 53.975 	 635	 810	 1 700	 2 300

		  180.975 	 47.625 	 48.006 	 38.100 	 315	 430	 2 000	 2 700

		  158.750 	 23.020 	 21.438 	 15.875 	 114	 166	 2 100	 2 800
		  159.987 	 34.925 	 34.925 	 26.988 	 186	 320	 2 100	 2 800
		  165.100 	 36.512 	 36.512 	 26.988 	 212	 315	 2 100	 2 700
		  212.725 	 66.675 	 66.675 	 53.975 	 525	 695	 1 800	 2 300

		  158.750 	 23.020 	 21.438 	 15.875 	 114	 166	 2 100	 2 800

		 4T-L319249/L319210	 103	 101	 122	 125	 1.5	 1.5	 -1.0	 0.35	 1.72	 0.95	 0.786
		 4T-47896/47820	 110	 103	 131	 140	 3.5	 3.3	 0.6	 0.45	 1.34	 0.74	 1.95
		 4T-594A/592XE	 113	 104	 135	 142	 5	 0.8	 2.6	 0.44	 1.36	 0.75	 2.09
		 4T-42375/42584	 108	 103	 134	 142	 3	 3	 -3.0	 0.49	 1.22	 0.67	 1.74
		 4T-594/592A	 110	 104	 135	 144	 3.5	 3.3	 2.6	 0.44	 1.36	 0.75	 2.51
		 4T-52375/52618	 112	 105	 142	 152	 3.5	 3.3	 0.6	 0.47	 1.26	 0.69	 2.76
		 4T-683/672	 113	 106	 149	 160	 3.5	 3.3	 3.0	 0.47	 1.28	 0.70	 3.72
		 4T-HH221440/HH221410	 125	 110	 171	 179	 8	 3.3	 14.4	 0.33	 1.79	 0.99	 7.5

		 4T-42381/42584	 112	 105	 134	 142	 3.5	 3	 -3.0	 0.49	 1.22	 0.67	 1.69
		 4T-90381/90744	 125	 113	 161	 179	 3.5	 3.3	 -12.9	 0.87	 0.69	 0.38	 5.46

		 4T-52387/52618	 114	 108	 142	 152	 3.5	 3.3	 0.6	 0.47	 1.26	 0.69	 2.62
		 4T-685/672	 116	 109	 149	 160	 3.5	 3.3	 3.0	 0.47	 1.28	 0.70	 3.57

		 4T-HH224334†/HH224310	 124	 120	 192	 201.7	 3.5	 3.3	 18.9	 0.33	 1.84	 1.01	 11.5

	#4T-JM720249/JM720210	 115	 109	 140	 149	 3	 2.5	 -0.3	 0.47	 1.27	 0.70	 2.4

		 4T-52393/52618	 116	 109	 142	 152	 3.5	 3.3	 0.6	 0.47	 1.26	 0.69	 2.55

		 4T-52400/52618	 117	 111	 142	 152	 3.5	 3.3	 0.6	 0.47	 1.26	 0.69	 2.48
		 4T-687/672	 118	 112	 149	 160	 3.5	 3.3	 3.0	 0.47	 1.28	 0.70	 3.4
		 4T-780/772††	 119	 113	 161	 168	 3.5	 3.3	 8.1	 0.39	 1.56	 0.86	 5.12
		 4T-861/854	 129	 114	 170	 174	 8	 3.3	 15.3	 0.33	 1.79	 0.99	 7
		 4T-HH221449/HH221410	 131	 115.9	 171	 179	 8	 3.3	 14.4	 0.33	 1.79	 0.99	 7.07
		 4T-HH221449A/HH221410	 122	 115.9	 171	 179	 3.5	 3.3	 14.4	 0.33	 1.79	 0.99	 7.06
		 4T-941/932	 130	 117	 187	 193.1	 7	 3.3	 19.7	 0.33	 1.84	 1.01	 11.2
		 4T-HH224335/HH224310	 132	 121	 192	 201.7	 7	 3.3	 18.9	 0.33	 1.84	 1.01	 11.3

		 4T-782/772††	 122	 116	 161	 168	 3.5	 3.3	 8.1	 0.39	 1.56	 0.86	 4.92

		 4T-37425/37625	 122	 115	 143	 152	 3.5	 3.3	 -14.0	 0.61	 0.99	 0.54	 1.37
		 4T-LM522546/LM522510	 122	 116	 146	 154	 3.5	 3.3	 1.4	 0.40	 1.49	 0.82	 2.37
		 4T-56425/56650	 123	 117	 149	 159	 3.5	 3.3	 -2.0	 0.50	 1.21	 0.66	 2.69
		 4T-936/932	 137	 122	 187	 193.1	 8	 3.3	 19.7	 0.33	 1.84	 1.01	 10.7

		 4T-37431/37625	 123	 116	 143	 152	 3.5	 3.3	 -14	 0.61	 0.99	 0.54	 1.32
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	 96.838
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2) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
3) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Note: Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of installation-related dimensions ras and r1as.
1) �As for the maximum value for inner and outer ring diameters of bearings whose bearing numbers are marked with “†” (inner ring) and “††” (outer ring), the precision 

class is an integer for class 4 and class 2 bearings only.

●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

Bearing number 1) 2) Installation-related dimensions Load Constant Axial Mass
center3) load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-188 B-189

 d  109.987〜 133.350mm

		  159.987 	 34.925 	 34.925 	 26.988 	 186	 320	 2 100	 2 800

		  177.800 	 41.275 	 41.275 	 30.162 	 257	 375	 1 900	 2 600

		  165.000 	 35.000 	 35.000 	 26.500 	 212	 315	 2 100	 2 700
		  180.000 	 47.000 	 46.000 	 38.000 	 340	 480	 1 900	 2 600

		  214.312 	 55.562 	 52.388 	 39.688 	 450	 560	 1 500	 2 000

		  177.800 	 41.275 	 41.275 	 30.162 	 257	 375	 1 900	 2 600
		  180.975 	 34.925 	 31.750 	 25.400 	 187	 245	 1 900	 2 500
		  212.725 	 66.675 	 66.675 	 53.975 	 525	 695	 1 800	 2 300
		  212.725 	 66.675 	 66.675 	 53.975 	 635	 810	 1 700	 2 300
		  228.600 	 53.975 	 49.428 	 38.100 	 475	 620	 1 400	 1 900

		  190.500 	 47.625 	 49.212 	 34.925 	 335	 475	 1 800	 2 500

		  180.975 	 34.925 	 31.750 	 25.400 	 187	 245	 1 900	 2 500

		  170.000 	 25.400 	 25.400 	 19.050 	 141	 210	 2 000	 2 600

		  234.950 	 63.500 	 63.500 	 49.212 	 580	 825	 1 500	 2 000

		  182.562 	 39.688 	 38.100 	 33.338 	 249	 435	 1 800	 2 400

		  182.562 	 39.688 	 38.100 	 33.338 	 249	 435	 1 800	 2 400
		  196.850 	 46.038 	 46.038 	 38.100 	 340	 550	 1 700	 2 200
		  215.900 	 47.625 	 47.625 	 34.925 	 355	 540	 1 600	 2 100
		  228.600 	 53.975 	 49.428 	 38.100 	 355	 445	 1 400	 1 900
		  228.600 	 53.975 	 49.428 	 38.100 	 475	 620	 1 400	 1 900
		  230.000 	 63.500 	 63.500 	 49.212 	 580	 825	 1 500	 2 000
		  254.000 	 77.788 	 82.550 	 61.912 	 820	 1 070	 1 400	 1 900

		  206.375 	 47.625 	 47.625 	 34.925 	 350	 520	 1 700	 2 200

		  196.850 	 46.038 	 46.038 	 38.100 	 340	 550	 1 700	 2 200
		  206.375 	 47.625 	 47.625 	 34.925 	 350	 520	 1 700	 2 200

		  177.008 	 25.400 	 26.195 	 20.638 	 140	 259	 1 800	 2 400

		 4T-LM522548/LM522510	 133	 118	 146	 154	 8	 3.3	 1.4	 0.40	 1.49	 0.82	 2.24

		 4T-64433/64700	 128	 121	 160	 172	 3.5	 3.3	 -1.1	 0.52	 1.16	 0.64	 3.77

	#4T-JM822049/JM822010	 125	 119	 149	 159	 3	 2.5	 -3.0	 0.50	 1.21	 0.66	 2.52
	#4T-JHM522649/JHM522610	 127	 122	 162	 172	 3	 2.5	 6.0	 0.41	 1.48	 0.81	 4.61

		 4T-H924045/H924010	 139	 131.2	 186	 205	 3.5	 3.3	 -6.8	 0.67	 0.89	 0.49	 8.47

		 4T-64450/64700	 131	 125	 160	 172	 3.5	 3.3	 -1.1	 0.52	 1.16	 0.64	 3.52
		 4T-68450/68712††	 130	 123	 163	 172	 3.5	 3.3	 -5.4	 0.50	 1.21	 0.66	 2.93
		 4T-938/932	 141	 128	 187	 193.1	 7	 3.3	 19.7	 0.33	 1.84	 1.01	 10.1
		 4T-HH224346/HH224310	 143	 131	 192	 201.7	 7	 3.3	 18.9	 0.33	 1.84	 1.01	 10.1
		 4T-HM926740/HM926710	 146	 142	 200	 219.3	 3.5	 3.3	 -13.5	 0.74	 0.81	 0.45	 9.76

		 4T-71453/71750	 133	 126	 171	 181	 3.5	 3.3	 6.7	 0.42	 1.44	 0.79	 5.11

		 4T-68462/68712††	 132	 125	 163	 172	 3.5	 3.3	 -5.4	 0.50	 1.21	 0.66	 2.78

	#4T-JL724348/JL724314	 132	 127	 156	 163	 3.3	 3.3	 -7.9	 0.46	 1.31	 0.72	 1.67

		 4T-95475/95925	 149	 137	 209	 217	 6.4	 3.3	 14.0	 0.37	 1.62	 0.89	 12.6

		 4T-48286/48220	 139	 133	 168	 176	 3.5	 3.3	 5.7	 0.31	 1.97	 1.08	 3.52

		 4T-48290/48220	 141	 135	 168	 176	 3.5	 3.3	 5.7	 0.31	 1.97	 1.08	 3.33
		 4T-67388/67322	 144	 138	 180	 189	 3.5	 3.3	 6.3	 0.34	 1.74	 0.96	 5.1
		 4T-74500/74850	 148	 141	 196	 208	 3.5	 3.3	 -2.2	 0.49	 1.23	 0.68	 7.04
		 4T-97500/97900	 151	 144	 197	 213	 3.5	 3.3	 -13.4	 0.74	 0.81	 0.45	 8.43
		 4T-HM926747/HM926710	 156	 143	 200	 219.3	 3.5	 3.3	 -13.5	 0.74	 0.81	 0.45	 8.83
		 4T-95500/95905	 154	 142	 207	 217	 6.4	 3.3	 14.0	 0.37	 1.62	 0.89	 12.9
		 4T-HH228349/HH228310	 164	 148	 223	 233.6	 9.7	 6.4	 23.4	 0.32	 1.87	 1.03	 18

		 4T-799/792	 146	 140	 186	 196	 3.3	 3.3	 1.9	 0.46	 1.31	 0.72	 5.77

		 4T-67389/67322	 147	 141	 180	 189	 3.5	 3.3	 6.3	 0.34	 1.74	 0.96	 4.87
		 4T-799A/792	 148	 142	 186	 196	 3.5	 3.3	 1.9	 0.46	 1.31	 0.72	 5.65

		 4T-L327249/L327210	 142	 140	 167	 171	 1.5	 1.5	 -3.7	 0.35	 1.72	 0.95	 1.7

	 109.987

	 110.000

	 111.125

	 114.300

	 127.000

	 133.350

	 109.992

	 128.588

	 123.825

	 120.650

	 120.000

	 117.475

	 115.087

	 130.175

2) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
3) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Note: Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of installation-related dimensions ras and r1as.
1) �As for the maximum value for inner and outer ring diameters of bearings whose bearing numbers are marked with “†” (inner ring) and “††” (outer ring), the precision 

class is an integer for class 4 and class 2 bearings only.

●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

Bearing number 1) 2) Installation-related dimensions Load Constant Axial Mass
center3) load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-190 B-191

 d  133.350〜 196.850mm

		  190.500 	 39.688 	 39.688 	 33.338 	 262	 475	 1 700	 2 300
		  196.850 	 46.038 	 46.038 	 38.100 	 340	 550	 1 700	 2 200
		  196.850 	 46.038 	 46.038 	 38.100 	 340	 550	 1 700	 2 200
		  215.900 	 47.625 	 47.625 	 34.925 	 355	 540	 1 600	 2 100
		  234.950 	 63.500 	 63.500 	 49.212 	 580	 825	 1 500	 2 000

		  190.500 	 39.688 	 39.688 	 33.338 	 262	 475	 1 700	 2 300
		  228.600 	 57.150 	 57.150 	 44.450 	 495	 735	 1 500	 2 000

		  215.900 	 47.625 	 47.625 	 34.925 	 355	 540	 1 600	 2 100
		  228.600 	 57.150 	 57.150 	 44.450 	 495	 735	 1 500	 2 000
		  254.000 	 66.675 	 66.675 	 47.625 	 610	 910	 1 400	 1 800

		  200.025 	 41.275 	 39.688 	 34.130 	 265	 490	 1 600	 2 100
		  200.025 	 41.275 	 39.688 	 34.130 	 265	 490	 1 600	 2 100

		  193.675 	 28.575 	 28.575 	 23.020 	 183	 340	 1 600	 2 200
		  254.000 	 66.675 	 66.675 	 47.625 	 610	 910	 1 400	 1 800

		  192.088	 25.000	 24.000	 19.000	 144	 261	 1 600	 2 100
		  222.250 	 46.830 	 46.830 	 34.925 	 350	 585	 1 500	 2 000

		  205.583 	 23.812 	 23.812 	 18.258 	 140	 247	 1 500	 2 000
		  225.425 	 41.275 	 39.688 	 33.338 	 282	 555	 1 400	 1 900

		  225.425 	 41.275 	 39.688 	 33.338 	 282	 555	 1 400	 1 900

		  230.000 	 39.000 	 38.000 	 31.000 	 310	 520	 1 400	 1 800

		  227.012 	 30.162 	 30.162 	 23.020 	 201	 415	 1 300	 1 800
		  247.650 	 47.625 	 47.625 	 38.100 	 380	 690	 1 300	 1 700

		  250.000 	 47.000 	 45.000 	 37.000 	 410	 710	 1 300	 1 700

		  260.000 	 46.000 	 44.000 	 36.500 	 405	 720	 1 200	 1 600

		  241.300 	 23.812 	 23.017 	 17.462 	 177	 330	 1 200	 1 600

		 4T-48385/48320	 148	 142	 177	 184	 3.5	 3.3	 4.0	 0.32	 1.87	 1.03	 3.64
		 4T-67390/67322	 150	 144	 180	 189	 3.5	 3.3	 6.3	 0.34	 1.74	 0.96	 4.63
		 4T-67391/67322	 157	 143	 180	 189	 8	 3.3	 6.3	 0.34	 1.74	 0.96	 4.59
		 4T-74525/74850	 152	 146	 196	 208	 3.5	 3.3	 -2.2	 0.49	 1.23	 0.68	 6.56
		 4T-95525/95925	 166	 148	 209	 217	 9.7	 3.3	 14.0	 0.37	 1.62	 0.89	 11.3

		 4T-48393/48320	 151	 144	 177	 184	 3.5	 3.3	 4.0	 0.32	 1.87	 1.03	 3.43
		 4T-896/892	 156	 150	 205	 216	 3.5	 3.3	 6.0	 0.42	 1.43	 0.78	 9.12

		 4T-74550/74850	 158	 151	 196	 208	 3.5	 3.3	 -2.2	 0.49	 1.23	 0.68	 6.05
		 4T-898/892	 160	 153	 205	 216	 3.5	 3.3	 6.0	 0.42	 1.43	 0.78	 8.81
		 4T-99550/99100	 170	 156	 227	 238	 7	 3.3	 12.1	 0.41	 1.47	 0.81	 14.3

		 4T-48684/48620	 166	 151	 185	 193	 8	 3.3	 3.1	 0.34	 1.78	 0.98	 3.85
		 4T-48685/48620	 158	 151	 185	 193	 3.5	 3.3	 3.1	 0.34	 1.78	 0.98	 3.89

		 4T-36690/36620	 155	 153	 182	 188	 1.5	 1.5	 -5.0	 0.37	 1.63	 0.90	 2.26
		 4T-99575/99100	 175	 162	 227	 238	 7	 3.3	 12.1	 0.41	 1.47	 0.81	 13.6

		 4T-L630349/L630310	 162	 158	 183	 187	 2	 2	 -10.0	 0.42	 1.44	 0.79	 1.57
		 4T-M231648/M231610	 178	 163	 207	 213	 8	 1.5	 5.9	 0.33	 1.80	 0.99	 5.7

		 4T-L432349/L432310	 168	 166	 195	 199	 1.5	 1.5	 -9.8	 0.37	 1.61	 0.88	 1.89
		 4T-46780/46720	 176	 169	 209	 218	 3.5	 3.3	 -2.6	 0.38	 1.57	 0.86	 5.19

		 4T-46790/46720	 181	 174	 209	 218	 3.5	 3.3	 -2.6	 0.38	 1.57	 0.86	 4.68

	#4T-JHM534149/JHM534110	 184	 178	 217	 224	 3	 2.5	 -4.7	 0.38	 1.57	 0.86	 4.37

		 4T-36990/36920	 188	 186	 214	 221	 1.5	 1.5	 -12.8	 0.44	 1.36	 0.75	 2.91
		 4T-67790/67720	 194	 188	 229	 240	 3.5	 3.3	 -4.8	 0.44	 1.36	 0.75	 6.72

	#4T-JM736149/JM736110	 196	 190.5	 232	 242.6	 3	 2.5	 -9.0	 0.48	 1.25	 0.69	 6.74

	#4T-JM738249/JM738210	 206	 200	 242	 252	 3	 2.5	 -10.9	 0.48	 1.26	 0.69	 6.84

		 4T-LL639249/LL639210	 205	 203	 232	 236	 1.5	 1.5	 -17.3	 0.42	 1.44	 0.79	 2.07

	 136.525

	 142.875

	 170.000

	 165.100

	 158.750

	 152.400

	 146.050

	 139.700

	 133.350

	 177.800

	 180.000

	 196.850

	 190.000

●Tapered Roller Bearings ●Tapered Roller Bearings

Inch series
J series

Boundary dimensions Basic load rating Allowable speed

mm dynamic static min-1

kN Grease Oil
d D T B C Cr C0r lubrication lubrication

r1

r

a

1 0 0.4 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝0.5Fr＋Y0Fa

When P0r＜Fr use P0r＝Fr.
For values of e, Y2 and Y0 see the table below.

r1a

ra

Note: �Chamfer dimensions on the back face of the inner and outer rings of the bearing are larger than the maximum values of 
installation-related dimensions ras and r1as.

1) Bearing numbers marked “#” designate J-series bearings. The tolerance of these bearings is listed in Table 6.8 on page A-66 to A-67.
2) Dimensions with “−” indicate a load center at the outside on the end of an inner ring.

Bearing number 1) Installation-related dimensions Load Constant Axial Mass
center2) load factors

mm mm kg
ras r1as

da db Da Db Max. Max. a e Y2 Y0 (approx.)



B-192 B-193

 d  40〜 70mm

40

45

50

55

60

65

70

	 4T-430208X	 48.5	 75	 3.5	 1.5	 0.6	 38.5	 0.37	 1.80	 2.68	 1.76	 0.956
	 4T-432208X	 48.5	 75	 5.5	 1.5	 0.6	 43.5	 0.37	 1.80	 2.68	 1.76	 1.18
	 4T-430308DX	 50	 86.5	 8	 2	 0.6	 64.5	 0.83	 0.82	 1.22	 0.80	 1.59
	 4T-430308	 50	 83.5	 5	 2	 0.6	 44.5	 0.35	 1.96	 2.91	 1.91	 1.7

	 4T-430209	 53.5	 80	 4.5	 1.5	 0.6	 42	 0.40	 1.67	 2.48	 1.63	 1.08
	 4T-432209	 53.5	 81	 5.5	 1.5	 0.6	 46	 0.40	 1.67	 2.48	 1.63	 1.27
	 4T-430309DX	 55	 96.5	 9	 2	 0.6	 70	 0.83	 0.82	 1.22	 0.80	 2.11
	 4T-430309	 55	 93.5	 5	 2	 0.6	 47.5	 0.35	 1.96	 2.91	 1.91	 2.17

	 4T-430210	 58.5	 85	 4.5	 1.5	 0.6	 45	 0.42	 1.61	 2.39	 1.57	 1.23
	 　 432210U	 58.5	 86	 5.5	 1.5	 0.6	 47.5	 0.42	 1.61	 2.39	 1.57	 1.4
	 4T-430310DX	 62	 104.5	 10	 2	 0.6	 75	 0.83	 0.82	 1.22	 0.80	 2.7
	 4T-430310	 62	 103	 6	 2	 0.6	 51	 0.35	 1.96	 2.91	 1.91	 2.81
	 　 432310U	 62	 102.5	 9	 2	 0.6	 62.5	 0.35	 1.96	 2.91	 1.91	 3.98

	 4T-430211X	 65	 95	 4.5	 2	 0.6	 47.5	 0.40	 1.67	 2.48	 1.63	 1.57
	 　 432211U	 65	 96	 5.5	 2	 0.6	 47.5	 0.40	 1.67	 2.48	 1.63	 1.89
	 4T-430311DX	 67	 113.5	 10.5	 2	 0.6	 83	 0.83	 0.82	 1.22	 0.80	 3.42
	 　 430311XU	 67	 112.5	 6.5	 2	 0.6	 56	 0.35	 1.96	 2.91	 1.91	 3.57
	 　 432311U	 67	 111.5	 10.5	 2	 0.6	 66.5	 0.35	 1.96	 2.91	 1.91	 5.05

	 4T-430212X	 70	 104	 4.5	 2	 0.6	 49.5	 0.40	 1.67	 2.48	 1.63	 1.99
	 　 432212U	 70	 105	 5.5	 2	 0.6	 56	 0.40	 1.67	 2.48	 1.63	 2.49
	 4T-430312DX	 74	 124	 11.5	 2.5	 1	 88.5	 0.83	 0.82	 1.22	 0.80	 4.3
	 　 430312U	 74	 122	 7.5	 2.5	 1	 60	 0.35	 1.96	 2.91	 1.91	 4.31
	 　 432312U	 74	 121.5	 11.5	 2.5	 1	 71	 0.35	 1.96	 2.91	 1.91	 6.39

	 4T-430213X	 75	 114.5	 4.5	 2	 0.6	 54	 0.40	 1.67	 2.48	 1.63	 2.56
	 　 432213U	 75	 115.5	 5.5	 2	 0.6	 62	 0.40	 1.67	 2.48	 1.63	 3.41
	 4T-430313DX	 79	 133.5	 13	 2.5	 1	 94.5	 0.83	 0.82	 1.22	 0.80	 5.26
	 　 430313XU	 79	 131.5	 8	 2.5	 1	 64	 0.35	 1.96	 2.91	 1.91	 5.41
	 　 432313U	 79	 131.5	 12	 2.5	 1	 74.5	 0.35	 1.96	 2.91	 1.91	 7.55

	 4T-430214	 80	 119	 5	 2	 0.6	 57.5	 0.42	 1.61	 2.39	 1.57	 2.83
	 　 432214U	 80	 120.5	 6	 2	 0.6	 65	 0.42	 1.61	 2.39	 1.57	 3.65
	 4T-430314DX	 84	 142.5	 13	 2.5	 1	 101.5	 0.83	 0.82	 1.22	 0.80	 6.32
	 　 430314XU	 84	 141	 8	 2.5	 1	 67	 0.35	 1.96	 2.91	 1.91	 6.53
	 　 432314U	 84	 141	 12	 2.5	 1	 80.5	 0.35	 1.96	 2.91	 1.91	 9.28

	 80 	 45	 37.5	 1.5	 0.6	 116	 134	 —	 4 100	 5 500
	 80 	 55	 43.5	 1.5	 0.6	 151	 187	 —	 4 100	 5 500
	 90 	 56	 39.5	 2	 0.6	 147	 171	 —	 3 200	 4 200
	 90 	 56	 45.5	 2	 0.6	 174	 204	 —	 3 700	 4 900

	 85 	 47	 37.5	 1.5	 0.6	 129	 157	 —	 3 700	 4 900
	 85 	 55	 43.5	 1.5	 0.6	 156	 200	 —	 3 700	 4 900
	 100 	 60	 41.5	 2	 0.6	 183	 218	 —	 2 800	 3 800
	 100 	 60	 49.5	 2	 0.6	 212	 251	 —	 3 300	 4 400

	 90 	 49	 39.5	 1.5	 0.6	 147	 186	 —	 3 400	 4 500
	 90 	 55	 43.5	 1.5	 0.6	 166	 218	 26.6	 3 400	 4 500
	 110 	 64	 43.5	 2.5	 0.6	 216	 260	 —	 2 600	 3 500
	 110 	 64	 51.5	 2.5	 0.6	 252	 305	 —	 3 000	 4 000
	 110 	 90	 71.5	 2.5	 0.6	 350	 465	 56.5	 3 000	 4 000

	 100 	 51	 41.5	 2	 0.6	 177	 221	 —	 3 100	 4 100
	 100 	 60	 48.5	 2	 0.6	 206	 269	 33.0	 3 100	 4 100
	 120 	 70	 49	 2.5	 0.6	 251	 305	 —	 2 400	 3 100
	 120 	 70	 57	 2.5	 0.6	 295	 360	 43.5	 2 700	 3 700
	 120 	 97	 76	 2.5	 0.6	 410	 550	 67.0	 2 700	 3 700

	 110 	 53	 43.5	 2	 0.6	 199	 249	 —	 2 800	 3 800
	 110 	 66	 54.5	 2	 0.6	 247	 330	 40.0	 2 800	 3 800
	 130 	 74	 51	 3	 1	 286	 350	 —	 2 200	 2 900
	 130 	 74	 59	 3	 1	 340	 420	 51.0	 2 500	 3 400
	 130 	 104	 81	 3	 1	 465	 625	 76.5	 2 500	 3 400

	 120 	 56	 46.5	 2	 0.6	 234	 295	 —	 2 600	 3 500
	 120 	 73	 61.5	 2	 0.6	 300	 410	 50.0	 2 600	 3 500
	 140 	 79	 53	 3	 1	 330	 410	 —	 2 000	 2 700
	 140 	 79	 63	 3	 1	 385	 475	 57.5	 2 300	 3 100
	 140 	 108	 84	 3	 1	 520	 700	 85.0	 2 300	 3 100

	 125 	 59	 48.5	 2	 0.6	 250	 325	 —	 2 400	 3 200
	 125 	 74	 61.5	 2	 0.6	 315	 440	 53.5	 2 400	 3 200
	 150 	 83	 57	 3	 1	 365	 460	 —	 1 900	 2 500
	 150 	 83	 67	 3	 1	 435	 545	 64.0	 2 200	 2 900
	 150 	 116	 92	 3	 1	 590	 805	 95.5	 2 200	 2 900

●Double Row Tapered Roller Bearings

Back-to-back arrangement

●Double Row Tapered Roller Bearings

Boundary dimensions Basic load rating Fatigue Allowable speed
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B1 C rs min1) r1s min1) Cr C0r Cu lubrication lubrication

Bearing number Abutment and fillet dimensions Load Constant Axial load factors Mass
center

mm mm kg
da Db Sb ras r1as

Min. Min. Min. Max. Max. a e Y1 Y2 Y0 (approx.)

r

1 Y1 0.67 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋Y0Fa

For values of e, Y1，Y2 and Y0 see the table below.

Sb

ra

r1a

1) Smallest allowable dimension for chamfer dimension r or r1. 



B-194 B-195

 d  75〜 105mm

75

80

85

90

95

100

105

	 130 	 62	 51.5	 2	 0.6	 264	 350	 —	 2 300	 3 000
	 130 	 74	 61.5	 2	 0.6	 320	 445	 54.0	 2 300	 3 000
	 160 	 87	 59	 3	 1	 410	 510	 59.5	 1 700	 2 300
	 160 	 87	 69	 3	 1	 485	 605	 70.0	 2 000	 2 700
	 160 	 125	 99	 3	 1	 675	 935	 109	 2 000	 2 700

	 140 	 64	 51.5	 2.5	 0.6	 305	 400	 47.5	 2 100	 2 800
	 140 	 78	 63.5	 2.5	 0.6	 380	 530	 63.0	 2 100	 2 800
	 170 	 92	 61	 3	 1	 450	 565	 64.5	 1 600	 2 200
	 170 	 92	 73	 3	 1	 555	 700	 79.5	 1 900	 2 500
	 170 	 131	 104	 3	 1	 755	 1 050	 120	 1 900	 2 500

	 150 	 70	 57	 2.5	 0.6	 345	 465	 54.0	 2 000	 2 700
	 150 	 86	 69	 2.5	 0.6	 425	 600	 70.0	 2 000	 2 700
	 180 	 98	 65	 4	 1	 470	 585	 66.0	 1 500	 2 100
	 180 	 98	 77	 4	 1	 580	 725	 81.0	 1 800	 2 400
	 180 	 137	 108	 4	 1	 765	 1 050	 118	 1 800	 2 400

	 160 	 74	 61	 2.5	 0.6	 395	 535	 61.0	 1 900	 2 500
	 160 	 94	 77	 2.5	 0.6	 500	 720	 82.5	 1 900	 2 500
	 190 	 102	 69	 4	 1	 515	 645	 71.0	 1 500	 1 900
	 190 	 102	 81	 4	 1	 640	 815	 89.0	 1 700	 2 300
	 190 	 144	 115	 4	 1	 855	 1 190	 131	 1 700	 2 300

	 170 	 78	 63	 3	 1	 430	 580	 65.0	 1 800	 2 400
	 170 	 100	 83	 3	 1	 570	 835	 93.5	 1 800	 2 400
	 200 	 108	 85	 4	 1	 700	 890	 96.5	 1 600	 2 100
	 200 	 151	 118	 4	 1	 955	 1 340	 146	 1 600	 2 100

	 180 	 83	 67	 3	 1	 490	 675	 74.5	 1 700	 2 200
	 180 	 107	 87	 3	 1	 630	 925	 102	 1 700	 2 200
	 215 	 112	 87	 4	 1	 780	 995	 106	 1 500	 2 000
	 215 	 162	 127	 4	 1	 1 090	 1 540	 164	 1 500	 2 000

	 190 	 88	 70	 3	 1	 545	 760	 82.5	 1 600	 2 100
	 190 	 115	 95	 3	 1	 720	 1 080	 118	 1 600	 2 100

	 4T-430215	 85	 125	 5	 2	 0.6	 61.5	 0.44	 1.55	 2.31	 1.52	 3.1
	 　 432215U	 85	 125.5	 6	 2	 0.6	 67	 0.44	 1.55	 2.31	 1.52	 3.68
	 　 430315DU	 89	 152.5	 14	 2.5	 1	 107	 0.83	 0.82	 1.22	 0.80	 7.31
	 　 430315XU	 89	 150.5	 9	 2.5	 1	 70.5	 0.35	 1.96	 2.91	 1.91	 7.71
	 　 432315U	 89	 150.5	 13	 2.5	 1	 87.5	 0.35	 1.96	 2.91	 1.91	 11.5

	 　 430216XU	 92	 133	 6	 2	 0.6	 63	 0.42	 1.61	 2.39	 1.57	 3.76
	 　 432216XU	 92	 135	 7	 2	 0.6	 69.5	 0.42	 1.61	 2.39	 1.57	 4.7
	 　 430316DU	 94	 160.5	 15.5	 2.5	 1	 113.5	 0.83	 0.82	 1.22	 0.80	 8.99
	 　 430316XU	 94	 160	 9.5	 2.5	 1	 75.5	 0.35	 1.96	 2.91	 1.91	 9.4
	 　 432316U	 94	 161.5	 13.5	 2.5	 1	 91	 0.35	 1.96	 2.91	 1.91	 13.6

	 　 430217XU	 97	 141.5	 6.5	 2	 0.6	 69	 0.42	 1.61	 2.39	 1.57	 4.76
	 　 432217XU	 97	 143.5	 8.5	 2	 0.6	 76.5	 0.42	 1.61	 2.39	 1.57	 5.99
	 　 430317DU	 103	 170	 16.5	 3	 1	 121.5	 0.83	 0.82	 1.22	 0.80	 10.4
	 　 430317XU	 103	 168	 10.5	 3	 1	 80	 0.35	 1.96	 2.91	 1.91	 10.8
	 　 432317U	 103	 169	 14.5	 3	 1	 96	 0.35	 1.96	 2.91	 1.91	 15.4

	 　 430218U	 102	 151	 6.5	 2	 0.6	 73	 0.42	 1.61	 2.39	 1.57	 5.85
	 　 432218U	 102	 153.5	 8.5	 2	 0.6	 81	 0.42	 1.61	 2.39	 1.57	 7.35
	 　 430318DU	 108	 180.5	 16.5	 3	 1	 127	 0.83	 0.82	 1.22	 0.80	 12.2
	 　 430318U	 108	 177.5	 10.5	 3	 1	 84	 0.35	 1.96	 2.91	 1.91	 12.5
	 　 432318U	 108	 179	 14.5	 3	 1	 100	 0.35	 1.96	 2.91	 1.91	 18.3

	 　 430219XU	 109	 160.5	 7.5	 2.5	 1	 76.5	 0.42	 1.61	 2.39	 1.57	 6.85
	 　 432219XU	 109	 163	 8.5	 2.5	 1	 86.5	 0.42	 1.61	 2.39	 1.57	 9.2
	 　 430319XU	 113	 185.5	 11.5	 3	 1	 89	 0.35	 1.96	 2.91	 1.91	 14.6
	 　 432319U	 113	 187.5	 16.5	 3	 1	 106	 0.35	 1.96	 2.91	 1.91	 21

	 　 430220XU	 114	 169.5	 8	 2.5	 1	 81.5	 0.42	 1.61	 2.39	 1.57	 8.27
	 　 432220XU	 114	 172	 10	 2.5	 1	 92	 0.42	 1.61	 2.39	 1.57	 11
	 　 430320XU	 118	 198.5	 12.5	 3	 1	 92	 0.35	 1.96	 2.91	 1.91	 17.9
	 　 432320U	 118	 201.5	 17.5	 3	 1	 112.5	 0.35	 1.96	 2.91	 1.91	 26.8

	 　 430221XU	 119	 178.5	 9	 2.5	 1	 86	 0.42	 1.61	 2.39	 1.57	 9.8
	 　 432221XU	 119	 181.5	 10	 2.5	 1	 97.5	 0.42	 1.61	 2.39	 1.57	 13.3

●Double Row Tapered Roller Bearings

Back-to-back arrangement

●Double Row Tapered Roller Bearings

Boundary dimensions Basic load rating Fatigue Allowable speed
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B1 C rs min1) r1s min1) Cr C0r Cu lubrication lubrication

Bearing number Abutment and fillet dimensions Load Constant Axial load factors Mass
center

mm mm kg
da Db Sb ras r1as

Min. Min. Min. Max. Max. a e Y1 Y2 Y0 (approx.)

r

1 Y1 0.67 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋Y0Fa

For values of e, Y1，Y2 and Y0 see the table below.

Sb

ra

r1a

1) Smallest allowable dimension for chamfer dimension r or r1. 



B-196 B-197

 d  110〜 150mm

110

120

130

140

	 　 413122	 122	 170.5	 3	 2	 0.6	 66.5	 0.40	 1.68	 2.50	 1.64	 4.93
	 　 423122	 122	 167.5	 7	 2	 0.6	 66.5	 0.33	 2.03	 3.02	 1.98	 6.38
	 　 430222XU	 124	 188.5	 9	 2.5	 1	 90	 0.42	 1.61	 2.39	 1.57	 11.4
	　 432222XU	 124	 192	 10	 2.5	 1	 102.5	 0.42	 1.61	 2.39	 1.57	 15.8
	　 430322U	 128	 222	 12.5	 3	 1	 99	 0.35	 1.96	 2.91	 1.91	 23.9
	　 432322U	 128	 224	 19.5	 3	 1	 127	 0.35	 1.96	 2.91	 1.91	 37.4

	　 413024	 132	 172	 2.5	 2	 0.6	 59	 0.37	 1.80	 2.69	 1.76	 3.85
	　 423024	 132	 171.5	 6	 2	 0.6	 66	 0.37	 1.80	 2.69	 1.76	 4.35
	　 413124	 132	 185.5	 3.5	 2	 0.6	 76.5	 0.43	 1.57	 2.34	 1.53	 7.24
	　 423124	 132	 189.5	 8	 2	 0.6	 76.5	 0.37	 1.80	 2.69	 1.76	 8.69
	　 430224XU	 134	 203	 9.5	 2.5	 1	 98	 0.44	 1.55	 2.31	 1.52	 13.8
	　 432224XU	 134	 206	 11.5	 2.5	 1	 112.5	 0.44	 1.55	 2.31	 1.52	 19.2
	　 430324XU	 138	 239	 13.5	 3	 1	 107	 0.35	 1.96	 2.91	 1.91	 30.3
	　 432324U	 138	 240.5	 21.5	 3	 1	 129.5	 0.35	 1.96	 2.91	 1.91	 47

	　 413026	 142	 188	 3	 2	 0.6	 66	 0.37	 1.80	 2.69	 1.76	 5.55
	　 423026	 142	 190.5	 6.5	 2	 0.6	 71.5	 0.37	 1.80	 2.69	 1.76	 6.62
	　 413126	 142	 197	 3.5	 2	 0.6	 69	 0.33	 2.03	 3.02	 1.98	 7.83
	　 423126	 142	 199.5	 8	 2	 0.6	 79.5	 0.37	 1.80	 2.69	 1.76	 9.4
	　 430226XU	 148	 218	 9.5	 3	 1	 101.5	 0.44	 1.55	 2.31	 1.52	 15.3
	　 432226XU	 148	 220.5	 13.5	 3	 1	 123.5	 0.44	 1.55	 2.31	 1.52	 24
	  ＊ 430326XUUTG	 152	 257.5	 14.5	 4	 1.5	 116.5	 0.35	 1.96	 2.91	 1.91	 37.9
	  ＊ 432326UTG	 148	 264	 20.5	 3	 1.5	 143	 0.35	 1.95	 2.90	 1.91	 56.6

	　 413028	 152	 200	 3	 2	 0.6	 68.5	 0.37	 1.80	 2.69	 1.76	 5.73
	　 423028	 152	 198	 6.5	 2	 0.6	 75	 0.37	 1.84	 2.74	 1.80	 7.07
	　 413128	 154	 212	 3.5	 2.5	 1	 73.5	 0.33	 2.03	 3.02	 1.98	 9.29
	　 423128	 154	 211	 8	 2.5	 1	 88	 0.37	 1.80	 2.69	 1.76	 11.1
	　 430228XU	 158	 235	 9.5	 3	 1	 107.5	 0.44	 1.55	 2.31	 1.52	 19.2
	　 432228XU	 158	 239.5	 13.5	 3	 1	 131.5	 0.44	 1.55	 2.31	 1.52	 30
	  ＊ 430328XUUTG	 162	 275.5	 14.5	 4	 1.5	 122.5	 0.35	 1.96	 2.91	 1.91	 45.3
	　 430328X	 158	 275.5	 14.5	 4	 1.5	 123.5	 0.35	 1.95	 2.90	 1.91	 43.2
	  ＊ 432328UTG	 158	 280.5	 22.5	 3	 1.5	 156	 0.35	 1.95	 2.90	 1.91	 68.9

	　 413030	 164	 213.5	 3	 2.5	 1	 73.5	 0.37	 1.80	 2.69	 1.76	 6.66
	　 423030	 164	 213	 7	 2.5	 1	 79.5	 0.37	 1.80	 2.69	 1.76	 8.48
	　 413130	 164	 232.5	 4.5	 2.5	 1	 83.5	 0.33	 2.03	 3.02	 1.98	 14.6
	 　 423130	 164	 236	 10	 2.5	 1	 96.5	 0.37	 1.80	 2.69	 1.76	 17.6

	 180 	 56	 50	 2.5	 0.6	 253	 340	 37.5	 1 600	 2 200
	 180 	 70	 56	 2.5	 0.6	 330	 485	 53.0	 1 600	 2 200
	 200 	 92	 74	 3	 1	 615	 865	 92.5	 1 500	 2 000
	 200 	 121	 101	 3	 1	 800	 1 210	 130	 1 500	 2 000
	 240 	 118	 93	 4	 1	 910	 1 170	 120	 1 400	 1 800
	 240 	 181	 142	 4	 1	 1 340	 1 940	 199	 1 400	 1 800

	 180 	 46	 41	 2.5	 0.6	 214	 298	 32.0	 1 500	 2 100
	 180 	 58	 46	 2.5	 0.6	 255	 375	 40.0	 1 500	 2 100
	 200 	 62	 55	 2.5	 0.6	 291	 435	 46.0	 1 500	 2 000
	 200 	 78	 62	 2.5	 0.6	 415	 610	 64.5	 1 500	 2 000
	 215 	 97	 78	 3	 1	 660	 940	 98.5	 1 400	 1 900
	 215 	 132	 109	 3	 1	 875	 1 360	 143	 1 400	 1 900
	 260 	 128	 101	 4	 1	 1 060	 1 390	 139	 1 200	 1 700
	 260 	 188	 145	 4	 1	 1 550	 2 270	 228	 1 200	 1 700

	 200 	 52	 46	 2.5	 0.6	 249	 365	 38.5	 1 400	 1 900
	 200 	 65	 52	 2.5	 0.6	 325	 490	 51.5	 1 400	 1 900
	 210 	 64	 57	 2.5	 0.6	 350	 485	 50.5	 1 400	 1 800
	 210 	 80	 64	 2.5	 0.6	 455	 675	 70.5	 1 400	 1 800
	 230 	 98	 78.5	 4	 1	 710	 1 010	 103	 1 300	 1 700
	 230 	 145	 117.5	 4	 1	 1 010	 1 630	 167	 1 300	 1 700
	 280 	 137	 107.5	 5	 1.5	 1 430	 1 660	 162	 1 200	 1 600
	 280 	 205	 163.5	 4	 1.5	 1 960	 2 470	 243	 1 200	 1 600

	 210 	 53	 47	 2.5	 0.6	 291	 415	 43.0	 1 300	 1 800
	 210 	 66	 53	 2.5	 0.6	 335	 535	 55.0	 1 300	 1 800
	 225 	 68	 61	 3	 1	 410	 580	 59.0	 1 200	 1 700
	 225 	 84	 68	 3	 1	 435	 650	 66.0	 1 200	 1 700
	 250 	 102	 82.5	 4	 1	 800	 1 140	 114	 1 200	 1 600
	 250 	 153	 125.5	 4	 1	 1 160	 1 840	 184	 1 200	 1 600
	 300 	 145	 115.5	 5	 1.5	 1 620	 1 900	 183	 1 100	 1 500
	 300 	 145	 115.5	 4	 1.5	 1 220	 1 560	 150	 1 100	 1 400
	 300 	 223	 177.5	 4	 1.5	 2 170	 2 740	 264	 1 100	 1 500

	 225 	 56	 50	 3	 1	 305	 430	 43.5	 1 200	 1 600
	 225 	 70	 56	 3	 1	 395	 630	 64.0	 1 200	 1 600
	 250 	 80	 71	 3	 1	 540	 805	 79.5	 1 200	 1 500
	 250 	 100	 80	 3	 1	 670	 1 040	 103	 1 200	 1 500
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●Double Row Tapered Roller Bearings

Boundary dimensions Basic load rating Fatigue Allowable speed
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B1 C rs min1) r1s min1) Cr C0r Cu lubrication lubrication

r

1 Y1 0.67 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋Y0Fa

For values of e, Y1，Y2 and Y0 see the table below.

Sb

ra

r1a

1) Smallest allowable dimension for chamfer dimension r or r1. 2) Bearing numbers marked “＊” designate ULTAGE series bearings.

Bearing number 2) Abutment and fillet dimensions Load Constant Axial load factors Mass
center

mm mm kg
da Db Sb ras r1as

Min. Min. Min. Max. Max. a e Y1 Y2 Y0 (approx.)



B-198 B-199

 d  150〜 200mm

150

160

170

180

190

	 　  430230U	 168	 251.5	 11	 3	 1	 114	 0.44	 1.55	 2.31	 1.52	 24.1
	 　  432230XU	 168	 256	 17	 3	 1	 139	 0.44	 1.55	 2.31	 1.52	 38
	＊ 430330UUTG	 172	 294.5	 17	 4	 1.5	 131.5	 0.35	 1.96	 2.91	 1.91	 54.6

	 　  413032	 174	 228.5	 3.5	 2.5	 1	 79	 0.37	 1.80	 2.69	 1.76	 8.39
	 　  423032	 174	 228.5	 7.5	 2.5	 1	 85.5	 0.37	 1.80	 2.69	 1.76	 10.7
	＊ 413132UTG	 174	 256	 5	 2.5	 1	 98.5	 0.40	 1.68	 2.50	 1.64	 18.2
	＊ 423132UTG	 174	 252	 11	 2.5	 1	 106	 0.37	 1.80	 2.69	 1.76	 22.5
	＊ 430232UUTG	 178	 271	 12	 3	 1	 122	 0.44	 1.55	 2.31	 1.52	 29.3
	＊ 432232UUTG	 178	 277	 17	 3	 1	 149.5	 0.44	 1.55	 2.31	 1.52	 49.9
	＊ 430332XUUTG	 182	 312.5	 17	 4	 1.5	 137.5	 0.35	 1.96	 2.91	 1.91	 63.8

	 　 413034	 184	 243.5	 3.5	 2.5	 1	 86.5	 0.37	 1.80	 2.69	 1.76	 11.6
	 　 423034	 184	 245.5	 8.5	 2.5	 1	 93.5	 0.37	 1.80	 2.69	 1.76	 14.3
	＊ 413134UTG	 184	 262	 5	 2.5	 1	 104	 0.40	 1.68	 2.50	 1.64	 19.2
	＊ 423134UTG	 184	 262	 11	 2.5	 1	 108.5	 0.37	 1.80	 2.69	 1.76	 24.2
	＊ 430234UUTG	 192	 290.5	 14	 4	 1.5	 132.5	 0.44	 1.55	 2.31	 1.52	 37.1
	＊ 432234XUUTG	 192	 296	 20	 4	 1.5	 160	 0.44	 1.55	 2.31	 1.52	 61.3

	＊ 413036UTG	 194	 262	 4	 2.5	 1	 94	 0.37	 1.80	 2.69	 1.76	 15.2
	＊ 423036UTG	 194	 264	 9.5	 2.5	 1	 102	 0.37	 1.80	 2.69	 1.76	 19
	＊ 413136UTG	 198	 282	 5.5	 3	 1.5	 110.5	 0.40	 1.68	 2.50	 1.64	 25
	＊ 423136UTG	 198	 281	 12	 3	 1.5	 119	 0.37	 1.80	 2.69	 1.76	 30.1
	＊ 430236UUTG	 202	 300	 14	 4	 1.5	 139	 0.45	 1.50	 2.23	 1.47	 39.1
	＊ 432236UUTG	 202	 305.5	 20	 4	 1.5	 165	 0.45	 1.50	 2.23	 1.47	 63.8

	＊ 413038UTG	 204	 272.5	 4	 2.5	 1	 96	 0.37	 1.80	 2.69	 1.76	 15.9
	＊ 423038UTG	 204	 274	 9.5	 2.5	 1	 104.5	 0.37	 1.80	 2.69	 1.76	 16.1
	＊ 413138UTG	 208	 303	 6	 3	 1.5	 118.5	 0.40	 1.68	 2.50	 1.64	 30.3
	＊ 423138UTG	 208	 302	 13	 3	 1.5	 126.5	 0.37	 1.80	 2.69	 1.76	 37.7
	＊ 430238UUTG	 212	 321	 14	 4	 1.5	 141.5	 0.44	 1.55	 2.31	 1.52	 47
	＊ 432238UUTG	 212	 325.5	 22	 4	 1.5	 173.5	 0.44	 1.55	 2.31	 1.52	 75.6

	＊ 413040UTG	 214	 289.5	 4.5	 2.5	 1	 103	 0.37	 1.80	 2.69	 1.76	 20.9
	＊ 423040UTG	 214	 293	 10.5	 2.5	 1	 112	 0.37	 1.80	 2.69	 1.76	 26.6
	＊ 413140UTG	 218	 320	 6	 3	 1.5	 125.5	 0.40	 1.68	 2.50	 1.64	 38.6
	＊ 423140UTG	 218	 319	 14	 3	 1.5	 134.5	 0.37	 1.80	 2.69	 1.76	 47.3
	＊ 430240UUTG	 222	 338	 16	 4	 1.5	 154	 0.44	 1.55	 2.31	 1.52	 55.8
	＊ 432240UUTG	 222	 342.5	 22	 4	 1.5	 180	 0.41	 1.66	 2.47	 1.62	 91.5

	 270 	 109	 87	 4	 1	 855	 1 210	 118	 1 100	 1 500
	 270 	 164	 130	 4	 1	 1 330	 2 140	 209	 1 100	 1 500
	 320 	 154	 120	 5	 1.5	 1 810	 2 140	 201	 990	 1 400

	 240 	 60	 53	 3	 1	 370	 535	 53.0	 1 100	 1 500
	 240 	 75	 60	 3	 1	 475	 765	 76.0	 1 100	 1 500
	 270 	 86	 76	 3	 1	 760	 965	 93.0	 1 100	 1 600
	 270 	 108	 86	 3	 1	 865	 1 180	 114	 1 100	 1 600
	 290 	 115	 91	 4	 1	 1 150	 1 440	 137	 1 000	 1 400
	 290 	 178	 144	 4	 1	 1 960	 2 840	 272	 1 000	 1 400
	 340 	 160	 126	 5	 1.5	 2 010	 2 390	 221	 920	 1 300

	 260 	 67	 60	 3	 1	 405	 620	 60.0	 1 100	 1 400
	 260 	 84	 67	 3	 1	 545	 865	 83.5	 1 100	 1 400
	 280 	 88	 78	 3	 1	 705	 900	 86.0	 1 000	 1 500
	 280 	 110	 88	 3	 1	 930	 1 270	 122	 1 000	 1 500
	 310 	 125	 97	 5	 1.5	 1 340	 1 690	 159	 950	 1 400
	 310 	 192	 152	 5	 1.5	 2 190	 3 200	 300	 950	 1 400

	 280 	 74	 66	 3	 1	 545	 735	 69.5	 1 000	 1 400
	 280 	 93	 74	 3	 1	 745	 1 050	 99.5	 1 000	 1 400
	 300 	 96	 85	 4	 1.5	 910	 1 190	 111	 940	 1 400
	 300 	 120	 96	 4	 1.5	 1 130	 1 530	 144	 940	 1 400
	 320 	 127	 99	 5	 1.5	 1 380	 1 780	 165	 890	 1 300
	 320 	 192	 152	 5	 1.5	 2 260	 3 350	 315	 890	 1 300

	 290 	 75	 67	 3	 1	 555	 740	 69.5	 940	 1 400
	 290 	 94	 75	 3	 1	 790	 1 110	 104	 940	 1 400
	 320 	 104	 92	 4	 1.5	 1 000	 1 280	 118	 890	 1 300
	 320 	 130	 104	 4	 1.5	 1 260	 1 710	 157	 890	 1 300
	 340 	 133	 105	 5	 1.5	 1 570	 2 010	 183	 840	 1 200
	 340 	 204	 160	 5	 1.5	 2 530	 3 700	 335	 840	 1 200

	 310 	 82	 73	 3	 1	 680	 940	 87.0	 900	 1 300
	 310 	 103	 82	 3	 1	 920	 1 320	 121	 900	 1 300
	 340 	 112	 100	 4	 1.5	 1 240	 1 660	 150	 840	 1 200
	 340 	 140	 112	 4	 1.5	 1 400	 1 910	 173	 840	 1 200
	 360 	 142	 110	 5	 1.5	 1 730	 2 210	 198	 800	 1 100
	 360 	 218	 174	 5	 1.5	 2 900	 4 250	 380	 800	 1 100

200

●Double Row Tapered Roller Bearings
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●Double Row Tapered Roller Bearings

Boundary dimensions Basic load rating Fatigue Allowable speed
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B1 C rs min1) r1s min1) Cr C0r Cu lubrication lubrication

r

1 Y1 0.67 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋Y0Fa

For values of e, Y1，Y2 and Y0 see the table below.

Sb

ra

r1a

1) Smallest allowable dimension for chamfer dimension r or r1. 2) Bearing numbers marked “＊” designate ULTAGE series bearings.

Bearing number 2) Abutment and fillet dimensions Load Constant Axial load factors Mass
center

mm mm kg
da Db Sb ras r1as

Min. Min. Min. Max. Max. a e Y1 Y2 Y0 (approx.)



B-200 B-201

 d  220〜 340mm

220

240

260

280

300

320

340

	＊ 413044UTG	 238	 320	 5	 3	 1.5	 111.5	 0.37	 1.80	 2.69	 1.76	 27.1
	＊ 423044UTG	 238	 321	 11.5	 3	 1.5	 124.5	 0.37	 1.80	 2.69	 1.76	 33
	＊ 413144UTG	 242	 349	 6.5	 4	 1.5	 135	 0.40	 1.68	 2.50	 1.64	 47.8
	＊ 423144UTG	 242	 344	 15	 4	 1.5	 154	 0.40	 1.68	 2.50	 1.64	 58.1
	＊ 430244UTG	 238	 368	 18	 3	 1.5	 178.5	 0.49	 1.38	 2.06	 1.35	 77

	＊ 413048UTG	 258	 341	 5	 3	 1.5	 117.5	 0.37	 1.80	 2.69	 1.76	 29.1
	＊ 423048UTG	 258	 340.5	 11.5	 3	 1.5	 130.5	 0.37	 1.80	 2.69	 1.76	 36.3
	＊ 413148UTG	 262	 378	 7	 4	 1.5	 144.5	 0.40	 1.68	 2.50	 1.64	 58.5
	＊ 423148UTG	 262	 376	 16	 4	 1.5	 164	 0.40	 1.68	 2.50	 1.64	 71.4
	＊ 430248UTG	 258	 406	 19	 3	 1.5	 189	 0.49	 1.38	 2.06	 1.35	 100
	＊ 432248UTG	 258	 421.5	 27	 3	 1.5	 226	 0.43	 1.57	 2.34	 1.53	 160

	＊ 413052UTG	 282	 375	 6	 4	 1.5	 130.5	 0.37	 1.80	 2.69	 1.76	 43.4
	＊ 423052UTG	 282	 377	 13	 4	 1.5	 143	 0.37	 1.80	 2.69	 1.76	 53
	＊ 413152UTG	 282	 415	 8	 4	 1.5	 161	 0.40	 1.68	 2.50	 1.64	 82
	＊ 423152UTG	 282	 416	 18	 4	 1.5	 176.5	 0.40	 1.68	 2.50	 1.64	 100

	＊ 413056UTG	 302	 396.5	 6	 4	 1.5	 136.5	 0.37	 1.80	 2.69	 1.76	 46
	＊ 423056UTG	 302	 399.5	 13.5	 4	 1.5	 148.5	 0.37	 1.80	 2.69	 1.76	 56.8
	＊ 413156UTG	 308	 438	 8	 5	 2	 168	 0.40	 1.68	 2.50	 1.64	 85.5
	＊ 423156UTG	 308	 435.5	 18.5	 5	 2	 182.5	 0.40	 1.68	 2.50	 1.64	 110

	＊ 413060UTG	 322	 431	 6.5	 4	 1.5	 151	 0.37	 1.80	 2.69	 1.76	 65.6
	＊ 423060UTG	 322	 436.5	 15	 4	 1.5	 163	 0.37	 1.80	 2.69	 1.76	 77.8
	＊ 413160UTG	 328	 475	 9	 5	 2	 182	 0.40	 1.68	 2.50	 1.64	 110
	＊ 423160UTG	 328	 467	 20	 5	 2	 201.5	 0.40	 1.68	 2.50	 1.64	 140

	＊ 413064UTG	 342	 452	 6.5	 4	 1.5	 156.5	 0.37	 1.80	 2.69	 1.76	 69.2
	＊ 423064UTG	 342	 457.5	 15	 4	 1.5	 170	 0.37	 1.80	 2.69	 1.76	 82
	＊ 413164UTG	 348	 509	 9.5	 5	 2	 197.5	 0.40	 1.68	 2.50	 1.64	 150
	＊ 423164UTG	 348	 504.5	 22	 5	 2	 216.5	 0.40	 1.68	 2.50	 1.64	 190

	＊ 413068UTG	 368	 491	 7.5	 5	 2	 169.5	 0.37	 1.80	 2.69	 1.76	 93.1
	＊ 423068UTG	 368	 492	 16	 5	 2	 184	 0.37	 1.80	 2.69	 1.76	 110
	＊ 413168UTG	 368	 548	 10.5	 5	 2	 213	 0.40	 1.68	 2.50	 1.64	 190
	＊ 423168UTG	 368	 546	 24	 5	 2	 237	 0.40	 1.68	 2.50	 1.64	 240

	 340 	 90	 80	 4	 1.5	 765	 1 060	 94.5	 810	 1 200
	 340 	 113	 90	 4	 1.5	 1 130	 1 650	 148	 810	 1 200
	 370 	 120	 107	 5	 1.5	 1 420	 1 920	 169	 760	 1 100
	 370 	 150	 120	 5	 1.5	 1 570	 2 260	 199	 760	 1 100
	 400 	 158	 122	 4	 1.5	 1 790	 2 440	 212	 710	 1 000

	 360 	 92	 82	 4	 1.5	 840	 1 160	 101	 730	 1 000
	 360 	 115	 92	 4	 1.5	 1 170	 1 770	 155	 730	 1 000
	 400 	 128	 114	 5	 1.5	 1 580	 2 130	 183	 690	 1 000
	 400 	 160	 128	 5	 1.5	 1 790	 2 600	 223	 690	 1 000
	 440 	 165	 127	 4	 1.5	 2 150	 2 960	 250	 640	 900
	 440 	 266	 212	 4	 1.5	 3 750	 5 500	 465	 640	 900

	 400 	 104	 92	 5	 1.5	 1 070	 1 540	 131	 670	 1 000
	 400 	 130	 104	 5	 1.5	 1 470	 2 190	 187	 670	 1 000
	 440 	 144	 128	 5	 1.5	 1 920	 2 630	 220	 630	 910
	 440 	 180	 144	 5	 1.5	 2 510	 3 750	 310	 630	 910

	 420 	 106	 94	 5	 1.5	 1 140	 1 630	 137	 620	 880
	 420 	 133	 106	 5	 1.5	 1 540	 2 340	 196	 620	 880
	 460 	 146	 130	 6	 2	 2 100	 2 900	 239	 580	 830
	 460 	 183	 146	 6	 2	 2 480	 3 650	 300	 580	 830

	 460 	 118	 105	 5	 1.5	 1 370	 1 990	 163	 570	 810
	 460 	 148	 118	 5	 1.5	 2 070	 3 150	 257	 570	 810
	 500 	 160	 142	 6	 2	 2 580	 3 600	 290	 530	 770
	 500 	 200	 160	 6	 2	 2 690	 4 050	 325	 530	 770

	 480 	 121	 108	 5	 1.5	 1 520	 2 250	 181	 530	 750
	 480 	 151	 121	 5	 1.5	 2 030	 3 100	 247	 530	 750
	 540 	 176	 157	 6	 2	 2 870	 4 100	 320	 500	 710
	 540 	 220	 176	 6	 2	 3 200	 4 900	 385	 500	 710

	 520 	 133	 118	 6	 2	 1 890	 2 870	 226	 500	 700
	 520 	 165	 133	 6	 2	 2 420	 3 750	 295	 500	 700
	 580 	 190	 169	 6	 2	 3 450	 4 900	 380	 460	 660
	 580 	 238	 190	 6	 2	 4 300	 6 500	 500	 460	 660
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Boundary dimensions Basic load rating Fatigue Allowable speed
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B1 C rs min1) r1s min1) Cr C0r Cu lubrication lubrication

r

1 Y1 0.67 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋Y0Fa

For values of e, Y1，Y2 and Y0 see the table below.

Sb

ra

r1a

1) Smallest allowable dimension for chamfer dimension r or r1. 2) Bearing numbers marked “＊” designate ULTAGE series bearings.

Bearing number 2) Abutment and fillet dimensions Load Constant Axial load factors Mass
center

mm mm kg
da Db Sb ras r1as

Min. Min. Min. Max. Max. a e Y1 Y2 Y0 (approx.)



B-202 B-203

 d  360〜 500mm

360

380

400

420

440

460

480

	＊ 413072UTG	 388	 510	 7	 5	 2	 176	 0.37	 1.80	 2.69	 1.76	 98.2
	＊ 423072UTG	 388	 512	 17.5	 5	 2	 192	 0.37	 1.80	 2.69	 1.76	 120
	＊ 413172UTG	 388	 565	 10.5	 5	 2	 218.5	 0.40	 1.68	 2.50	 1.64	 200
	＊ 423172UTG	 388	 563.5	 24	 5	 2	 239.5	 0.40	 1.68	 2.50	 1.64	 250

	＊ 413076UTG	 408	 532	 6.5	 5	 2	 183	 0.37	 1.80	 2.69	 1.76	 100
	＊ 423076UTG	 408	 532	 18	 5	 2	 196.5	 0.37	 1.80	 2.69	 1.76	 130
	＊ 413176UTG	 408	 587	 10.5	 5	 2	 224.5	 0.40	 1.68	 2.50	 1.64	 210
	＊ 423176UTG	 408	 582	 24.5	 5	 2	 249	 0.40	 1.68	 2.50	 1.64	 260

	＊ 413080UTG	 428	 567	 8	 5	 2	 194	 0.37	 1.80	 2.69	 1.76	 130
	＊ 423080UTG	 428	 567	 18.5	 5	 2	 210	 0.37	 1.80	 2.69	 1.76	 170
	＊ 413180UTG	 428	 614	 11	 5	 2.5	 232	 0.40	 1.68	 2.50	 1.64	 240
	＊ 423180UTG	 428	 613.5	 25	 5	 2.5	 256.5	 0.40	 1.68	 2.50	 1.64	 290

	＊ 413084UTG	 448	 589	 8	 5	 2	 199.5	 0.37	 1.80	 2.69	 1.76	 140
	＊ 423084UTG	 448	 586	 19	 5	 2	 220	 0.37	 1.80	 2.69	 1.76	 180
	＊ 413184UTG	 448	 658.5	 12	 5	 2.5	 258	 0.40	 1.68	 2.50	 1.64	 320
	＊ 423184UTG	 448	 663	 28	 5	 2.5	 287	 0.40	 1.68	 2.50	 1.64	 380

	＊ 413088UTG	 468	 618	 8.5	 5	 2.5	 208	 0.37	 1.80	 2.69	 1.76	 160
	＊ 423088UTG	 468	 617.5	 19.5	 5	 2.5	 229.5	 0.37	 1.80	 2.69	 1.76	 190
	＊ 413188UTG	 468	 675	 12.5	 5	 2.5	 263	 0.40	 1.68	 2.50	 1.64	 330
	＊ 423188UTG	 468	 681.5	 28.5	 5	 2.5	 288.5	 0.40	 1.68	 2.50	 1.64	 460

	＊ 413092UTG	 488	 650	 9	 5	 2.5	 217.5	 0.37	 1.80	 2.69	 1.76	 180
	＊ 423092UTG	 488	 647.5	 20.5	 5	 2.5	 239.5	 0.37	 1.80	 2.69	 1.76	 230
	＊ 423192UTG	 496	 715.5	 30	 6	 3	 305	 0.40	 1.68	 2.50	 1.64	 480

	＊ 413096UTG	 508	 669	 9	 5	 2.5	 222.5	 0.37	 1.80	 2.69	 1.76	 190
	＊ 423096UTG	 508	 667.5	 20.5	 5	 2.5	 245.5	 0.37	 1.80	 2.69	 1.76	 240
	＊ 423196UTG	 516	 761.5	 31	 6	 3	 328.5	 0.40	 1.68	 2.50	 1.64	 540

	＊ 4130/500UTG	 528	 690	 9	 5	 2.5	 230	 0.37	 1.80	 2.69	 1.76	 200
	＊ 4230/500UTG	 528	 687	 21	 5	 2.5	 249.5	 0.37	 1.80	 2.69	 1.76	 250
	＊ 4131/500UTG	 536	 784	 14.5	 6	 3	 296	 0.40	 1.68	 2.50	 1.64	 530

	 540 	 134	 120	 6	 2	 1 880	 2 810	 218	 460	 660
	 540 	 169	 134	 6	 2	 2 630	 4 200	 325	 460	 660
	 600 	 192	 171	 6	 2	 3 500	 5 050	 385	 430	 620
	 600 	 240	 192	 6	 2	 4 100	 6 500	 495	 430	 620

	 560 	 135	 122	 6	 2	 2 170	 3 350	 255	 440	 620
	 560 	 171	 135	 6	 2	 2 670	 4 350	 335	 440	 620
	 620 	 194	 173	 6	 2	 3 650	 5 250	 395	 410	 580
	 620 	 243	 194	 6	 2	 4 250	 6 700	 505	 410	 580

	 600 	 148	 132	 6	 2	 2 390	 3 700	 276	 410	 580
	 600 	 185	 148	 6	 2	 3 250	 5 450	 410	 410	 580
	 650 	 200	 178	 6	 3	 3 850	 5 800	 430	 380	 540
	 650 	 250	 200	 6	 3	 4 800	 7 850	 580	 380	 540

	 620 	 150	 134	 6	 2	 2 710	 4 250	 315	 390	 550
	 620 	 188	 150	 6	 2	 3 400	 5 900	 435	 390	 550
	 700 	 224	 200	 6	 3	 4 750	 7 200	 525	 360	 510
	 700 	 280	 224	 6	 3	 6 150	 9 700	 705	 360	 510

	 650 	 157	 140	 6	 3	 3 150	 5 150	 375	 370	 520
	 650 	 196	 157	 6	 3	 3 350	 5 450	 400	 370	 520
	 720 	 226	 201	 6	 3	 5 150	 7 800	 560	 340	 480
	 720 	 283	 226	 6	 3	 6 400	 10 300	 740	 340	 480

	 680 	 163	 145	 6	 3	 3 350	 5 350	 390	 350	 500
	 680 	 204	 163	 6	 3	 3 950	 6 750	 485	 350	 500
	 760 	 300	 240	 7.5	 4	 6 300	 10 300	 725	 320	 450

	 700 	 165	 147	 6	 3	 3 200	 5 000	 360	 330	 470
	 700 	 206	 165	 6	 3	 3 900	 6 700	 480	 330	 470
	 790 	 310	 248	 7.5	 4	 6 750	 11 100	 775	 310	 430

	 720 	 167	 149	 6	 3	 3 350	 5 400	 380	 320	 450
	 720 	 209	 167	 6	 3	 3 950	 6 900	 485	 320	 450
	 830 	 264	 235	 7.5	 4	 6 700	 10 500	 725	 290	 410

500

●Double Row Tapered Roller Bearings

Back-to-back arrangement

●Double Row Tapered Roller Bearings

Boundary dimensions Basic load rating Fatigue Allowable speed
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B1 C rs min1) r1s min1) Cr C0r Cu lubrication lubrication

r

1 Y1 0.67 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋Y0Fa

For values of e, Y1，Y2 and Y0 see the table below.

Sb

ra

r1a

1) Smallest allowable dimension for chamfer dimension r or r1. 2) Bearing numbers marked “＊” designate ULTAGE series bearings.

Bearing number 2) Abutment and fillet dimensions Load Constant Axial load factors Mass
center

mm mm kg
da Db Sb ras r1as

Min. Min. Min. Max. Max. a e Y1 Y2 Y0 (approx.)



B-204 B-205

 d  530〜 710mm

530 	＊ 4130/530UTG	 558	 740	 11	 5	 2.5	 249.5	 0.37	 1.80	 2.69	 1.76	 270

	＊ 4130/600UTG	 628	 828	 12	 5	 2.5	 277	 0.37	 1.80	 2.69	 1.76	 350

	 780 	 185	 163	 6	 3	 3 750	 5 900	 410	 290	 420

	 870 	 200	 176	 6	 3	 5 000	 8 550	 570	 250	 360600

●Double Row Tapered Roller Bearings

Back-to-back arrangement

●Double Row Tapered Roller Bearings

Boundary dimensions Basic load rating Fatigue Allowable speed
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B1 C rs min1) r1s min1) Cr C0r Cu lubrication lubrication

r

1 Y1 0.67 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋Y0Fa

For values of e, Y1，Y2 and Y0 see the table below.

Sb

ra

r1a

1) Smallest allowable dimension for chamfer dimension r or r1. 2) Bearing numbers marked “＊” designate ULTAGE series bearings.

Bearing number 2) Abutment and fillet dimensions Load Constant Axial load factors Mass
center

mm mm kg
da Db Sb ras r1as

Min. Min. Min. Max. Max. a e Y1 Y2 Y0 (approx.)



B-206 B-207

 d  110〜 280mm

110

120

130

140

150

160

170

180

190

200

220

240

260

280

	 180	 56	 56	 2.5	 2	 330	 485	 53.0	 1 600	 2 200

	 180	 46	 46	 2.5	 2	 255	 375	 40.0	 1 500	 2 100
	 200	 62	 62	 2.5	 2	 415	 610	 64.5	 1 500	 2 000

	 200	 52	 52	 2.5	 2	 325	 490	 51.5	 1 400	 1 900
	 210	 64	 64	 2.5	 2	 455	 675	 70.5	 1 400	 1 800

	 210	 53	 53	 2.5	 2	 335	 535	 55.0	 1 300	 1 800
	 225	 68	 68	 3	 2.5	 435	 650	 66.0	 1 200	 1 700

	 225	 56	 56	 3	 2.5	 395	 630	 64.0	 1 200	 1 600
	 250	 80	 80	 3	 2.5	 670	 1 040	 103.0	 1 200	 1 500

	 240	 60	 60	 3	 2.5	 475	 765	 76.0	 1 100	 1 500
	 270	 86	 86	 3	 2.5	 865	 1 180	 114	 1 100	 1 600

	 260	 67	 67	 3	 2.5	 545	 865	 83.5	 1 100	 1 400
	 280	 88	 88	 3	 2.5	 930	 1 270	 122	 1 000	 1 500

	 280	 74	 74	 3	 2.5	 745	 1 050	 99.5	 1 000	 1 400
	 300	 96	 96	 4	 3	 1 130	 1 530	 144	 960	 1 400

	 290	 75	 75	 3	 2.5	 790	 1 110	 104	 950	 1 400
	 320	 104	 104	 4	 3	 1 260	 1 710	 157	 900	 1 300

	 310	 82	 82	 3	 2.5	 920	 1 320	 121	 900	 1 300
	 340	 112	 112	 4	 3	 1 400	 1 910	 173	 850	 1 200

	 340	 90	 90	 4	 3	 1 130	 1 650	 148	 810	 1 200
	 370	 120	 120	 5	 4	 1 570	 2 260	 199	 770	 1 100

	 360	 92	 92	 4	 3	 1 170	 1 770	 155	 730	 1 000
	 400	 128	 128	 5	 4	 1 790	 2 600	 223	 700	 1 000

	 400	 104	 104	 5	 4	 1 470	 2 190	 187	 670	 1 000
	 440	 144	 144	 5	 4	 2 510	 3 750	 310	 640	 910

	 420	 106	 106	 5	 4	 1 540	 2 340	 196	 610	 880

	 323122	 126.5	 170	 157.5	 8	 2	 2	 1	 0.33	 2.03	 3.02	 1.98	 5.54

	 323024	 134	 168	 162.5	 8	 2	 2	 12	 0.37	 1.80	 2.69	 1.76	 4.08
	 323124	 141.5	 190	 176	 8	 2	 2	 6.5	 0.37	 1.80	 2.69	 1.76	 7.82

	 323026	 148.5	 190	 178.5	 8	 2	 2	 13.5	 0.37	 1.80	 2.69	 1.76	 5.74
	 323126	 147.5	 200	 185	 8	 2	 2	 7.5	 0.37	 1.80	 2.69	 1.76	 8.38

	 323028	 157.5	 200	 187.5	 8	 2	 2	 14	 0.37	 1.84	 2.74	 1.80	 6.36
	 323128	 161	 213	 197.5	 10	 2.5	 2	 8	 0.37	 1.80	 2.69	 1.76	 9.82

	 323030	 167.5	 213	 200	 10	 2.5	 2	 15.5	 0.37	 1.80	 2.69	 1.76	 7.63
	 323130	 175.5	 238	 219	 10	 2.5	 2	 6.5	 0.37	 1.80	 2.69	 1.76	 15.7

	 323032	 179	 228	 215.5	 10	 2.5	 2	 17.5	 0.37	 1.80	 2.69	 1.76	 9.42
	 ＊ 323132UTG	 187.5	 258	 233.5	 10	 2.5	 2	 8	 0.37	 1.80	 2.69	 1.76	 20

	      323034E1	 192	 248	 231	 10	 2.5	 2	 18	 0.37	 1.80	 2.69	 1.76	 12.8
	 ＊ 323134UTG	 195.5	 268	 244	 10	 2.5	 2	 8.5	 0.37	 1.80	 2.69	 1.76	 21.8

	 ＊ 323036UTG	 205	 268	 248.5	 10	 2.5	 2	 17	 0.37	 1.80	 2.69	 1.76	 16.5
	 ＊ 323136UTG	 206	 286	 262	 12	 3	 2.5	 8	 0.37	 1.80	 2.69	 1.76	 27.2

	 ＊ 323038UTG	 213	 278	 258	 12	 2.5	 2	 17.5	 0.37	 1.80	 2.69	 1.76	 17.9
	 ＊ 323138UTG	 220.5	 306	 279.5	 12	 3	 2.5	 8.5	 0.37	 1.80	 2.69	 1.76	 33.2

	 ＊ 323040UTG	 225.5	 298	 275	 12	 2.5	 2	 19	 0.37	 1.80	 2.69	 1.76	 22.3
	 ＊ 323140UTG	 233	 326	 294.5	 12	 3	 2.5	 8.5	 0.37	 1.80	 2.69	 1.76	 41.8

	 ＊ 323044UTG	 249	 326	 302.5	 12	 3	 2.5	 21.5	 0.37	 1.80	 2.69	 1.76	 29.8
	 ＊ 323144UTG	 254.5	 352	 317	 14	 4	 3	 14	 0.40	 1.68	 2.50	 1.64	 52.2

	 ＊ 323048UTG	 269	 346	 322	 14	 3	 2.5	 25.5	 0.37	 1.80	 2.69	 1.76	 32.5
	 ＊ 323148UTG	 277.5	 382	 347	 14	 4	 3	 17	 0.40	 1.68	 2.50	 1.64	 63.4

	 ＊ 323052UTG	 291.5	 382	 354.5	 14	 4	 3	 25	 0.37	 1.80	 2.69	 1.76	 47.7
	 ＊ 323152UTG	 300.5	 422	 381.5	 16	 4	 3	 16.5	 0.40	 1.68	 2.50	 1.64	 90.5

	 ＊ 323056UTG	 311.5	 402	 376	 16	 4	 3	 29.5	 0.37	 1.80	 2.69	 1.76	 50.5

Boundary dimensions Basic load rating Fatigue Allowable speed
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B C1 r1s min

1) rs min
1) Cr C0r Cr lubrication lubrication

●Double Row Tapered Roller Bearings

Face-to-face arrangement

●Double Row Tapered Roller Bearings

r

a

r1
B

1 Y1 0.67 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋Y0Fa

For values of e, Y1, Y2 and Y0 see the table below.

Sa

ra

Bearing number 2) Installation-related dimensions Load Constant Axial load factors Mass
center

mm mm kg
da Da Sa r1as ras

Max. Max. Min. Min. Max. Max. a e Y1 Y2 Y0 (approx.)

1) Smallest allowable dimension for chamfer dimension r or r1. 2) Bearing numbers marked “＊” designate ULTAGE series bearings.



B-208 B-209

 d  280〜 710mm

280

300

320

340

360

380

400

420

440

460

480

	 ＊ 323156UTG	 318.5	 438	 402	 16	 5	 4	 19.5	 0.40	 1.68	 2.50	 1.64	 93.6

	 ＊ 323060UTG	 337	 442	 566	 16	 4	 3	 31	 0.37	 1.80	 2.69	 1.76	 69.2
	 ＊ 323160UTG	 344.5	 478	 432	 16	 5	 4	 16.5	 0.40	 1.68	 2.50	 1.64	 130

	 ＊ 323064UTG	 354	 462	 432	 16	 4	 3	 34	 0.37	 1.80	 2.69	 1.76	 73.4
	 ＊ 323164UTG	 369.5	 518	 464	 18	 5	 4	 18.5	 0.40	 1.68	 2.50	 1.64	 170

	 ＊ 323068UTG	 379	 498	 463.5	 18	 5	 4	 36	 0.37	 1.80	 2.69	 1.76	 100
	 ＊ 323168UTG	 388.5	 558	 500	 18	 5	 4	 20.5	 0.40	 1.68	 2.50	 1.64	 210

	 ＊ 323072UTG	 398	 518	 483.5	 18	 5	 4	 41	 0.37	 1.80	 2.69	 1.76	 110
	 ＊ 323172UTG	 412.5	 578	 518.5	 18	 5	 4	 25.5	 0.40	 1.68	 2.50	 1.64	 220

	 323076	 418	 538	 504	 18	 5	 4	 42.5	 0.37	 1.80	 2.69	 1.76	 110
	 323176	 428	 598	 537.5	 20	 5	 4	 27	 0.40	 1.68	 2.50	 1.64	 230

	 ＊ 323080UTG	 444	 578	 535.5	 18	 5	 4	 45	 0.37	 1.80	 2.69	 1.76	 150
	 ＊ 323180UTG	 452.5	 622	 566	 20	 5	 5	 32.5	 0.40	 1.68	 2.50	 1.64	 260

	 ＊ 323084UTG	 464.5	 598	 555	 20	 5	 4	 50	 0.37	 1.80	 2.69	 1.76	 150
	 ＊ 323184UTG	 475	 672	 611	 25	 5	 5	 35	 0.40	 1.68	 2.50	 1.64	 350

	 ＊ 323088UTG	 485.5	 622	 584	 20	 5	 5	 52.5	 0.37	 1.80	 2.69	 1.76	 180
	 ＊ 323188UTG	 493.5	 692	 629	 25	 5	 5	 33	 0.40	 1.68	 2.50	 1.64	 360

	 ＊ 323092UTG	 507.5	 652	 612.5	 25	 5	 5	 56.5	 0.37	 1.80	 2.69	 1.76	 200
	 ＊ 323192UTG	 525	 724	 660	 25	 6	 6	 31	 0.40	 1.68	 2.50	 1.64	 430

	 ＊ 323096UTG	 527	 672	 632.5	 25	 5	 5	 60.5	 0.37	 1.80	 2.69	 1.76	 210
	 ＊ 323196UTG	 547.5	 754	 688.5	 30	 6	 6	 34.5	 0.40	 1.68	 2.50	 1.64	 480

	 ＊ 3230/500UTG	 548.5	 692	 652	 25	 5	 5	 61.5	 0.37	 1.80	 2.69	 1.76	 220

	 460	 146	 146	 6	 5	 2 480	 3 650	 300	 590	 830

	 460	 118	 118	 5	 4	 2 070	 3 150	 257	 570	 810
	 500	 160	 160	 6	 5	 2 690	 4 050	 325	 540	 770

	 480	 121	 121	 5	 4	 2 030	 3 100	 247	 530	 750
	 540	 176	 176	 6	 5	 3 200	 4 900	 385	 500	 710

	 520	 133	 133	 6	 5	 2 420	 3 750	 295	 490	 700
	 580	 190	 190	 6	 5	 4 300	 6 500	 500	 460	 660

	 540	 134	 134	 6	 5	 2 630	 4 200	 325	 460	 660
	 600	 192	 192	 6	 5	 4 100	 6 500	 495	 430	 620

	 560	 135	 135	 6	 5	 2 310	 4 350	 335	 440	 580
	 620	 194	 194	 6	 5	 3 700	 6 700	 505	 410	 540

	 600	 148	 148	 6	 5	 3 250	 5 450	 410	 410	 580
	 650	 200	 200	 6	 6	 4 800	 7 850	 580	 380	 540

	 620	 150	 150	 6	 5	 3 400	 5 900	 435	 390	 550
	 700	 224	 224	 6	 6	 6 150	 9 700	 705	 360	 510

	 650	 157	 157	 6	 6	 3 350	 5 450	 400	 370	 520
	 720	 226	 226	 6	 6	 6 400	 10 300	 740	 340	 480

	 680	 163	 163	 6	 6	 3 950	 6 750	 485	 350	 500
	 760	 240	 240	 7.5	 7.5	 6 300	 10 300	 725	 320	 450

	 700	 165	 165	 6	 6	 3 900	 6 700	 480	 330	 470
	 790	 248	 248	 7.5	 7.5	 6 750	 11 100	 775	 300	 430

	 720	 167	 167	 6	 6	 3 950	 6 900	 485	 320	 450500

Boundary dimensions Basic load rating Fatigue Allowable speed
load

mm dynamic static limit min-1

kN kN Grease Oil
d D B C1 r1s min

1) rs min
1) Cr C0r Cr lubrication lubrication

●Double Row Tapered Roller Bearings

Face-to-face arrangement

●Double Row Tapered Roller Bearings

r

a

r1
B

1 Y1 0.67 Y2

Fa

Fr

X Y X Y

≦e
Fa

Fr
＞e

Dynamic equivalent radial load
Pr＝XFr＋YFa

Static equivalent radial load
P0r＝Fr＋Y0Fa

For values of e, Y1, Y2 and Y0 see the table below.

Sa

ra

Bearing number 2) Installation-related dimensions Load Constant Axial load factors Mass
center

mm mm kg
da Da Sa r1as ras

Max. Max. Min. Min. Max. Max. a e Y1 Y2 Y0 (approx.)

1) Smallest allowable dimension for chamfer dimension r or r1. 2) Bearing numbers marked “＊” designate ULTAGE series bearings.










