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We are pleased to offer you this newly issued Koyo large size rolling
bearing catalogue.

The conventional large size rolling bearing catalogue has been thor-
oughly revised. This catalogue includes information such as the latest
bearing types, bearing numbers, and technical data.

We are confident that this catalogue will help every people engaged in
design and maintenance of machinery.

This catalogue also shows bearings intended for special purposes. If
you have any inquiry for selection of bearings, please contact JTEKT.
We are grateful for your patronage and look forward to continuing to
serve you in the future.

% The contents of this catalog are subject to change without prior
notice. Every possible effort has been made to ensure that the data
herein is correct; however, JTEKT cannot assume responsibility for
any errors or omissions.

\ Reproduction of this catalog without written consent is strictly prohibited

This publication was made using recycled paper for the protection of forests.
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1. Selection of bearing dimensions

1-1 Bearing service life

When bearings rotate under load, material
flakes from the surfaces of inner and outer rings
or rolling elements by fatigue arising from
repeated contact stress.

This phenomenon is called flaking.

The total number of bearing rotations until
flaking occurs is regarded as the bearing
"(fatigue) service life".

"(Fatigue) service life" differs greatly depend-
ing upon bearing structures, dimensions, mate-
rials, and processing methods.

Since this phenomenon results from fatigue
distribution in bearing materials themselves, dif-
ferences in bearing service life should be statis-
tically considered.

When a group of identical bearings are
rotated under the same conditions, the total
number of revolutions until 90 % of the bearings
are left without flaking (i.e. a service life of 90 %
reliability) is defined as the basic rating life. In
operation at a constant speed, the basic rating
life can be expressed in terms of time.

In actual operation, a bearing fails not only
because of fatigue, but other factors as well,
such as wear, seizure, creep, fretting, brinel-
ling, cracking etc.

These bearing failures can be minimized by
selecting the proper mounting method and lubri-
cant, as well as the bearing most suitable for
the application.

1-2 Calculation of service life

1-2-1 Basic dynamic load rating

The basic dynamic load rating (C) is either
pure radial (for radial bearings) or central axial
load (for thrust bearings) of constant magnitude
in a constant direction, under which the basic
rating life of 1 million revolutions can be
obtained, when the inner ring rotates while the
outer ring is stationary, or vice versa. The basic
dynamic load rating, which represents the
capacity of a bearing under rolling fatigue, is
specified as the basic dynamic radial load rating
(C;) for radial bearings, and basic dynamic axial
load rating (Ca) for thrust bearings. These load
ratings are listed in the specification table.

These values are prescribed by ISO 281/
1990, and are subject to change by conform-
ance to the latest ISO standards.

1-2-2 Basic rating life

The basic rating life in relation to the basic
dynamic load rating and dynamic equivalent
load can be expressed using equation (1-1).

Itis convenient to express the basic rating life
in terms of time, using equation (1-2), when a
bearing is used for operation at a constant
speed.

Total _(C >1’
(PN D A L p— (1-1)
- _1¢cy
(Time) Lion= son \p) (1-2)
where :

Lio : basic rating life 10° revolutions
Lion : basic rating life h
P : dynamic equivalent load N
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ (refer to page 12)
C : basic dynamic load rating N

n : rotational speed
p : for ball bearings -
for roller bearings
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Accordingly, where the dynamic equivalent [Reference]

load is P, and rotational speed is 1, equation The equations using a service life coefficient
(1-3) can be used to calculate the basic (/1) and rotational speed coefficient ( f;,) respec-

dynamic load rating C; the bearing size most tively, based on equation (1-2), are as follows :
suitable for a specified purpose can then be

selected, referring to the bearing specification

table. Lion = 500 fhp .................................... (1-4)
Coefficient of service life :
1
C=P<L10h><?i0}g> P e (1-3) C
fo=fnp

Coefficient of rotational speed :

_< 10° >1/p
In=\"500 x 601

For reference, the values of f, fh, and Lion
can be easily obtained by employing the nomo-
graph attached to this catalog, as an abbrevi-
ated method.

[Ball bearing]

, o s 10 09 08 07 06 05 04 035 03 025 02019048 017 046 015
Rotational b Y
speed | ! [T [T ! [ M ! [ T
p no10 20 30 40 50 70 100 200 300 500 1000 2000 3000 5000 10000
. fn 06 07 08 09 10 15 20 25 30 35 40 50 60
Basic P PR SR Y L AN A AU A (PP AP A I ANRARUTEN TR ASrAl U B A
o R L e ] MIRRAS Leads sy Lt enas it ma e
rating life !
9 Lion 100 200 300 400 500 700 1000 2000 3000 5000 10000 20000 30000 50000 100 000
[Roller bearing]
. o4 13 12 11 10 os os 07 06 055 05 045 04 0.35 03 025 02 019 018
Rotational Lol ] ol N T S . | |
REmaseassiu T B AR L L e RARM Ry L L l
speed noo10 20 4 50 70 100 200 300 500 1000 2000 3000 5000 10000
. 062 07 08 09 10 11 12 13 14 1516 17181920 25 3.0 35 40 45 49
Basic
rating life Lion 100 200 300 400 500 700 1000 2000 3000 5000 10000 20000 30000 50000 100 000

[Reference] Rotational speed (n) and its coefficients ( f,), and
service life coefficient ( fi) and basic rating life (Zion)




1. Selection of bearing dimensions

1-2-3  Correction of basic dynamic load
rating for high temperature use and
dimension stabilizing treatment

In high temperature operation, bearing mate-
rial hardness deteriorates, as material composi-
tions are altered. As a result, the basic dynamic
load rating is diminished. Once altered, material
composition is not recovered, even if operating
temperatures return to normal.

Therefore, for bearings used in high tempera-
ture operation, the basic dynamic load rating
should be corrected by multiplying the basic
dynamic load rating values specified in the
bearing specification table by the temperature
coefficient values in Table 1-1.

Table 1-1 Temperature coefficient values

Bearing

temperature, °C 125 | 150 | 175 | 200 | 250
Temperature

coefficient 1 1 0.95 | 0.90 | 0.75

Since normal heat treatment is not effective in
maintaining the original bearing size in exten-
ded operation at 120 °C or higher, dimension
stabilizing treatment is necessary. Dimension
stabilizing treatment codes and their effective
temperature ranges are described in Table 1-2.

Since dimension stabilizing treatment dimin-
ishes material hardness, the basic dynamic load
rating may be reduced for some types of bear-
ings.

Table 1-2 Dimension stabilizing treatment

Dimension stabilizing
treatment code

Effective temperature
range

SO
Sl
S2

Over 100 °C, up to 150 °C
150 °C 200 °C
200°C 250 °C

1-2-4 Modified rating life L;m

The life of rolling bearings was standardized
as a basic rating life in the 1960s, but in actual
applications, sometimes the actual life and the
basic rating life have been quite different due to
the lubrication status and the influence of the
usage environment. To make the calculated life
closer to the actual life, a corrected rating life
has been considered since the 1980s. In this
corrected rating life, bearing characteristic fac-
tor a2 (a correction factor for the case in which
the characteristics related to the life are
changed due to the bearing materials, manufac-
turing process, and design) and usage condition
factor a3 (a correction factor that takes into
account usage conditions that have a direct
influence on the bearing life, such as the lubri-
cation) or factor a23 formed from the interdepen-
dence of these two factors, are considered with
the basic rating life. These factors were handled
differently by each bearing manufacturer, but
they have been standardized as a modified rat-
ing life in 1ISO 281 in 2007. In 2013, JIS B 1518
(dynamic load ratings and rating life) was
amended to conform to the ISO.

The basic rating life (L10) shown in equation
(1-1) is the (fatigue) life with a dependability of
90 % under normal usage conditions for rolling
bearings that have standard factors such as
internal design, materials, and manufacturing
quality. JIS B 1518:2013 specifies a calculation
method based on ISO 281:2007. To calculate
accurate bearing life under a variety of operat-
ing conditions, it is necessary to consider ele-
ments such as the effect of changes in factors
that can be anticipated when using different reli-
abilities and system approaches, and interac-
tions between factors. Therefore, the specified
calculation method considers additional stress
due to the lubrication status, lubricant contami-
nation, and fatigue load limit Cy (refer to p. 9) on
the inside of the bearing. The life that uses this
life modification factor arso, which considers the
above factors, is called modified rating life Lym
and is calculated with the following equation (1-7).

Lym = Q1 @ISO L1 oeeesereseessensisnees (1-7)

In this equation,

Lym : Modified rating life 10° rotations
This rating life has been modified
for one of or a combination of the
following: reliability of 90 % or
higher, fatigue load limit, special
bearing characteristics, lubrication
contamination, and special
operating conditions.

Lio : Basic rating life

(reliability: 90 %)
a1 : Life modification factor for reliability
~~~~~~~~~~~~~~~ refer to section (1)
aiso : Life modification factor
~~~~~~~~~~~~~~ refer to section (2)

10° rotations

[Remark]

When bearing dimensions are to be selected
given Lym greater than 90 % in reliability, the
strength of shaft and housing must be consid-
ered.

(1) Life modification factor for reliability «

The term "reliability" is defined as "for a group
of apparently identical rolling bearings, operat-
ing under the same conditions, the percentage
of the group that is expected to attain or exceed
a specified life" in ISO 281:2007. Values of aj
used to calculate a modified rating life with a
reliability of 90 % or higher (a failure probability
of 10 % or less) are shown in Table 1-3.

Table 1-3  Life modification factor for reliability i
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(2) Life modification factor aiso
a) System approach

The various influences on bearing life are
dependent on each other. The system approach
of calculating the modified life has been evalu-
ated as a practical method for determining life
modification factor aiso (ref. Fig. 1-1). Life modi-
fication factor aiso is calculated with the follow-
ing equation (Fig. 1-8). A diagram is available
for each bearing type (radial ball bearings,
radial roller bearings, thrust ball bearings, and
thrust roller bearings). (Each diagram (Figs. 1-2
to 1-5) is a citation from JIS B 1518:2013.)

Note that in practical use, this is set so that
life modification factor aiso = 50.

aiso = f{ eCPCu R KJ ........................... (1 .8)
Bearing Application
Type rotational speed, load,

sealing performance
Bearing number usage temperature,
(bearing dimensions) | kinematic viscosity of
lubricating oil

C, Cy lubricating method,
contamination particles

Y ¥

Fatigue load Viscosity Contamination
limit C, ratio k factor e.

7
‘ Life modification factor ajso ‘

Reliability, % Lnm ai
90 L 10m 1
95 Lsm 0.64
9% Lam 0.55
97 L3m 0.47
98 Lom 0.37
99 Lim 0.25
99.2 L0.8m 0.22
99.4 L0.6m 0.19
99.6 L0.4m 0.16
99.8 Lo2m 0.12
99.9 Lo.1m 0.093
99.92 L0.08m 0.087
99.94 L 0.06m 0.080
99.95 L0.0sm 0.077

(Citation from JIS B 1518:2013)

Fig. 1-1 System approach
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(Figs. 1-2to 1-5 Citation from JIS B 1518:2013)

b) Fatigue load limit Cy

For regulated steel materials or alloy steel
that has equivalent quality, the fatigue life is
unlimited so long as the load condition does not
exceed a certain value and so long as the lubri-
cation conditions, lubrication cleanliness class,
and other operating conditions are favorable.
For general high-quality materials and bearings
with high manufacturing quality, the fatigue
stress limit is reached at a contact stress of
approximately 1.5 GPa between the raceway
and rolling elements. If one or both of the mate-
rial quality and manufacturing quality are low,
the fatigue stress limit will also be low.

The term “fatigue load limit” Cy is defined as
“bearing load under which the fatigue stress
limit is just reached in the most heavily loaded
raceway contact” in ISO 281:2007. and is
affected by factors such as the bearing type,
size, and material.

For details on the fatigue load limits of special
bearings and other bearings not listed in this
catalog, contact JTEKT.

¢) Contamination factor ec

If solid particles in the contaminated lubricant
are caught between the raceway and the rolling
elements, indentations may form on one or both
of the raceway and the rolling elements. These
indentations will lead to localized increases in
stress, which will decrease the life. This
decrease in life attributable to the contamination
of the lubricant can be calculated from the con-
tamination level as contamination factor ec.

Dpw shown in this table is the pitch diameter
of ball/roller set, which is expressed simply as
Dpw = (D + d)/2. (D: Outside diameter, d: Bore
diameter)

For information such as details on special
lubricating conditions or detailed investigations,
contact JTEKT.

Table 1-4 Values of contamination factor ec

Contamination level

(49

Dpw < 100 mm | Dpw = 100 mm

Extremely high cleanliness: The size of the particles is approximately equal to

the thickness of the lubricant oil film, this is found in laboratory-level environ- 1 1
ments.
High cleanliness: The oil has been filtered by an extremely fine filter, this is 0.8100.6 0.9100.8

found with standard grease-packed bearings and sealed bearings.

Standard cleanliness: The oil has been filtered by a fine filter, this is found with
standard grease-packed bearings and shielded bearings. 061005 081006

Minimal contamination: The lubricant is slightly contaminated. 0.5t0 0.3 0.6 t0 0.4

Normal contamination: This is found when no seal is used and a coarse filter is
used in an environment in which wear debris and particles from the surround- 0.3t0 0.1 0.4t00.2
ing area penetrate into the lubricant.

High contamination: This is found when the surrounding environment is con- 01100 0.1t00
siderably contaminated and the bearing sealing is insufficient. ’ )

Extremely high contamination 0 0

(Table 1-4  Citation from JIS B 1518:2013)




1. Selection of bearing dimensions

d) Viscosity ratio «

The lubricant forms an oil film on the roller
contact surface, which separates the raceway
and the rolling elements. The status of the lubri-
cant oil film is expressed by viscosity ratio «, the
actual kinematic viscosity at the operating tem-
perature v divided by the reference kinematic
viscosity v| as shown in the following equation.

A kgreater than 4, equal to 4, or less than 0.1
is not applicable.

For details on lubricants such as grease and
lubricants with extreme pressure additives, con-
tact JTEKT.

v : Actual kinematic viscosity at the oper-
ating temperature; the viscosity of the
lubricant at the operating temperature
(refer to Fig. 5-3, page 65)

v : Reference kinematic viscosity; deter-
mined according to the speed and
pitch diameter of ball/roller set Dpw of
the bearing (ref. Fig. 1-6)

v, mm?/s

1000

500

200

[/

100

50

/Y

S

1-3 Calculation of loads

Loads affecting bearings includes force
exerted by the weight of the object the bearings
support, transmission force of devices such as
gears and belts, loads generated in equipment
during operation etc.

Seldom can these kinds of load be deter-
mined by simple calculation, because the load
is not always constant.

In many cases, the load fluctuates, and it is
difficult to determine the frequency and magni-
tude of the fluctuation.

Therefore, loads are normally obtained by
multiplying theoretical values with various
coefficients obtained empirically.

Koyo

1-3-1 Load coefficient

Even if radial and axial loads are obtained
through general dynamic calculation, the actual
load becomes greater than the calculated value
due to vibration and impact during operation.

In many cases, the load is obtained by multi-
plying theoretical values by the load coefficient
as shown below.

F': actual load
F. : calculated load
fw : load coefficient (refer to Table 1-5)

z 'z

Table 1-5 Load coefficient fy

Application

Operating condition example fw

Motors
Operation with little | Machine tools 10-12
vibration or impact | Measuring ’ '
instrument

Railway rolling
stock
Automobiles
Paper

Normal operation manufacturing 12-20
(slight impact) equipment : '
Air blowers
Compressors
Agricultural
equipment

Rolling mills
Operation with Crushers
severe vibration or | Construction 20-30
impact equipment
Shaker screens

/1/1/1/

N

10 20 50 100 200 500 1000 2000 D, mm

(Fig. 1-6  Citation from JIS B 1518:2013)
Fig. 1-6 Reference kinematic viscosity v

10 11



1. Selection of bearing dimensions

1-4 Dynamic equivalent load

Bearings are used under various operating
conditions; however, in most cases, bearings
receive radial and axial load combined, while
the load magnitude fluctuates during operation.

Therefore, it is impossible to directly compare
the actual load and basic dynamic load rating.

The two are compared by replacing the loads
applied to the shaft center with one of a con-
stant magnitude and in a specific direction, that
yields the same bearing service life as under
actual load and rotational speed.

This theoretical load is referred to as the
dynamic equivalent load (P).

1-4-1 Calculation of dynamic equivalent load

Dynamic equivalent loads for radial bearings
and thrust bearings (« # 90°) which receive a
combined load of a constant magnitude in a
specific direction can be calculated using the
following equation.

P =XFEy+ YFy oo, (1-11)

where :
P : dynamic equivalent load N
for radial bearings,
Py : dynamic equivalent radial load
for thrust bearings,
P, : dynamic equivalent axial load
F; : radial load N
F, : axial load N
X :radial load factor
Y : axial load factor
values of X and Y are listed in the
bearing specification table. J

B When F, /F; = e for single-row radial bear-
ings, it is taken that X =1, and Y =0.
Hence, the dynamic equivalent load rating is
Py = Fr.

Values of ¢, which designates the limit of
F. /Fy, are listed in the bearing specifica-
tion table.

12

M For single-row angular contact ball bearings
and tapered roller bearings, axial component
forces (Fac) are generated as shown in
Fig. 1-7, therefore a pair of bearings is
arranged face-to-face or back-to-back.

The axial component force can be calcu-
lated using the following equation.

Fr
2Y

Fac = Bm o (1-12)

Table 1-6 describes the calculation of the
dynamic equivalent load when radial loads
and external axial loads (K.) are applied to
bearings.

FZIC
l/ F, Load

g center

Load center position is listed in
the bearing specification table.

Fig. 1-7 Axial component force

Koyo

H For thrust ball bearings with contact angle
a =90°, to which an axial load is applied,
Py = Fa.

 The dynamic equivalent load of spherical
thrust roller bearing can be calculated using
the following equation.

Pa=Fat+1.2F; o (1-13)
where : F;/F, = 0.55

Table 1-6 Dynamic equivalent load calculation : when a pair of single-row angular contact ball

bearings or tapered roller bearings is arranged face-to-face or back-to-back.

Paired mounting

Loading condition Bearing Axial load Dynamic equivalent load
Back-to-back arrangement | Face-to-face arrangement
Fip
A B B A Pa=XFa+Y {# +K }
Bearing A 5{,‘3 +K, A AT IA DY a
- B
’_m Fip YK Fia Pa = Fia, Wwhere Pa < Fia
. a=53?y  rFr----]-—-""—"-—"-—-"|-"—-"—-—"—"-—"—" - - - - — - — — — — — — — — — -
i K. i f K. 2Ys 2Ya
‘ ‘ Bearing B - Pg=F
Tl ]
l Fra B B Fra
A B B A
Bearing A - Pa = Fia
Fip Fia
;@: K< —= |l - - - — | - _ _ |-
i K, \ : K, : 2Ys T las 2Ya Fia
‘ r ‘ Py = XF, +Y[—r—KJ
J Fip 1 FrBl l Bearing B Fra _ Ka B BT B oy, TR
Fra Fra 2Ya
PB = FrB, where PB < FrB
A B B A
[ Bearing A - Pa=Fa
Fis < Fia
] = e i TN e e R P R
| a | I,
T T -~ P =XFB+ Y] [—+K.}
l Fug l FrBl 1 Bearing B 5{,‘2 +K, B BTIB 2y, T
Fia Fia Pg = F;, where Pg < Fip
A B B A Fig
Pa=XFipa+Y, {— -K
Bearing A g’,‘; - K. A AT LA Dy a
FrB FrA K. PA=F,»A, wherePA<FrA
PN 7N N Eiie Il e
: Kq L K, : B
l r FrBl FrBl l i Bearing B - Pg=FB

[Remarks] 1. These equations can be used when internal clearance and preload during operation are zero.

2. Radial load is treated as positive in the calculation, if it is applied in a direction opposite that shown in Fig. in Table

1-6.
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1. Selection of bearing dimensions

1-4-2 Mean dynamic equivalent load

When load magnitude or direction varies, it is
necessary to calculate the mean dynamic
equivalent load, which provides the same length

of bearing service life as that under the actual
load fluctuation.

The mean dynamic equivalent load (Pm)
under different load fluctuations is described
using Graphs (1) to (4).

(1) Staged fluctuation

(2) Stageless fluctuation

_____ P _
4Py
Nnly Znt; ‘
i P o P Prin +2 P,
Py = Plniti+ Py noto+ -+ Pn nnln (1-14) Py = ~min max_ ... (1-15)
nity + naty + -oee + Nply 3

(3) Fluctuation forming sine curve

(4) Fluctuation forming sine curve
(upper half of sine curve)

P

P

Prnax Prnax
{ [ e
A i d
0 0
Xnit; Znit;
Py = 0.68 Pigy oo (1-16) P =0.75 Pray ~eeeeeee (1-17)
Symbols for Graphs (1) to (4)
Pm : mean dynamic equivalent load N

P1 :dynamic equivalent load applied for 71 hours at rotational speed n1 N
P> :dynamic equivalent load applied for 7 hours at rotational speed n, N

Pmin : Minimum dynamic equivalent load
Pmax : maximum dynamic equivalent load
2h;t;  total rotation in (#1 to #) hours

p :for ball bearings - p=38

I |
I I
I |
| |
| |
| ) . . |
| Pn :dynamic equivalent load applied for r, hours at rotational speed nn, N |
I |
I |
I |
I I
| I
I for roller bearings - p=10/3 |

N
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1-5 Basic static load rating and
static equivalent load

1-5-1 Basic static load rating

Excessive static load or impact load even at
very low rotation causes partial permanent
deformation of the rolling element and raceway
contacting surfaces. This permanent deforma-
tion increases with the load; if it exceeds a cer-
tain limit, smooth rotation will be hindered.

The basic static load rating is the static load
which responds to the calculated contact stress
shown below, at the contact center between the
raceway and rolling elements which receive the
maximum load.

 Self-aligning ball bearings -+ 4 600 MPa
e Other ball bearings -+ 4 200 MPa
o Roller bearings «ooeeeeeeeene 4 000 MPa

The total extent of contact stress-caused
permanent deformation on surfaces of rolling
elements and raceway will be approximately
0.000 1 times greater than the rolling element
diameter.

The basic static load rating for radial bearings
is specified as the basic static radial load rat-
ing, and for thrust bearings, as the basic static
axial load rating. These load ratings are listed
in the bearing specification table, using Cor and
Coa respectively.

These values are prescribed by ISO 78/1987
and are subject to change by conformance to
the latest ISO standards.

Koyo

1-5-2 Static equivalent load

The static equivalent load is a theoretical load
calculated such that, during rotation at very low
speed or when bearings are stationary, the
same contact stress as that imposed under
actual loading condition is generated at the con-
tact center between raceway and rolling ele-
ment to which the maximum load is applied.

For radial bearings, radial load passing
through the bearing center is used for the calcu-
lation; for thrust bearings, axial load in a direc-
tion along the bearing axis is used.

The static equivalent load can be calculated
using the following equations.

[Radial bearings]
--The greater value obtained by the
following two equations is used.

Por=Xo Fr+ Yo Fa

[Thrust bearings]

(o #90°)
Poa=Xo Fr+ Fy woeeeveeeeeenees (1-20)

[When F, < Xo F;,
the solution becomes less accurate.]

(a=90°)

where :
P : static equivalent radial load
Poa : static equivalent axial load
F; : radial load
F, : axial load
Xo : static radial load factor
Yo : static axial load factor
(values of Xo and Yy are listed in the
bearing specification table.)
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1. Selection of bearing dimensions

1-5-3 Safety coefficient

The allowable static equivalent load for a
bearing is determined by the basic static load
rating of the bearing; however, bearing service
life, which is affected by permanent deforma-
tion, differs in accordance with the performance
required of the bearing and operating condi-
tions.

Therefore, a safety coefficient is designated,
based on empirical data, so as to ensure safety
in relation to basic static load rating.

fi= P_o ................................................. (1-22)
where :
fs : safety coefficient (ref. Table 1-7)
Co : basic static load rating N
Py : static equivalent load N

Table 1-7 Values of safety coefficient fs

fs (min.)
Operating condition Ball Roller
bearing | bearing

When high running ) 3
accuracy is required

With bearing ,

rotation Normal operation 1 1.5
When impact load is
applied 1.5 3

Without bear- | Normal operation 05 1

ing rotation .

occasional When impact load or

[oscillation J uneven distribution 1 2

load is applied

[Remark] For spherical thrust roller bearings, fs = 4.
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2. Bearing tolerances

Bearing tolerances and permissible values for
the boundary dimensions and running accuracy
of bearings are specified. These values are pre-
scribed in JIS, 1ISO, ABMA, etc.

Bearing tolerances are classified into 6, 5, 4
etc., other than ordinary class 0. Class 0 bear-
ings offer adequate performance for general
applications, and bearings of class 5, 4, or
higher are required for machine tools.

Table 2-1 shows the tolerance classes and

Koyo

JTEKT codes applied to the types of bearings
shown in the dimensional tables.

Bearing tolerances of these bearings are
shown in Tables 2-2 through 2-8. Table 2-9
shows the allowable limited values of chamfer
dimensions, and Table 2-10 includes the toler-
ances for tapered bore.

Table 2-1 Tolerance class for each bearing type

Applied
Bearing type Applied standards of tolerance class tolerance
table
Deep groove ball bearing JIS class 0 JIS class 6 JIS class 5 (JIS class 4)
Angular contact ball bearing JIS class 0 JIS class 6 JIS class 5 (JIS class 4)
Cylindrical roller bearing JIS class 0 JIS class 6 JIS class 5 (JIS class 4)
) 7 P Table 2-2
Wide serlgs oylindrical Equivalent to class 0 |Equivalent to class 6 - -
roller bearing
Ful compI.e ment cylindrical Equivalent to class 0 |Equivalent to class 6 - -
roller bearing
Metric series JSclass0,6X  |JIS class 6 JIS class 5 (IS class 4) Table 2-3
(single-row)
Tapered | Metric series BAS class 0 - - - Table 2-4
roller (double or four-row)
eI Metric series
; Class PK Class PN Class PC (Class PB) Table 2-6
(J-series)
Inch series ABMA Class 4 ABMA Class 2 ABMA Class 3 (ABMA Class 0) Table 2-5
Spherical roller bearing JIS class 0 - - - Table 2-2
Thrust ball bearing JIS class 0 JIS class 6 (JIS class 5) - Table 2-7
Metric sen(:)s taperd roller Equivalent to class 0 _ N B
thrust bearing Table 2-8

Spherical thrust roller bearing ~ [JIS class 0

[Remarks] 1. Products of tolerance classes included in parentheses shown in the table above are required, contact JTEKT.
2. Thrust tapered roller bearings for screw down, cylindrical roller bearings for multistage rolling mill back-up roll, and
bearings for tunneling machine are manufactured with the special tolerances appropriate for their operating

conditions.
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2. Bearing tolerances Koyo

Table 2-2 (1) Radial bearing tolerances (tapered roller bearings excluded) = JIS B 1514 =

(1) Inner ring (bore diameter) Unit : um
e Single plane mean bore diameter deviation 3iigg‘lgtt;$re Single plane bore diameter variation Vs \'\In;?;il;?‘re diameter Nominal bore : :
diameter deviation diameter
d A dmp A ds]) Diameter series 7, 8, 9 Diameter series 0, 1 Diameter series 2, 3, 4 V(Imp d 4
mm class 0 class 6 class 5 class 4 class 4 class 0 | class 6 | class 5 | class 4 class 0|class 6‘class 5|class 4|class O‘CIass 6|class 5|class 4|class 0|class 6|class 5‘class 4 mm ¢D 1T ﬂd
over | upto |upper| lower upper‘ lower upper‘ lower |upper| lower upper‘ lower max. max. max. max. over | upto
30 50 | 0 - 12 0 -10 0 -8 0 -6 0 -6 15 13 8 6 12 | 10 6 5 9 8 6 5 9 8 4 3 30 50 : :
50 80 | 0 - 15 0 -12 0 -9 0 -7 0 -7 19 15 9 7 19| 15 5 11 9 5 11 9 5 35 50 80
80 120 | © - 20 0 -15 0 -10 0 -8 0 -8 25 19 10 8 25 | 19 8 6 15 11 8 6 15 11 5 4 80 120
120 150 | O - 25 0 -18 0 -13 0 -10 0 -10 31 23 13 10 31| 23 10 8 19 14 10 8 19 14 7 5 120 150
150 180 | O - 25 0 -18 0 -13 0 -10 0 -10 31 23 13 10 31| 23 10 8 19 14 10 8 19 14 7 5 150 180
180 250 | O - 30 0 -22 0 -15 0 -12 0 -12 38 28 15 12 38| 28 12 9 23 17 12 9 23 17 8 6 180 250
250 315 | 0 -35 0 -25 0 -18 0 -15 0 -15 44 31 18 15 44 1 31 14 11 26 19 14 11 26 19 9 8 250 315
Bl 400 | O - 40 0 -30 0 -23 0 -18 0 -18 50 38 23 18 50 | 38 18 4 30 | 23 18 14 30 | 23 12 9 315 400
400 500 | O - 45 0 -35 0 -28 0 -23 0 -23 56 44 28 23 56 | 44 21 17 34| 26 21 17 34 | 26 4 |12 400 500
500 630 | O - 50 0 -40 0 =35 - - - - 63 50 35 - 63 | 50 26 - 38 | 30 26 - 38| 30 18 - 500 630
630 800 | O - 75 0 -50 0 45 - - - - 94 63 45 - 94 | 63 34 - 56 | 38 34 - 56 | 38 23 - 630 800
800 1000 | O -100 0 -60 0 -60 - - - - 125 75 60 - 125 | 75 45 - 75| 45 45 - 75 | 45 30 - 800 1000
1000 1250 | O -125 0 =75 0 =75 - - - - 156 94 75 - 156 | 94 56 - 94 | 56 56 - 94 | 56 38 - 1000 1250
1250 1600 | O -160 - - - - - - - - 200 - - - 200 - - - 120 - - - 120 - - - 1250 1600 Tapered bore
1600 2000 | O -200 - - - - - - - - 250 - - - 250 — - - 150 - - — 150 - - — 1600 2000
(2) Inner ring (running accuracy and width) Unit : um
Nominal bore |Radial runout of assembled Single inner ring width deviation Matched pair inner ring width deviation Inner ring width variation | Nominal bore
i ring inner rin .2 i
dlame:ier bearing eKia L] Sq Sia? A Apd Ve, dlame:ier
mm class 0 | class 6 | class 5 | class 4|class 5|class 4 |class 5 |class 4 class 0 class 6 class 5 class 4 class 0% class 67 class 5% class 4 class 0 ‘ class 6 ‘ class 5 ‘ class 4 mm
over | upto max. max. max. upper| lower upper‘ lower |upper| lower upper| lower |upper| lower upper‘ lower upper‘ lower |upper| lower max. over | upto
30 50 15 10 5 4 8 4 8 4 0 -120| 0 -120| 0 - 120 0 -120 0 -250 0 —-250 0 —-250 0 —-250 20 20 5 3 30 50
50 80 20 10 5 4 8 5 8 5 0 -150| 0 - 150 | 0 - 150 0 -150 0 -380 0 -380 0 -250 0 -250 25 25 6 4 50 80
80 120 25 13 6 5 9 5 9 5 0 -20| 0 =-2001| 0 - 200 0 —200 0 -380 0 -380 0 -380 0 -380 25 25 7 4 80 120
120 150 30 18 8 6 10 6 10 7 0 -250 | 0 —-250| 0 - 250 0 -250 0 -500 0 -500 0 -380 0 -380 30 30 8 5 120 150
150 180 30 18 8 6 10 6 10 7 0 -250 | 0 - 250 | 0 - 250 0 -250 0 -500 0 -500 0 -380 0 -380 30 30 8 5 150 180
180 250 40 20 10 8 11 7 13 8 0 -30|0 -300| 0 - 300 0 -300 0 -500 0 -500 0 -500 0 -500 30 30 10 6 180 250
250 315 50 25 13 10 13 8 15 9 0 -30 |0 -30| 0 - 35 0 =350 0 -500 0 -500 0 -500 - - 35 35 13 8 250 315
315 400 60 30 15 13 15 9 20 12 0O - 400| 0O - 400 | O — 400 0 —400 0 -630 0 -630 0 —-630 - - 40 40 15 9 315 400
400 500 65 35 20 15 18 11 25 15 0 - 450 | 0 - 450 | 0 - 450 0 —450 - - - - - - - - 50 45 18 11 400 500
500 630 70 40 25 - 25 - 30 - 0 -50 (|0 -250/ 0 - 50 - - - - - - - - - - 60 50 20 - 500 630
630 800 80 50 30 - 30 - 35 - 0 -7 |0 - 750| 0 - 750 - - - - - - - - - - 70 60 23 - 630 800
800 1000 90 60 40 - 40 - 45 - 0 -1000 | 0 —1000 | 0 —1000 - - - - - - - - - - 80 60 35 - 800 1000
1000 1250 | 100 70 50 - 50 - 60 - 0 -1250 [ 0 -1250 | 0 —1250 - - - - - - - - - - 100 60 45 - 1000 1250
1250 1600 | 120 - - - - - - - 0 -1600 | - - - - - - - - - - - - - - 120 - - - 1250 1600
1600 2000 | 140 - - - - - - - 0 -2000 | - - - - - - - - - - - - - - 140 - - - 1600 2000
Sd : Perpendicularity of inner ring face with respect to the bore  Sia : Axial runout of assembled bearing inner ring 4) Also applicable to the inner ring with tapered bore of d = 50 mm.
[Notes] 1) These shall be applied to bearings of diameter series 0, 1, 2, 3 and 4. [Remark] Values in Italics are prescribed in JTEKT standards.

2) These shall be applied to deep groove ball bearings and angular contact ball bearings.
3) These shall be appplied to individual bearing rings manufactured for matched pair or stack bearings.
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2. Bearing tolerances Koyo

Table 2-2 (2) Radial bearing tolerances (tapered roller bearings excluded)

(3) Outer ring (outside diameter) Unit : um
g =
Nominal Single plane mean outside diameter deviation gmgilse Single plane outside diameter variation Vpsp : I\I!ean outsid? ) Nominal
outside dia. diameter Shielded/sealed type|  diameter variation outside dia.
deviation . . . . . . Diameter series
D Y Dmp P Dsl) Diameter series 7, 8, 9 Diameter series 0, 1 Diameter series 2, 3, 4 234 lo1z2a4 VDmp D
) class 0 class 6 class 5 class 4 class 4 [class 07 | class 67 | class 5°) | class 4°) Class Dl’|CIass Gl’|CIass 55’|CIass #)[Class 02)|CIass 62)|CIass 55)|CIass 4")[Class 07|Class 67| Class 02)|Class 62)‘ Class 5 | Class 4 o
over | upto |upper| lower upper‘ lower upper‘ lower |upper| lower upper‘ lower max. max. max. max. max. over | upto
50 80 | 0 - 13 0 - 11 0 -9 0 -7 0 -7 16 14 9 7 13 11 7 5 10 8 7 5 20 16 10 8 5 35 50 80
80 120 | © - 15 0 - 13 0 -10 0 -8 0 -8 19 16 10 8 19 16 8 6 11 10 8 6 26 20 11 10 5 4 80 120
120 150 | O - 18 0 - 15 0 -11 0 -9 0 -9 23 19 11 9 23 19 8 7 14 11 8 7 30 25 14 11 6 5 120 150
150 180 | O - 25 0 - 18 0 -13 0 -10 0 -10 31 23 13 10 31 23 10 8 19 14 10 8 38 30 19 14 7 5 150 180
180 250 | O - 30 0 - 20 0 -15 0 -1 0 -11 38 25 15 11 38 25 11 8 23 15 11 8 - - 23 15 8 6 180 250
250 315 | 0 - 35 0 - 25 0 -18 0 -13 0 -13 44 31 18 13 44 31 14 10 26 19 14 10 - - 26 19 9 7 250 315
315 400 | O - 40 0 - 28 0 -20 0 -15 0 -15 50 35 20 15 50 35 15 11 30 21 15 11 - - 30 21 10 8 315 400
400 500 | O - 45 0 - 33 0 -23 0 -17 0 -17 56 41 23 17 56 41 17 13 34 25 17 13 - - 34 25 12 9 400 500
500 630 | 0 - 50 0 - 38 0 -28 0 -20 0 -20 63 48 28 20 63 48 21 15 38 29 21 15 - - 38 29 14 10 500 630
630 800 | O - 75 0 - 45 0 -35 - - - - 94 56 35 - 94 56 26 - 55 34 26 - - - 55 34 18 - 630 800
800 1000 | O -100 0 - 60 0 =50 - - - - 125 75 50 - 125 75 38 - 75 45 38 - - - 75 45 25 - 800 1000
1000 1250 | O -125 0 -75 0 -63 - - - - 156 94 63 - 156 94 47 - 94 56 47 - - - 94 56 31 - 1000 1250
1250 1600 | O -160 0 - 90 0 -80 - - - - 200 113 80 - 200 113 60 - 120 68 60 - - - 120 68 40 - 1250 1600
1600 2000 | O -200 0 -120 - - - - - - 250 150 - - 250 150 - - 150 90 - - - - 150 90 - - 1600 2000
2000 2500 | O -250 - - - — - - - - 313 - - - 313 - - - 188 - - - - - 188 - - - 2000 2500
(4) Outer ring (running accuracy and width) Unit : pm [Notes]
Nominal Radial runout of assembled Outer ring width 1) These shall be applied to bearings of diameter series 0, 1, 2, 3 and 4.
outside dia. bearing outer ring Spd Sead ¥ Aed variation 2) Shall be applied when locating snap ring is not fitted.
K Ved 3) These shall be applied to deep groove ball bearings and angular contact ball bearings.
D ea s " .
mm class 0|class 6|class 5|class 4|class 5|class 4|class 5|class 4|classes 0, 6, 5, 4 |classes 0,6|class 5|class 4 4) These shall not be applied o flanged bearings.
over | upto max max max upper | lower max 5) These shall not be applied to shielded bearings and sealed bearings.
50 80 25 13 8 5 8 4 10 5 6 3
80 120 35 | 18 | 10 6 9 5 | 11 6 8 4 [Remark]
120 150 40 20 11 7 10 5 13 7 8 5 Values in Italics are prescribed in JTEKT standards.
150 180 45 23 13 8 10 5 14 8 Shall 8 5
180 250 50 25 15 10 11 7 15 10 con- 10 7 L
formto
250 315 60 30 18 11 13 8 18 10 the tol- |11 7
315 400 | 70 | 35 | 20 | 13 | 13 | 10 | 20 | 13 |Shallconform | el 13 8 3
to the tolerance
400 500 80 40 23 15 15 12 23 15| Apson d of the VBson 15 9 C ]
500 630 | 100 50 25 18 18 13 25 18 | same bearing ilhzf 18 11 i 4 : nominal bore diameter
630 800 | 120 60 30 - 20 - 30 - same | 20 - ¢D 1+—-— ¢d D : nominal outside diameter
800 1000 | 140 75 40 - 23 - 40 - bear- 23 - * B :nominal assembled bearing width
1000 1250 160 85 45 - 30 - 45 - ing 30 - S
1250 1600 190 95 60 - 45 - 60 - 45 - C ]
; zgg ;ggg ;52)2 110 - - - - - - - - CyIindricaI bore Tapered bore

Sp : Perpendicularity of outer ring outside surface with respect to the face
Sea : Axial runout of assembled bearing outer ring
4 ¢s : Deviation of a single outer ring width
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2. Bearing tolerances

Table 2-3 (1)

Tolerances for metric series tapered roller bearings = JIS B 1514 =

Koyo

(1) Inner ring Unit : um
Nominal Single plane mean bore Single bore Single plane bore Mean bore diameter Radial runout of Single inner ring width deviation Nominal
bPre diameter deviation diarr\e?er diameter variation variation asse.mblled . Sa Sia b?re
diameter deviation bearing inner ring diameter
d A dmp ds Vasp Viamp a A g d
mm 1 0, 6X| cl 6,5 class 4 class 4 cIassesﬂ,SX|cIass G‘CIass 5‘class 4 cIassesU,EX|cIass 6|class S‘class 4 classesﬂ,ﬁx|class ﬁ‘class S‘class 4iclass 5|class 4 class 4 class 0 class 6X class 6 classes 5, 4 mm
over | upto (upper| lower upper‘ lower |upper| lower upper| lower max. max. max. max. max. upper| lower upper‘ lower upper| lower |upper| lower over | upto
80 120 | 0 -20 |0 -152 |0 -10 0 -10 20 | 15 11 8 | 15 11 8 5 30 13 8 5 9 5 5 0 - 20010 -50 0 - 200 | 0 - 400 80 120
120 180 | 0 -25 |0 -18 |0 -13 0 -13 25| 18 14 10 | 19 14 9 7 35 18 11 6 10 6 7 0 -2501| 0 -50 0 - 250 | 0 - 500 120 180
180 250 | O -3 |0 22 |0 -15 0 -15 30 | 22 17 11 | 23 16 11 8 50 20 13 8 11 7 8 0 -3001|0 -50 0 -3001| 0 - 600 180 250
250 315 | 0 -3 |0 -25 0 -18 0 -18 35| 25 19 12 | 26 19 13 9 60 30 13 9 13 8 9 0 -3501|0 -50 0 - 35| 0 - 700 250 315
315 400 | O -40 | 0 =30 - - - - 40| 30 | 23 - 30 23 15 - 70 35 15 - 15 - - 0 - 4001 0 -50 0 - 400 | 0 - 800% 315 400
400 500 | O -45 | 0 -35 - - - - 45| 35 | 28 - 34 26 | 17 - 80 40 | 20 - 17 - - 0 -45 1|0 -50 0 - 45 | 0 - 900¥ 400 500
500 630 | 0 -60 | 0 -40 - - - - 60 | 40 | 35 - | 40 30 | 20 - 90 50 | 25 - 20 - - 0 - 500 | - - 0 - 500| 0 -1100% 500 630
630 800 | O -75 | 0 =50 - - - - 75 50 | 45 - | 45 38 | 25 - 100 60 | 30 - 25 - - 0 - 750 | - - 0 - 750 | 0 -1600% 630 800
800 1000 | O -100 | 0 -60 - - - - 100 | 60 | 60 - 55 45 | 30 - 115 75 | 37 - 30 - - 0 -1000 | - - 0 -1000 | 0 -2000¥ 800 1000
1000 1250 | 0 125 | 0 75 - - - - 125 75 | 56 | - | 94V| 56 | 38 | - 1200 85 | 28 | - | 30 | - - 0 -1250 | - - 0 1250 | 0 -2500%| 1000 1250
1250 1600 | O -160 | 0 -90 - - - - 160 | - - - |1200] - - - 200 - - - - - - 0 -1600 | - - - - - - 1250 1600
1600 2000 | O -200 | - - - - - - 200 | - - - |150V] - - - 40V | - - - - - - 0 -2000 | - - - - - - 1600 2000
Sd : Perpendicularity of inner ring face with respect to the bore, Sia : Axial runout of assembled bearing inner ring
(2-1) Outer ring Unit : um (2-2) Outer ring Unit : pm
Nominal Single plane mean outside Single outside | Single plane outside Mean outside Radial runout of Nominal Nominal Single outer ring T
oytside diameter deviation diarpe!er diameter variation diameter variation asse_mbled ) SD4) Sea4> oytside b_ore width deviation
diameter deviation bearing outer ring diameter diameter .C.
D A Dmp Ds VDsp VDmp ea D d A Cs ‘
mm classes 0, 6X | classes 6, 5 class 4 class 4 cIassele,ﬁX|cIass G‘class Slclass 4 classesﬂ,ax|class 6|c|ass S‘class 4 tlasses 0,6 |c|ass 6|c|ass 5|c|ass4 class 5|class 4| class 4 mm mm class 6X%| classes0,6,5,4 ' a
over | upto |upper| lower upperl lower |upper| lower upper| lower max. max. max. max. max. | over | up to over | up to upper| lower upper‘ lower
80 120 | 0 -18 |0 -13]0 -10 0 -10 18 13| 10 8 | 14 10 7 5 35 18/ 10| 6 9 5 6 80 120 80 120 0 -100 B ot
120 150 | 0 -2 |0 -152]0 -11 0 -11 20 15| 11 8 | 15 11 8 6 40 20011 7| 10 5 7 120 150 120 180 0 -100 Shall
150 180 | 0 -25 |0 -18]0 -13 0 -13 25 18| 14 10 | 19 14 9 7 45 231 13| 8| 10 5 8 150 180 180 250 | O -100 | comform ¢D T T ¢d
180 250 | O -30 |0 -20?]0 -15 0 -15 30 20 | 15 11 | 23 15 10 8 50 25015 10| 11 7 10 180 250 250 315| 0 -100 |tothe ‘
250 3150 -35 |0 -252|0 -18 |0 -18 |35 | 25|19 |14 |2 |[19] 13| 9 60 | 30|18[11| 13| 8| 10 | 250 315 315 400| 0 -100 ‘j'zra:rfj
315 400 | O -4 |0 -282]0 -20 0 -20 40 28| 22 15 | 30 21 14 10 70 35020 | 13| 13 10 13 315 400 400 500 0 -100 |of thse g‘
400 500 | O -45 | 0 -33 - - - - 45 33| 26 - 34 25 17 - 80 40|24 - | 17 - - 400 500 500 630 | - - |Same o
50 600 -5 |0 -38 |- - |- - |60 | 38|30 - |38 |2|2]|- 100 | sol30|-|20| | - | s0 e 0 s0f- - |°"9 d - nominal bore
630 800 | O -75 | 0 -45 - - - - 80 45 | 38 - 55 34 | 25 - 120 60|36 | — | 25 - - 630 800 800 1000 | - - diameter
800 1000 | 0 -100 | 0 -60 | - - |- - |10 | 60|50 | - |75 | 45 | 30 | - 10 | 75|43 -] 30 | - | - | 800 1000 D: 2:;':1'2?; r°“‘5ide
1000 1250 | O -125 | 0 -80 - - - - 130 75| 65 - 90 56 | 38 - 160 85|52 | - | 38 - - 1000 1250 B : nominal inner ring
1250 1600 | O -160 | 0 -100 - - - - 170 90 | 90 - (100 68 | 50 - 180 95162 | - | 50 - - 1250 1600 width
1600 2000 | 0 -200 | 0 120 | - - - - (200" 120 | 90 | - |150"] 90 | 60 | - 2200115 45| - | 40 | - - | 1600 2000 C: nq(;nri]nal outer ring
widtl

[Notes] 1) These shall be applied to bearing of tolerance class 0.
2) These shall be applied to bearing of tolerance class 6.
3) These shall be applied to bearing of tolerance class 5.
4) These shall not be applied to flanged bearings.
[Remark] Values in Italics are prescribed in JTEKT standards.
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Sp : Perpendicularity of outer ring outside surface with

respect to the face

Sea : Axial runout of assembled bearing outer ring

T : nominal assembled
bearing width
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2. Bearing tolerances

Table 2-3 (2)

(3) Assembled bearing width and effective width

Tolerances for metric series tapered roller bearings

Unit : um

Nominal bore Actual bearing width deviation Actual effective inner
diameter sub-unit width deviation
d A Tls
mm class 0 class 6X class 6 classes 5, 4 class 0 class 6X classes 5, 4
over | upto | upper | lower upper| lower upper| lower | upper | lower | upper | lower upper| lower | upper | lower
80 120 | +200 -200 | +100 0 +200 -200 | +200 -200 | +100 100 | + 50 0 +100 -100
120 180 | +350 -250 | +150 0 +350 -250 | +350 -250 | +150 150 | + 50 0 +150 -150
180 250 | +350 -250 | +150 0 +350 250 | +350 -250 | +150 150 | + 50 0 +150 -150
250 315 | +350 -250 | +200 0 +350 -250 | +350 -250 | +150 150 | +100 0 +150 -150
315 400 | +400 -400 | +200 0 +400  —400 | +400 400V | +200  -200 | +100 0 +200  -200"
400 500 | +450 450 | +200 0 +400 400 | +450 450D | +225 225 | +100 0 +225 225V
500 630 | +500 -500 - - +500 -500 | +500 5000 | - - - - - -
630 800 | +600 -600 - - +600 -600 | +600 —600V | - - - . - _
800 1000 | +750 -750 - - +750 =750 | +750 —750V - - - - - -
:‘l;r;;rltaelrbore Actual effective outer ring width deviation T 7 Master_
d A1 ‘ T ‘ outer ring
mm class 0 class 6X classes 5, 4 a
over | upto | upper | lower | upper | lower | upper | lower a
80 120 | +100 -100 | + 50 0 +100 -100 T 1
120 180 | +200 -100 | +100 0 +200 -100
180 250 | +200 -100 | +100 0 +200 -100 T T ¢d T ¢d
250 315 | +200 -100 | +100 0 +200 -100 ‘ \
315 400 | +200 -200 | +100 0 +200 -200"
400 500 | +225 225 | +100 0 +225 225V g‘ g‘
500 630 - - - - - -
630 800 - - - - - - LF Master inner
800 1000 - - - - - - ‘ sub-unit

[Note] 1) These shall be applied to bearings of tolerance class 5.
[Remark] Values in ltalics are prescribed in JTEKT standards.
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Table 2-4 Tolerances for metric series double-row and four-row tapered roller bearings (class 0)

Koyo

: nominal bore diameter

T : nominal assembled bearing width

=

: nominal effective width of inner sub-unit

T>: nominal effective width of outer ring

=BAS 1002 =
(1) Inner ring, outer ring width and overall width Unit : um
Nominal bore | Single plane mean Single outer ring Actual c_werall ir]ngr rings / outer
diameter bore diameter Ve Vi Ka | inner ring width | _rings width deviation
d deviation P P deviation Double-row Four-row
mm dmp Bs; 4 Cs Ts Ts, 4 Ws
over | upto upper | lower max. max. max. upper ‘ lower upper | lower upper | lower
50 80 0 - 15 15 11 25 0 - 150 | + 300 - 300 - -
80 120 0 - 20 20 15 30 0 - 200 | + 400 - 400 | + 500 - 500
120 180 0 - 25 25 19 35 0 - 250 | + 500 - 500 | + 600 - 600
180 250 0 - 30 30 23 50 0 - 300 | + 600 - 600 | + 750 - 750
250 315 0 - 35 35 26 60 0 - 350 | + 700 - 700 | + 900 - 900
315 400 0 - 40 40 30 70 0 - 400 | + 800 - 800 | +1000 -1000
400 500 0 — 45 45 34 80 0 - 450 | + 900 - 900 | +1200 —1200
500 630 0 - 60 60 40 90 0 - 500 | +1000 -1000 | +1200 —1200
630 800 0 - 75 75 45 100 0 - 750 | +1500 -1500 - -
800 1000 0 -100 100 55 115 0 -1000 | +1500 -1500 - -
Vasp : Single plane bore diameter variation, Vamp : Mean bore diameter variation
Kia : Radial runout of assembled bearing inner ring
(2) Outer ring Unit : um
Nominal outside | Single plane mean T g
dlamete; z:‘t::tl; rtflameter VDSp VDmp Kea 7‘ ‘
mm Dmp
over | upto | upper | lower max. max. max. EEE - _
80 120 0 - 18 18 14 35 B T ‘
120 150 0 - 20 20 15 40 ¢D ¢d¢D ¢d
150 180 | © - 25 25 19 45 j ‘
180 250 0 - 30 30 23 50 - -
250 315 0 -35 35 26 60 7g£
315 400 0 - 40 40 30 70
400 500 0 - 45 45 34 80
500 630 0 - 50 60 38 100 T
630 800 0 -75 80 55 120 ‘
800 1000 0 -100 100 75 140 .
1000 1250 0 -125 130 90 160
1250 1600 0 -160 170 100 180 W }
— - - $D $d
Dsp - Single plane outside diameter variation
Vbmp : Mean outside diameter variation j
Kea : Radial runout of assembled bearing outer ring R
ISR
d :nominal bore diameter
D :nominal outside diameter
B :nominal double inner ring width
C : nominal double outer ring width
T, W : nominal overall width

of outer rings (inner rings)
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2. Bearing tolerances

Table 2-5 Tolerances for inch series tapered roller bearings = ABMA 19 =

(1) Inner ring Unit : um
Applied Nominal bore diameter Deviation of a single bore diameter A as
bearing d, mm (1/25.4) Class 4 Class 2 Class 3 Class 0
type over | up to upper | lower | upper | lower | upper | lower | upper | lower
- 76.2 ( 3.0) + 13 0 +13 0 +13 0 +13 0
76.2 ( 3.0) 266.7 (10.5) + 25 0 +25 0 +13 0 +13 0
266.7 (10.5) 304.8 (12.0) + 25 0 +25 0 +13 0 +13 0
All types 304.8 (12.0) 609.6 (24.0) + 51 0 +51 0 +25 0 - -
609.6 (24.0) 914.4 (36.0) + 76 0 - - +38 0 - -
914.4 (36.0) 1219.2 (48.0) +102 0 - - +51 0 - -
1219.2 (48.0) - +127 0 - - +76 0 - -
(2) Outer ring Unit : um
Applied Nominal outside diameter Deviation of a single outside diameter Aps
bearing D, mm (1/25.4) Class 4 Class 2 Class 3 Class 0
type over | up to upper | lower | upper | lower | upper | lower | upper | lower
- 266.7 (10.5) + 25 0 +25 0 +13 0 +13 0
266.7 (10.5) 304.8 (12.0) + 25 0 +25 0 +13 0 +13 0
304.8 (12.0) 609.6 (24.0) + 51 0 +51 0 +25 0 - -
All types
609.6 (24.0) 914.4 (36.0) + 76 0 476 0 +38 0 - -
914.4 (36.0) 1219.2 (48.0) +102 0 - - +51 0 - -
1219.2 (48.0) - +127 0 - - +76 0 - -
(3) Radial runout of assembled bearing inner ring / outer ring Unit : um
Applied Nominal outside diameter Radial runout of inner ring / outer ring Kia , Kea
bearing D, mm (1/25.4) Class 4 Class 2 Class 3 Class 0
type over | up to max. max. max. max.
- 266.7 (10.5) 51 38 8 4
266.7 (10.5) 304.8 (12.0) 51 38 8 4
304.8 (12.0) 609.6 (24.0) 51 38 18 -
All types
609.6 (24.0) 914.4 (36.0) 76 51 51 -
914.4 (36.0) 1219.2 (48.0) 76 - 76 -
1219.2 (48.0) - 76 - 76 -
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(4) Assembled bearing width and overall width Unit : um
Nominal bore Nominal outside Deviation of the actual bearing width and
Applied diameter diameter overall width of inner rings / outer rings 4 75,
:);:;ing d, mm (1/25.4) D, mm (1/25.4) Class 4 Class 2 Class 3 Class 0
over up to over ‘ up to upper | lower | upper | lower | upper | lower | upper ‘ lower
101.6 ( 4.0) - - + 203 0 |+ 203 0 |+ 203 - 203|+ 203 - 203
101.6 ( 4.0) 266.7 (10.5) + 356 — 254 |+ 203 0 |+ 203 - 203|+ 203 - 203
Single-row 266.7 (10.5) 304.8 (12.0) - + 356 — 254 |+ 203 0 |+ 203 - 203|+ 203 - 203
304.8 (12.0) 609.6 (24.0) - 508.0 (20.0) | - - |+ 381 - 381|+ 203 - 203| - -
304.8 (12.0) 609.6 (24.0) | 508.0 (20.0) - - - |+ 381 - 381|+ 381 - 381 - -
609.6 (24.0) - - + 381 - 381 - - |+ 381 - 381 - -
- 101.6 ( 4.0) - - + 406 0 |+ 406 0 |+ 406 — 406|+ 406 — 406
101.6 ( 4.0) 266.7 (10.5) - - + 711 — 508|+ 406 — 203 |+ 406 - 406 |+ 406 - 406
Double-row 266.7 (10.5) 304.8 (12.0) - - + 711 — 508 |+ 406 — 203 |+ 406 — 406 |+ 406 — 406
304.8 (12.0) 609.6 (24.0) - 508.0 (20.0)| - - |+ 762 - 762|+ 406 - 406| - -
304.8 (12.0) 609.6 (24.0) | 508.0 (20.0) - - - |+ 762 - 762|+ 762 - 762| - -
609.6 (24.0) - - + 762 - 762 - - |+ 762 - 762| - -
Double-row = 127.0( 5.0) - - - - + 254 0 |+ 254 0 - -
(TNAtype) | 127.0 ( 5.0) - - - ~ |+ 762 o0 |+762 0 - -
Four-row | Total dimensional range - - +1524 —1524|+1524 1524 |+1524 —1524|+1524 -1524
] — : ——
- ] )
| ] ] "]
$D gd  $D gd $D g ¢D $d

|
4

B

d : nominal bore diameter
D : nominal outside diameter

: nominal assembled bearing width and

nominal overall width of outer rings (inner rings)
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2. Bearing tolerances

Table 2-6 Tolerances for metric J series tapered roller bearingsl)

(1) Bore diameter and width of inner ring and assembled bearing width Unit : um
L‘grlgi“al Deviation of a single bore diameter Deviation of a single inner ring width Deviation of the actual bearing width Egrfginal
diameter Aas A ps Ars diameter
main Class PK | Class PN | Class PC | Class PB | Class PK | Class PN | Class PC | Class PB Class PK | Class PN | Class PC | Class PB mm
over | up to |upper|lower upper‘ lower upper| lower |upper | lower |upper | lower upper| lower upper| lower | upper | lower upper | lower upper| lower upper‘ lower |upper | lower | over | up to
80 120 0 -20 0 -20 0 -15 0 -10 0 -150| © -50 0 -300| 0 -300 +200 -200 | +100 0 |+200 -200 | +200 -200 80 120
120 180 0 -25 0 -25 0 -18 0 -13 0 20| O -50 0 -300| 0 -300 +350 -250 | 4150 0 | +350 -250 | +200 -250 | 120 180
180 250 0 -30 0 -30 0 -22 0 -15 0 -200| 0 -50 0 -350| 0 -350 +350 -250 | +150 0 | +350 -250 | +200 -300 | 180 250
250 315 0 -35 0 -35 0 -22 0 -15 0 20| 0 -50 0 -350| 0 -350 +350 -250 | +200 O | +350 -300 | +200 -300 | 250 315
(2) Outside diameter and width of outer ring and radial runout of assembled bearing inner ring / outer ring Unit : um
Nominal Deviation of a single outside diameter Deviation of a single outer ring width Radial runout of inner ring / outer ring Nominal
outside outside
diameter Aps Aes Kia, Kea diameter
mDm Class PK | Class PN | Class PC | Class PB | Class PK | Class PN | Class PC | Class PB Class PK | Class PN | Class PC | Class PB n?m
over | upto |upper|lower upper{ lower upper| lower |upper | lower |upper | lower upper| lower upper| lower |upper | lower max. max. max. max. over | upto
120 150 0 -20 0 -20 0 -15 0 -11 0 20| 0 -100{ O -200| O -200 40 40 7 4 120 150
150 180 0 -25 0 -25 0 -18 0 -13 0 -20| 0 -100| O -250| O -250 45 45 8 4 150 180
180 250 0 -30 0 -30 0 -20 0 -15 0 -250| 0 -100| O -250| O -250 50 50 10 5 180 250
250 315 0 -35 0 -35 0 -25 0 -18 0 -250| 0 -100| O -300| O -300 60 60 11 5 250 315
315 400 0 -40 0 -40 0 -28 - - 0 -250| 0 -100| O -300| - - 70 70 13 - 315 400

[Note] 1) Bearings with supplementary code "J" attached at the front of bearing number.
Ex. JHM720249/JHM720210, and the like
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o

D $d

d :nominal bore diameter

D : nominal outside diameter

B : nominal inner ring width

C : nominal outer ring width

T : nominal assembled bearing width
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2. Bearing tolerances

Table 2-7 Tolerances for thrust ball bearings = JIS B 1514 =

Table 2-8 Accuracies of spherical thrust roller bearings (class 0) = JIS B 1514 =

Koyo

(1) Shaft washer Unit : um (1) Shaft washer Unit : um
Nominalbore |Single plane mean bore | Single plane bore Washer raceway to back Deviation of the actual Nominal bore diameter | Single plane mean bore | Single plane bore Refer.
diameter diameter deviation diameter variation face thicknesg variation bearing height diameter deviation diameter variation Deviation of the actual
d dmp Vasp i Ts J Sa bearing height
mm classes 0, 6,5 classes 0, 6,5 class 0 | class 6 | class 5 classes 0, 6, 5 A dmp Vdsp Ts
over up to upper | lower max. max. upper | lower over up to upper ‘ lower max. max. upper ‘ lower
80 120 0 - 20 15 15 8 4 0 150 80 120 0 - 20 15 25 +200 -200
120 180 0 - 25 19 15 9 5 0 175 120 180 0 - 25 19 30 +250 -250
180 250 0 - 30 23 20 10 5 0 -200 180 250 0 - 30 23 30 +300 -300
250 315 0 - 35 26 25 13 7 0 -225 250 315 0 - 35 26 35 +350 -350
315 400 0 - 40 30 30 15 7 0 =300 315 400 0 - 40 30 40 +400 400
400 500 0 - 45 34 30 18 9 0 =375 400 500 0 - 45 34 45 +450 450
500 630 0 - 50 38 35 21 11 0 —450 500 630 0 - 50 38 60 +500 -500
630 800 0 - 75 55 40 25 13 0 =525 630 800 0 - 75 55 70 +550 =550
800 1000 0 -100 75 45 30 15 0 —600 800 1000 0 -100 75 80 +600 -600
1000 1250 0 -125 95 50 35 18 0 -675 1000 1250 0 -125 95 100 +650 -650
[Note] 1) Applies only to thrust ball bearings with 90° contact angle. Sd : Perpendicularity of inner ring face with respect to the bore
[Remark] Values in Italics are prescribed in JTEKT standards. [Remark] Values in ltalics are prescribed in JTEKT standards.
(2) Housing washer Unit : pum
(2) Housing washer Unit : pm Nominal outside diameter | Single plane mean outside $d
Single plane mean outside Single plane Washer D diameter deviation ‘
Nominal outside diameter deviation outside raceway to ¢d b LT Dmp ‘ —
diameter diameter back face ‘ over up to upper ‘ lower : T
variation thiqkn_ess ‘ T 120 180 0 — 5 |
D variation ] T 30 250 0 30 T
mm A Dmp VDsp Sel) 2 i 1 B ¢D
classes 0, 6, 5 cl 0,6,5 | cl 0,6,5 ¢D ‘ 250 815 0 -3
over | upto upper ‘ lower max. max. 315 400 0 - 40
80 120 0 - 22 17 400 500 0 - 45 d : shaft washer nominal bore diameter
d : shaft washer nominal . ) . "
120 180 0 - 25 19 . 500 630 0 - 50 D : housing washer nominal outside diameter
bore diameter . . .
180 250 0 - 30 23 ) ) ) 630 800 0 =75 T :nominal bearing height
250 T 0 T % D : housing washer nominal 800 1000 0 ~100
outside diameter
315 400 0 — 40 30 Shall conform to T inal bearing heigh
the tolerance S - nominal bearing height
400 500 0 - 45 34 on d of the same (single direction)
500 630 0 - 50 38 bearing
630 800 0 - 75 55
800 1000 0 -100 75
1000 1250 0 -125 95
1250 1600 0 -160 120

[Notes] 1) These shall be applied to washer with flat back face only.
2) Applies only to thrust ball bearings with 90° contact angle.
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2. Bearing tolerances

Table 2-9 Permissible values for chamfer dimensions = JIS B 1514 =

(1) Radial bearing
(tapered roller bearings excluded)

(2) Radial bearings with locating snap ring (snap ring
groove side) and cylindrical roller bearings (separete

Unit : mm
Nominal bore diameter 7 max
7 min d or
or mm 71 max
71 min
Radial Axial
By pie direction | direction
_ 40 1 2
0.6
40 - 1.3 2
. - 50 1.5 3
50 - 1.9 3
- 120 2 35
11
120 - 25 4
- 120 23 4
1.5
120 - 3 5
- 80 3 45
2 80 220 35 5
220 - 38 6
- 280 4 6.5
2.1
280 - 45 7
- 100 3.8 6
25 100 280 4.5 6
280 - 5 7
3 - 280 5 8
280 - 55 8
4 - - 6.5 9
5 - - 8 10
6 - - 10 13
75 - - 12,5 17
9.5 - - 15 19
12 - - 18 24
15 - - 21 30
19 - - 25 38
[Remarks]

1. Value of r max Or r1 max in the axial direction of bearings
with nominal width lower than 2 mm shall be the same

as the value in radial direction.

2. There shall be no specification for the accuracy of the
shape of the chamfer surface, but its outline in the axial
plane shall not be situated outside of the imaginary cir-
cle arc with a radius of r min OF r1 min Which contacts the
inner ring side face and bore, or the outer ring side face
and outside surface.
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thrust collar and loose rib side) Unit : mm
Nom'inal bore' dia. or il e
o nominal outside dia.
mn dorD Radial | Axial
over up to direction | direction
06 - 40 1 1.5
40 - 1.3 1.5
1 - 50 1.5 22
50 - 1.9 2.2
11 - 120 2 2.7
120 - 25 2.7
15 - 120 23 35
120 - 3 35
- 80 3 4
2 80 220 35 4
220 - 38 4
21 - 280 4 45
280 - 45 45
- 100 3.8 5
25 100 280 45 5
280 - 5 5
3 - 280 5 5.5
280 - 5.5 5.5
4 - - 6.5 6.5
5 - - 8 8
6 - - 10 10

[Remark] There shall be no specification for the accuracy of
the shape of the chamfer surface, but its outline in
the axial plane shall not be situated outside of the
imaginary circle arc with a radius of 71 min Which
contacts the inner ring side face and bore, or the
outer ring side face and outside surface.

(3) Cylindrical roller bearings (non-rib side)
and angular contact ball bearings

(front face side) Unit : mm
Nominal bore dia. or 7
. |nominal outside dia. e
! min dorD Radial | Axial
over up to direction | direction
06 - 40 1 2
40 - 13 2
1 - 50 15 3
50 - 19 3
11 - 120 2 35
120 - 2.5 4
15 - 120 23 4
120 - 3 5
- 80 3 45
2 80 220 35 5
220 - 38 6

(4) Metric series tapered roller bearing

(5) Thrust bearing

Koyo

Unit : mm Unit : mm
Nominal bore dia. or T max Pt GI Bl rmax OF 7l max
a q q min 1 min " = = =
7 min nominal outside dia. or Radial and axial direction
or d or D, mm 71 max 06 5
Tl min
Radial Axial 1 22
over e direction | direction
1.1 2.7
0.6 - 40 L L7 15 35
40 - 1.3 2 ) 4
1 - 50 1.6 25 21 45
50 - 1.9 3 3 55
- 120 2.3 3 4 65
1.5 120 250 2.8 35 5 3
250 - 35 4 5 T
- 120 2.8 4 75 125
2 120 250 35 45 95 15
250 - 4 5 D 8
- 120 35 5 15 21
25 120 250 4 55 19 25
250 - 45 6
[Remark] There shall be no specification for the accuracy
- 120 4 55 of the shape of the chamfer surface, but its out-
120 250 45 6.5 line in the axial plane shall not be situated out-
3 250 400 5 7 side of the imaginary circle arc with a radius of
rmin OF 71 min Which contacts with the shaft
400 _ 5.5 7.5 washer back face and bore, or the housing
- 120 5 7 washer back face and outside surface.
. 120 250 55 7.5
250 400 6 8
400 - 6.5 8.5
. - 180 6.5 8
180 - 7.5 9 Inner or outer ring
side face (radial bearing)
6 - 180 7.5 10 Shaft or housing
180 _ 9 11 washer back face
7.5 - - 12.5 17
9.5 - - 15 19

[Note] 1) Inner ring shall be included in division d, and outer

ring, in division D.

[Remarks]

[Remark] There shall be no specification for the accuracy of
the shape of the chamfer surface, but its outline in
the axial plane shall not be situated outside of the
imaginary circle arc with a radius of ri min Which
contacts the inner ring side face and bore, or the
outer ring side face and outside surface.

—_

. There shall be no specification for the accuracy of the

shape of the chamfer surface, but its outline in the axial
plane shall not be situated outside of the imaginary cir-
cle arc with a radius of rmin OF 1 min Which contacts the
inner ring back face and bore, or the outer ring back

face and outside surface.

I

Values in ltalics are provided in JTEKT standards.

Radial

1 ® direction

Bore or outside

surface

|

Axial direction

<® ¥ min OF 71 min >
* F'max OF 7'l max
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2. Bearing tolerances

Table 2-10 Tolerances for tapered bores of radial bearings (class 0 --- JIS B 1514)

$d . $ai

Theoretical tapered bore

il

Adlmp_Admp
2

$(d+amp)

B(di+ A aimp)

|

Tapered bore with single plane
mean bore diameter deviation

3. Bearing fits

3-1 Purpose of fit

The purpose of fit is to securely fix the inner
or outer ring to the shaft or housing, to preclude
detrimental circumferential sliding on the fitting
surface.

Such detrimental sliding (referred to as
"creep") will cause abnormal heat generation,
wear of the fitting surface, infiltration of abrasion
metal particles into the bearing, vibration, and
many other harmful effects, which cause a dete-
rioration of bearing functions.

Therefore, it is necessary to fix the bearing
ring which is rotating under load to the shaft or
housing with interference.

Koyo

3-2 Tolerance and fit
for shaft & housing

For metric series bearings, tolerances for the
shaft diameter and housing bore diameter are
standardized in JIS B 0401 "limits and fits for
engineering" (based on ISO 286 ; shown in
Appendixes at the back of this catalog).

Bearing fits on the shaft and housing are
determined based on the tolerances specified in
the above standard.

Fig. 3-1 shows the relationship between tol-
erances for shaft and housing bore diameters
and fits for bearings of class 0 tolerance.

(1) Basically tapered bore (taper 1:12) Unit : um (2) Basically tapered bore (taper 1:30) Unit : um

Nominal bore Nominal bore
diameter A dmp Aarmp - Aamp | Vasp? diameter A dmp Aarmp - Aamp | Vasp? F7
d, mm d, mm
over | upto | upper ‘ lower | upper ‘ lower | max. over | upto | upper ‘ lower | upper ‘ lower | max. | .
Interference fit
30 5| +39 0 |+2 0 16 50 80 | +15 0 | +30 0 19 I |G6(G7
50 80 | +46 0 |+30 0 19 80 120 | 20 0 |43 0 2 : H6|H7|H8 I : :
80 120 | + 54 0 + 35 0 22 120 180 +25 0 +40 0 40 ~ | JS6|457 : }
120 180 | +63 0 | +40 0 40 180 250 | +30 0 | 46 0 46 : L [xe|xz !
180 250 | + 72 0 + 46 0 46 250 315 +35 0 +52 0 52 | i — M6|(M7 | Apmp
250 315 +81 0 |+5 0 52 315 400 | +40 0 | 457 0 57 : | — N7 Single P'tar}g
— mean outside
315 400 | + 89 0 + 57 0 57 400 500 +45 0 +63 0 63 | Clearance fit : Transition fit P7 diameter
400 500 | + 97 0 + 63 0 63 500 630 +50 0 +70 0 70 ' T 3 i deviation
500 630 | +10 0 | +70 0 | 70 (Snug fit
630 800 | +125 0 + 80 0 - p6
800 1000 | +140 0 | +9 0 - - Clearance fit Transition fit né—
1 1 |
1000 1250 | +165 0 +105 0 - i i (Snug fit) m5lme— |
1250 1600 | +195 0 +125 0 - o k5| ke |
[Note] 1) These shall be applied to all radial planes with tapered bore, not be applied to bearings of diameter series 7, 8. ) : : 5176 :
[Remark] 1) Symbols of quantity d|: reference diameter at theoretical large end of tapered bore | I h5[(h6|h7 ! | 4
1 1 i 5|96 L I dmp
di=d+ ﬁB or di=d+ %B ;Jcl)zlzen%lng ! g g_ : | Single plane
| 0 — | Interference fit | mean bore
Admp: single plane mean bore diameter deviation at theoretical small end of tapered bore class ' diameter
Z]dlmp: single plane mean bore diameter deviation at theoretical large end of tapered bore deviation

Vasp: single plane bore diameter variation (a tolerance for the diameter variation given by
a maximum value applying in any radial plane of the bore)
B : nominal inner ring width
Fig. 3-1 Relationship between tolerances for shaft/housing bore diameters and fits
(bearings of class 0 tolerance)

o iof nominal tapered angle of tapered bore

(tapered ratio 1/30)

a=0°57'17.4"
=0.954 84°
=0.016 665 rad

(tapered ratio 1/12)

a =2°23'9.4"
=2.385 94°
=0.041 643 rad
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3. Bearing fits

3-3 Fit selection

In selecting the proper fit, careful consider-
ation should be given to bearing operating con-
ditions.

Major specific considerations are :

® | oad characteristics and magnitude

® Temperature distribution in operating

® Bearing internal clearance

e Surface finish, material and thickness of

shaft and housing

® Mounting and dismounting methods

® Necessity to compensate for shaft thermal

expansion at the fitting surface

® Bearing type and size

In view of these considerations, the following
paragraphs explain the details of the important

factors in fit selection.

1) Load characteristics

Load characteristics are classified into three
types : rotating inner ring load; rotating outer
ring load and indeterminate direction load.

Table 3-1 tabulates the relationship between

these characteristics and fit.

Table 3-1 Load characteristics and fits

2) Effect of load magnitude

When a radial load is applied, the inner ring
will expand slightly. Since this expansion
enlarges the circumference of the bore
minutely, the initial interference is reduced.

The reduction can be calculated by the fol-
lowing equations :

[In the case of F;r = 0.25 Co)]

A4r=0.08 I%.Frxmf3 ................ (3-1)

[In the case of F;>0.25 Cp]

=002 % T R (3-2)

where :
4 qF : reduction of inner ring interference mm
d : nominal bore diameter of bearing mm
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4) Effect of temperature

A bearing generally has an operating temper-
ature, higher than the ambient temperature.
When the inner ring operates under load, its
temperature generally becomes higher than
that of the shaft and the effective interference
decreases due to the greater thermal expansion
of the inner ring.

If the assumed temperature difference
between the bearing inside and surrounding
housing is 4, the temperature difference at the
fitting surfaces of the inner ring and shaft will be
approximately (0.10 to 0.15) x 4.

The reduction of interference (4 &) due to
temperature difference is then expressed as fol-
lows :

dai=(0.10100.15) 4o~ d

B : nominal inner ring width mm Z0.0015 4 dx 1073 s (3-5)
. Fit . F; : radial load N
Rotation pattern Direction of load tgra‘g:::g ns | Innerring | Outer ring Z;g:?caalti - Co : basic static load rating N where :
& shaft & housing A 4 : reduction of interference due to
Consequently, when the radial load, exceeds temperature difference mm
Inner ing - the Co value by more than 25 %, greater inter- A : temperature difference between the
rotating Spur gear ference is needed. inside of the bearing and the
Stationary boxes, Much greater interference is needed, when surrounding housing °oC
Outer ring : Rotating Interference | Clearance fit | MO°rs impact loads are expected. a : linear expansion coefficient of
stationary inner ring load | fit necessary | acceptable bearing steel (= 12.5 x 107°)  1/°C
3) Effect of fitting surface roughness d : nominal bore diameter of bearing mm
Inner fing: Rotating f:?gsziryload (k.m.n,p. 1) (F,G HJS _ The effective interference obtained after fit-
stationary with 9 Greatly ting differs from calculated interference due to Consequently, when a bearing is higher in
[outer unbalanced plastic deformation of the ring fitting surface. temperature than the shaft, greater interference
Outer ring : ring wheels When the inner ring is fitted, the effective inter- is required.
rotating ference, subject to the effect of the fitting sur- However, a difference in temperature or in
face finish, can be approximated by the the coefficient of expansion may sometimes
. following equations : increase the interference between outer ring
Inner ring : Running and housing. Therefore, when clearance is pro-
stationary Stationary wheels & [In the case of a ground shaft] vided to accommodate shaft thermal expansion,
pulleys with S d 33 care should be taken.
Outerring : Stationary Clearancefit | Interference | Stationary deft = g g S (3-3)
rotating inner ring load | acceptable | fit necessary shaft [In the case of a turned shaft]
. Rotating (f.9.h.js) | (K, M,N,P) A et = % A e (3-4)
Inner ring : Rotating | outer ring load Shaker
rotating yvith screens where :
Outer ing : 'r:‘r':ger (unbalanced A geft : effective interference mm
stationary vibration) A4 : calculated interference mm
d : nominal bore diameter of bearing mm
Indeterminate Rotating or stationary lc?i(rj: éﬁg:'lrzgtg Interference fit | Interference fit Cranks
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3. Bearing fits

5) Maximum stress due to fit

When a bearing is fitted with interference, the
bearing ring will expand or contract, generating
internal stress.

Should this stress be excessive, the bearing
ring may fracture.

The maximum bearing fitting-generated
stress is determined by the equation in Table
3-2.

In general, to avoid fracture, it is best to
adjust the maximum interference to less than
1/1 000 of the shaft diameter, or the maximum
stress (o), determined by the equation in Table
3-2, should be less than 120 MPa.

6) Other considerations

When a high degree of accuracy is required,
the tolerance of the shaft and housing must be
improved. Since the housing is generally less
easy to machine precisely than the shaft, it is
advisable to use a clearance fit on the outer
ring.

With hollow shafts or thin section housings,
greater than normal interference is needed.

With split housings, on the other hand,
smaller interference with outer ring is needed.

When the housing is made of aluminum or
other light metal alloy, relatively greater than
normal interference is needed.

In such a case, consult with JTEKT.

Fits recommended for radial bearings and
thrust bearings are shown in Tables 3-3 through
3-6. Fits for rolling mill roll neck bearings are
described in section 3-4.

Table 3-2 Maximum fitting-generated stress in bearings

Table 3-3 (1)

Recommended shaft fits for radial bearings (classes 0, 6X, 6)
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Shaft & inner ring

Housing bore & outer ring

(In the case of hollow shaft)

d_OZH d_zl
Adetr [1 ~ 7)1tz

© (-5
-0

(In the case of solid shaft)

=£M.{ +d2}
2 d D

1

oo E.
2

o

(In the case of Dy # )
D?
-5
Apeit Dy

E
1-
Dh2

(In the case of D= )

o=E

Apett

o=E D

where :
o : maximum stress
d : nominal bore diameter
(shaft diameter) mm
D; : raceway contact diameter of innerring  mm
ball bearing - D;i=02 (D+44d)

MPa

roller bearing -+ D; = 0.25 (D +3d)
A qefr : effective interference of inner ring mm
dy : bore diameter of hollow shaft mm

D, : raceway contact diameter of outer ring  mm
ball bearing - D= 0.2 (4D +d)
roller bearing -+ De = 0.25 (3D + d)

D : nominal outside diameter

(bore diameter of housing) mm
A perr - effective interference of outer ring mm
Dy, : outside diameter of housing mm

E : young's modulus 2.08 x 10°> MPa

[Remark] The above equations are applicable when the shaft and housing are steel.
When other materials are used, JTEKT should be consulted.
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Cylindrical
roller )
- bearing Splll'lerlcal
all bearin roller
E Tapered bearing SIE?‘S of Applications
Conditions roller S lora e Remarks (for refer-
bearing range ence)
Shaft diameter (mm)
over | up to ‘ over | up to| over | up to
Cylindrical bore bearing (classes 0, 6X, 6)
Electric
Light load or 18 100 - 40 - _ js6 Eor applications reguir- appliances,
fluctuating load | 100 200 | 40 140 - - k6 glg:cljg:] :cgﬁgifg b]: 5,k :gifshme
P . : ’
< 0.06} used in place of js 6, k6 | pumps,
[C, - - | 140 200 - - m6 and m 6. blowers,
carriers etc.
e .
5 E 18 100 - 40 - £0 ks For single-row tapered ralgg:lsc
e} -~ )
S § 100 140 40100 0 65 m5 roller bearings and angu- | turbines,
O . .
2 9 Normal load lar contact ball bearings, | internal
% 5 » 140 200 | 100 140 65 100 m6 k 5 and m 5 may be combustion
2 % {0.06 < F’ = O.12} 200 280 | 140 200 | 100 140 né replaced by k 6 and m 6, | engines,
£ £ r - ~ | 200 400 | 140 280 p6 because internal clear- | wood-
2 £ ance reduction due to fit | working
= O - - - - | 280 500 ré ; )
S 3 need not be considered. | machines
2 2 - B - - | 500 B r7 etc.
Railway
Heavy load or - - | 50 140 | 50 100 neé ) ) rolling
impact load -~ | 140 200|100 140 pe | Bearings with larger stock axle
P 200 140 500 ‘6 internal clearance than journals
{Fr > 0.12] B ~ - _ | 500 - s standard are required. traction
motors
For applications requir-
Inner ring needs to ?r?o::ghbch:ézcy' 95 Stationary
o move smoothly on All shaft diameters g6 For large size béarin shaft
T | shaft. 9 9. wheels
> o f 6 may be used for eas-
S c ier movement.
S o
g2 Tension
@n £ Inner ring does not For applications requir- | pulleys,
need to move All shaft diameters h6 ing high accuracy, h 5 rope
smoothly on shaft. should be used. sheaves
etc.
Central axial load only All shaft diameters js6 -

Tapered

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

All loads

All shaft diameters

h9/IT5?

For transmission shafts,
h10/1T 7 ? may be applied.

[Notes] 1) Light, normal, and heavy loads refer to those with dynamic equivalent radial loads (Pr) of 6 % or lower, over 6 % up

to 12 % inclusive, and over 12 % respectively in relation to the basic dynamic radial load rating (Cr) of the bearing

concerned.

2) IT 5 and IT 7 mean that shaft roundness tolerance, cylindricity tolerance, and other errors in terms of shape should
be within the tolerance range of IT 5 and IT 7, respectively. For numerical values for standard tolerance grades IT 5
and IT 7, refer to supplementary table at end of this catalog.

[Remark] This table is applicable to solid steel shafts.
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3. Bearing fits

Table 3-3 (2)

Recommended housing fits for radial bearings (classes 0, 6X, 6)

Conditions
Outer rin Class of S
) 1 axial 9 housing bore Remarks (3222?::;?122)
Housing Load type etc." displace- tolerance range
ment?
Shl:qgat;;:gipzl ;Ed Ordinary bearing
Lo .. | devices, railway
bearing is used, or if .
All load . rolling stock axle
H7 the temperature dif-
types ference is large bc?xels, power trans-
between the outer mission equipment
ring and housing. ete.
Srne—plece Light or Easily Hs B
. normal load displaceable
split type
F 7 may be applied
i when a large size
Stationary | High temperature bearing is used, orif | o L
outer at shaft and inner G7 the temperature dif- rying cy
i etc
ringload | ring ference is large ’
between the outer
ring and housing.
Light or Not Mainly applied to
normal load, displaceable K6 roller bearings.
requiring in principle
high running . Mainly applied to
accuracy Displaceable JS6 ball bearings.
Requiring .
low-noise Egsﬂy H6 -
. displaceable
rotation
Light or Normally S7 For applications
normal load displaceable requiring high Electric motors,
Indetermi- accuracy, JS 6 and | pumps,
nate Normal or Not K 6 should be used | crankshaft main
direction | heavy load displaceable K7 in place of JS 7 and | bearings etc.
One-piece in principle K7
load .
type P
::Ec? impact r’;lizi)laceable M7 - Traction motors etc.
Light or Conveyor rollers,
fluctuating M7 - ropeways, tension
load pulleys etc.
Normal or N7 Mainly applied to Wheel hubs with
Rotating heavy load Not ball bearings. ball bearings etc.
?iﬁtelroa d displaceable Wheel hubs with
9 Thin section roller bearings,
housing, p7 Mainly applied to bearings for
heavy or high roller bearings. large end of
impact load connecting rods

etc.

[Notes] 1) Loads are classified as stated in Note 1) to Table 3-3 (1).
2) Indicating distinction between applications of non-separable bearings permitting and not permitting axial displace-

ment of the outer rings.

[Remarks] 1. This table is applicable to cast iron or steel housings.
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radial direction for outer ring.

2. If only central axial load is applied to the bearing, select such tolerance range class as to provide clearance in the

Table 3-4 Recommended shaft and housing fits for inch series tapered roller bearings (classes 4, 2)

Koyo

(1) Fits for shaft
Nominal bore Deviation of Dimensional
diameter asingle bore | tolerance of
Load type d diameter shaft diameter Remarks
mm (1/25.4) Ay, pm pm
over | up to upper ‘ lower | upper | lower
76.2( 3.0) 304.8(12.0) | +25 0 + 64 + 38
Normal load 304.8(12.0) 609.6 (24.0) | +51 0 +127 + 76
Rotating 609.6 (24.0) 914.4(36.0) | +76 0 +190 +114
oad 9 [ Heavy load 762( 30) 3048(120) | +25 0 |Shouldbesuch | Generally, bearing
Impact load that average inter- | internal clearance
High speed 304.8(12.0) 609.6(24.0) | +51 0 ference stands at | should be larger
rotation 609.6 (24.0) 914.4(36.0) | +76 0 ]0.0005 x d (mm) than standard.
Normal load | 762( 30) 3048(120) | +25 0 | +25 0
without 304.8 (12.0) 609.6 (24.0) | +51 0 + 51 0
impact 609.6 (24.0) 914.4(36.0) | +76 0 +76 0
Rotating | Normalload | 762(30) 3048(120) | +25 0 0 -25 |innerringis
outer ring | Without 304.8 (12.0) 609.6 (24.0) | +51 0 0 - 51 | displaceable in
load impact 609.6 (24.0) 9144(36.0)| +76 0 0 - 76 |axialdirection.
Heavy load 76.2( 3.0) 304.8(12.0) | +25 0 Shhould be such Generally, bearing
Impact load that average inter- | internal clearance
High speed 304.8(12.0) 609.6(24.0) | +51 0 ference stands at | should be larger
rotation 609.6 (24.0) 914.4(36.0) | +76 0 ]0.0005 x d (mm) than standard.
(2) Fits for housing
Nominal outside Deviation of Dimensional tolerance
diameter a.single outside | of housing bore
Load type D diameter diameter Remarks
mm (1/25.4) Aps, pm pm
over | up to upper ‘ lower | upper lower
76.2( 3.0) 127.0( 5.0) | + 25 0 + 76 + 51 o )
Used for free | 127.0( 5.0) 3048(120) | +25 0 | +76  +51 glsltelgéglgbllz ?:‘S"y
or fixed side. | 304.8(120) 609.6(24.0) | +51 0 +152 +105 axigl direction.
609.6 (24.0) 914.4(36.0) | + 76 0 +229 +152
Position of 76.2( 3.0) 127.0( 5.0) | + 25 0 + 25 0 o o
. ter ring uter ring is
Rotating | 2Uter finc 127.0( 5.0) 3048(120) | +25 0 | + 51 0 |Quierringts
inner ing able (naxial | 3048(120) 609.6(240) | +51 0 | +76  +25 |gaoidirection.
oa direction). 609.6 (24.0) 914.4(360) | +76 0 +127 + 51
Porondt | 762(30) 1270(50)| +25 0 | -25 -5l
is not 127.0( 5.0) 304.8(12.0) | +25 O - 25 - 51 | Outer ring is fixed in
?djust_alble 304.8(12.0) 609.6 (24.0) | + 51 0 - 25 - 76 | axial direction.
in axial
direction). 609.6 (24.0) 914.4(36.0) | + 76 0 - 25 -102
Dot | 762(30) 1220(50)| +25 0 | -25 -5l
g“’ttgr"rri‘r? is not 127.0( 50) 3048(120) | +25 0 | —25 - 51 |Outerringis fixed in
g e ?djust_alble 304.8(120) 609.6(24.0) | +51 0 | -25 - 76 |axialdirection.
in axial
direction). 609.6 (24.0) 914.4(36.0) | + 76 0 - 25 -102
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3. Bearing fits

Table 3-5 Recommended shaft and housing fits for metric J series tapered roller bearings

(classes PK, PN)
(1) Fits for shaft
Nominal bore
diameter Class of shaft
Load type d tolerance Remarks
mm range
over up to
N " 10 120 m6
ormal load 120 500 ne
Rotating T T 5
N . n
inner ring
load :-:a:é,t IE;Z 120 180 p6 Generally, bearing internal clearance
H'ph d rotati 180 250 ré should be larger than standard.
igh speed rotation 250 500 7
Nprmal !oad 80 315 h6org6
. without impact
Rotating T e 5
outer ring n
load :-:a:():lt II(Z::! 120 180 p6 Generally, bearing internal clearance
H'ph d rotat 180 250 ré should be larger than standard.
igh speed rotation 250 500 7
(2) Fits for housing
Nominal outside Class of
diameter housing bore
Load type D . 9 Remarks
mm diameter
e up to tolerance range
Used for free or 18 315 G7 Outer ring is easily displaceable in
fixed side 315 400 F6 axial direction.
Rotating | Position of outerring Outer ring is displaceable in
; ; is adjustable 18 400 J7 e I
inner ring - o= axial direction.
load (in axial direction)
Position of outer ring
is not adjustable 18 400 P7 Outer ring is fixed in axial direction.
(in axial direction)
Rotating Position of outer ring 18 120
outer ring | is not adjustable 120 180 R7 Outer ring is fixed in axial direction.
load (in axial direction) 180 400
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Table 3-6 Recommended shaft and housing fits for thrust bearings (classes 0, 6)

Koyo

(1) Fits for shaft
Shaft diameter, mm | Class of shaft
Load type tolerance Remarks
over up to range
Central axial load : :
(generally for thrust bearings) All shaft diameters js6 h 6 may also be used.
Combined load | Stationary shaft | - shaft diameters js6 -
- washer load
spherical
thrust Rotating shaft — 200 k6
roller washer load or 200 400 me js 6, k 6 and m 6 may be used in place
bearing indeterminate of k 6, m 6 and n 6, respectively.
direction load 400 = né
(2) Fits for housing
Class of housing
Load type bore diameter Remarks

tolerance range

Central axial load
(generally for thrust bearings)

Select such tolerance range class as provides clear-
ance in the radial direction for housing washer.

H8 In case of thrust ball bearings requiring high accuracy.
Combined load ‘?v;astlt?:ralgyaf(;ousmg H7 -
spherical
thrust Indeterminate K7 In case of application under normal operating condi-
roller direction load or tions.
bearing rotating housing -
washer load M7 In case of comparably large radial load.

[Remark] This table is applicable to cast iron or steel housings.
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3. Bearing fits

3-4 Recommended fits for
rolling mill roll neck bearing

A rolling mill roll neck bearing is subject to
inner ring rotating load. Its inner ring always
receives a load on its entire circumference, and
a load is applied to the outer ring at only one
location.

Thus, interference fit is required for the inner
ring to prevent any creep, and clearance fit
should be used for the outer ring, in principle.
For easy attachment, clearance fit has been
used for roll neck bearings (because recombi-
nation and replacement must be frequently
done for roll grinding).

However, with more increase in rolling speed
and rolling load, interference fit has been more

commonly used to prevent danger of creep to
be generated when clearance fit is used and
improve in accuracy of products.

Clearance fit is used for the inner rings of
deep groove ball bearings and angular ball

bearings used as bearings receiving axial load.
Between the outer ring and the chock, adequate

clearance should be provided in order to pre-
vent any radial load applied to the outer ring.

Tables 3-7 through 3-10 show the recom-
mended fits for roll neck bearings.

When machining a roll neck or chock, its

roundness must not exceed 50 % of the allow-
able tolerances shown in Tables 3-7 through 3-

10. If its roundness is poor, fretting corrosion
may frequently occur.

Table 3-7 Recommended fits for roll neck metric series four-row tapered roller bearing

Table 3-8 Recommended fits for roll neck inch series four-row tapered roller bearing

Koyo

Double cone and roll neck (shaft)

Cup and chock (housing)

Double cone and roll neck (shaft)

Cup and chock (housing)

Nominal bore Single bore Roll neck Nominal outside | Single outside | Chock bore
diameter diameter diameter diameter diameter diameter
d deviation deviation D deviation deviation
mm (1/25.4) Aas pm pm mm (1/25.4) ps pm um
over | up to upper | lower | upper | lower over | up to upper | lower | upper | lower
76.2 101.6 | + 25 0 - 75  -100 - 3048 | + 25 0 +75  +50
(3.0 (4.0 (12.0)
101.6 127.0 | + 25 0 -100  -125 304.8 609.6 | + 51 0 +150  +100
( 4.0) ( 5.0) (12.0) (24.0)
127.0 1524 | + 25 0 -125 150 609.6 9144 | + 76 0 +225  +150
( 5.0) ( 6.0) (24.0) (36.0)
152.4 2032 | + 25 0 -150  -175 9144 12192 | +102 0 +300  +200
( 6.0) ( 8.0) (36.0) (48.0)
203.2 3048 | + 25 0 -175 =200 | 1219.2 15240 | +127 0 +375  +250
( 8.0) (12.0) (48.0) (60.0)
304.8 609.6 | + 51 0 -200  -250 | 1524.0 +127 0 +450  +300
(12.0) (24.0) (60.0)
609.6 9144 | + 76 0 -250 =325
(24.0) (36.0)
9144 12192 | +102 0 -300 400
(36.0) (48.0)
1219.2 +127 0 -375 475

(48.0)

Nominal bore  [Single plane mean Roll neck Nominal outside ﬂggfﬂg}ge Chock bore

diameter bore diameter diameter diameter diameter diameter

deviation deviation deviation deviation

d, mm Admp pm Hm D, mm Dmp pm pm
over | upto | upper | lower | upper | lower | over | upto | upper | lower | upper | lower
80 120 0 - 20 -120 -150 120 150 0 - 20 + 57 + 25
120 180 0 - 25 -150 -175 150 180 0 - 25 +100 + 50
180 250 0 - 30 -175 -200 180 250 0 - 30 +120 + 50
250 315 0 - 35 -210 -250 250 315 0 - 35 +115 + 50
315 400 0 - 40 -240 -300 315 400 0 - 40 +110 + 50
400 500 0 — 45 —245 -300 400 500 0 — 45 +105 + 50
500 630 0 -50 | -250 300 500 630 0  -50 | +100 +50
630 800 0 75 | -325  -400 630 800 0 ~75 | 4150 +75
800 1000 0  -100 | -350 425 800 1000 0 -100 | +150 +75
1000 1250 0 -125 425 -500 1000 1250 0 -125 +175 +100
1250 1600 0 -160 -510 —600 1250 1600 0 -160 +215 +125
1600 2000 0 -200 +250 +150
44
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3. Bearing fits

Table 3-9 Recommended fits for roll neck four-row cylindrical roller bearing (inner ring interference fit)

Inner ring and roll neck (shaft)

Outer ring and chock (housing)

Nominal bore  |Single planemean |  Roll neck Nominal outside |Single planemean |  Chock bore
diameter bore diameter diameter diameter outside diameter diameter
deviation deviation deviation deviation
d, mm dmp Hm pm D, mm Dmp UM pm
over upto | upper | lower [upper| lower over upto | upper | lower [upper| lower
80 120 | 0 -20 |+59 +3/(6| 120 B0 | 0 -18 |+40 0H)
120 180 0 - 25 | + 68 + 43(pb) 150 180 0 - 25 |+ 40 0 (H7)
180 250 0 - 30 |+ 79 + 50(p6) 180 250 0 - 30 |+ 46 0 (H7)
250 280 0 - 35 126 94 (r6
+126 -+ 900 gy 35 | 0 -35 |+5  OH)
280 315 0 — 35 | +130 + 98(r6)
315 355 0 - 40 | +144 +108(r6) 315 400 0 _a0 |+75 + 1807
355 800 | 0 40 |+150 +114(®)
4 4 -4 16 12
00 0 0 o | +I66 126000 )y 50 | 0 45 | +83 +20(G7)
450 500 0 — 45 | +172  +132(r6)
500 560 0 - 50 | +194 +150(r6) 500 630 0 C50 |+ 9 42267
560 630 0 — 50 | +354 +310(s6)
71 -7 4
630 0 | 0 > | +30 #3060 | ga 800 | 0 75 |+160 + 80(F7)
710 800 0 — 75 | +430 +380(s6)
800 %00 0 -100 14486 +430(6) ) g0 1000 0 100 | +176 + 86 (F7)
900 1000 0 -100 | +526 +470 (s6)
1 112 -12 2
000 010 o | +988 w5060 yp00 150 | 0 -125 | 4203 + %8
1120 1250 0 -125 | +646 +580 (s6)
1250 1400 0 -160 | +235 +110(F7)
1400 1600 0 -160 | +345 +220(E7)

[Note] The table above shows general values. JTEKT determines recommended fit on a case by case basis according to bear-
ing materials and operating conditions to prevent the inner ring from creeping.
Consult with JTEKT when referring to this table.

Table 3-10 Recommended fits of bearing types for support of axial loading

Inner ring and roll neck (shaft) Outer ring and chock (housing)
Bearing type Mounted to chock Mounted to sleeve
Shaft tolerance range class | Chock bore tolerance | Sleeve bore tolerance
range class range class
Deep groove ball bearing
Nominal chock bore
Angular ball bearing (mm) =
Outer ring outer dia.
Double row tapered roller + [O'?.&? 1.0]
bearing (bearings for support e6 or f6 G7
of axial loading) - TDIS type
Thrust tapered roller bearing
G7
Spherical thrust roller bearing

[Remark] When installing a sleeve, clearance of 0.5 mm or more should be provided between the outer diameter of the sleeve
and the bore of the chock.
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4. Internal clearance

Bearing internal clearance is defined as the
total distance either inner or outer ring can be
moved when the other ring is fixed.

If movement is in the radial direction, it is
called radial internal clearance; if in the axial
direction, axial internal clearance. (Fig. 4-1)

Bearing performance depends greatly upon
internal clearance during operation (also
referred to as operating clearance); inappropri-
ate clearance results in short rolling fatigue life
and generation of heat, noise or vibration.

Radial internal clearance Axial internal clearance

191 O

®

Fig. 4-1 Bearing internal clearance

[Refer.] Relation to radial intearnal clearance
and axial internal clearance

(1) Deep groove ball bearing

A, = Ar(4mo_dr) .............................. (4-1)

(2) Double-row angular contact ball bearing

2
A,=2 /moz — (mocoso, — %) _ 2mesino.

(3) Matched pair angular contact ball bearing

2
A o= 2mesino. — 2, /mo? — (mocoso. + 12“ )

............................. (4-3)
(4) Double/four-row and
matched pair taperd roller bearing
Aazgjrcota':,%zjr ............................. (4-4)

Koyo

where :
A Axial internal clearance mm
4 : Radial internal clearance mm
o : Nominal contact angle deg.

e : Limited value of F, /F; (shown in
the bearing specification table)

Mo : re + i — Dw mm
re: Outer ring raceway groove
radius mm
ri: Inner ring raceway groove
radius mm
Dy, : Ball diameter mm

The term residual clearance is defined as
the original clearance decreased owing to
expansion or contraction of a raceway due to fit-
ting, when the bearing is mounted in the shaft
and housing.

The term effective clearance is defined as
the residual clearance decreased owing to
dimensional change arising from temperature
differentials within the bearing.

The term operating clearance is defined as
the internal clearance present while a bearing
mounted in a machine is rotating under a cer-
tain load, or, the effective clearance increased
due to elastic deformation arising from bearing
loads.

Operating clearance gives great influences
on the performance and service life of bearings.
Thus, it is recommended to select the operating
clearance of a ball bearing so that the operating
clearance is slightly positive, while the lower
limited value of the operating clearance range
of a roller bearing is slightly positive.

It is important to take specific operating con-
ditions into consideration and select a clearance
suitable for the conditions.

For example, when high rigidity is required, or
when the noise must be minimized, the operat-
ing clearance must be reduced. On the other
hand, when high operating temperature is
expected, the operating clearance must be
increased.

Table 4-1 shows how to determine the oper-
ating clearance in the case of shaft and housing
made of steel. The standard values of bearing
internal clearance before mounting are shown
in Tables 4-2 through 4-6.
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4. Internal clearance

Operating clearance
()

S=So— (Se+ St +Sp) + S

*

Sy (increase of clearance due to load)
is generally small, and thus may be
ignored, although there is a equation
for determining the value.

(In the case of hollow shaft)

(In the case of Dy, # )

- ) -5
1-— 1 5
Se =4 —_ 7[1 Sio =4 & N Dh

Decrease of clearance fi =< defl do? fo =2 Defl °py D2
due to fitting (Sn) [ - Diz} [1 - th}

(In the case of solid shaft)

d
Sti =4 gefr D

(In the case of Dy = =)

D
Sto = A pett f

Decrease of clearance
due to temperature
differentials between
inner and outer rings
(St1)

The amount of decrease varies
depending on the state of housing;
however, generally the amount can
be approximated by the following
equation on the assumption that the
outer ring will not expand :

St = o (Di-ti— De - te)

Decrease of clearance

due to temperature

rise of rolling element
(S2)

So=20 Dy -ty

where : D = D + 2Dy,
Consequently, Si1 + Stz will be determined
by the following equation :

Su+Sp=a -Di-t1+2 - Dy, - 12

Temperature differential between the
inner and outer rings, 71, can be expres-
sed as follows :

t1=ti—te
Temperature differential between the roll-
ing element and outer ring, 2, can be
expressed as follows :

=ty—te
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ball bearing - Di =02 (D+4d)
roller bearing - Di = 0.25 (D + 3 d)

]

Table 4-1 How to determine operating clearance In Table 4-1,
, - -~ -~ - - - - - - - - ---"-""""""="""=-""""="""=-"=-""="="="====="="=="="==="- Ay
| S : operating clearance mm A perr: effective interference of outer ring mm [
Sto : reduction of clearance due to fitting of I So : clearance before mounting mm Dy : outside diameter of housing mm I
the outer ring and housing ! St : decrease of clearance due to fitting mm De : outer ring raceway contact diameter mm !
S : operating clearance : Sti : expansion of inner ring raceway ball bearing ----- De=0.2 (4D +d) :
M : | contact diameter mm roller bearing - De = 0.25 (3D + d) |
ﬂ Effective {} | Sto : contracthn of outer ring raceway D : nominal outside diameter mm |
| | contact diameter mm a : linear expansion coefficient of [
N t cearance Residual S, : clearance before [ St1 = decrease of clearance due to temperature bearing steel (12.5 x 1079) 1/°C !
esidua : : : : ; . 4 |
A4 clearance mounting ! differentials between inner and outer rings  mm Dy, : average diameter of rolling elements  mm :
(original clearance) ‘ Si2 - decrease of clearance due to temperature ball bearing - Dy =0.3 (D—d) |
! ’ ) .
% | . rise of the rolling elements mm [roller bearing - Dy = 0.25 (D — d)] |
Ny Sw - Increase of clearance due to load  mm fi : temperature rise of the innerring ~ °C |
Ball ! d“"z : ifofiwcitr:\;?tl)gtreerf;::‘éfe?f innerring - mm fe : temperature rise of the outer ring  °C :
[ : mm . : :

Sw: increase of Sy :decrease of clearance S : decrease of clearance | (shaft diameter) tw : temperature rise of rolling elements °C |
clearance due due to temperature due to fitting of | . ) |
to load differentials between inner ring and shaft | do : bore diameter of hollow shaft mm |

inner and outer rings | D; : inner ring raceway contact diameter mm |
| |
[ [

MBearings are sometimes used with a non-steel shaft or housing.
In the automotive industry, a statistical method is often incorporated for selection of clearance.
In these cases, or when other special operating conditions are involved, JTEKT should be consulted.
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4. Internal clearance Koyo

Table 4-2 Radial internal clearance of deep groove ball bearings (cylindrical bore) Table 4-3 (2) Axial internal clearance of matched pair angular contact
Unit : pm ball bearings (measurement clearance)l)
Nominal bore Clearance Unit : pm
diameter - =
¢}, rm c2 CN c3 ca cs :‘:i‘;':."e"tzlrbme Contact angle : 40
over | upto min. max. min. max. min. max. min. max. min. max. d, mm c2 CN Cc3 c4a
80 100 1 18 12 36 30 58 53 a4 75 120 over up to min. | max. | min. | max. [ min. | max. | min. | max.
100 120 2 20 15 41 36 66 61 97 90 140 80 100 6 20 20 45 55 80 85 110
120 140 2 23 18 48 41 81 71 114 105 160 100 120 6 25 25 50 60 85 100 125
140 160 2 23 18 53 46 91 81 130 120 180 120 140 7 30 30 60 75 105 125 155
160 180 2 25 20 61 53 102 91 147 135 200 140 160 7 30 35 65 85 115 140 170
180 200 2 30 25 71 63 117 107 163 150 230 160 180 7 31 45 75 100 130 155 185
200 225 2 35 25 85 75 140 125 195 175 265 180 200 7 37 60 90 110 140 170 200
225 250 2 40 30 95 85 160 145 225 205 300 [Note] 1) Including increase of clearance caused by measurement load.
250 280 2 45 35 105 90 170 155 245 225 340
280 315 2 55 40 115 100 190 175 270 | 245 370 L L .
315 355 3 60 45 125 110 210 195 300 275 410 Table 4-4 Radial internal clearance of cylindrical roller bearings
355 400 3 70 55 145 130 240 225 340 315 460 (1) Cylindrical bore bearings Unit : pm
400 450 3 80 60 170 150 270 250 380 350 510 Nominal bore Clearance
450 500 3 90 70 190 170 300 280 420 390 570 diameter c2 CN C3 ca Cs
500 560 10 100 80 210 190 330 310 470 440 630 d, mm
560 630 10 110 %0 230 210 360 340 500 490 690 over up to min. max. min. max. min. max. min. max. min. max.
630 710 | 20 130 110 260 240 400 380 570 | 540 760 40 50 5 35 30 60 50 80 70 100 95 125
70 800 | 20 140 | 120 200 | 270 450 | 430 630 | 600 840 gg gg }8 1(5) 18 ;(5) 2(5) 1(9)8 28 gg gg 1‘6‘2
800 900 20 160 140 320 300 500 480 700 670 940 80 100 15 50 50 85 75 110 105 140 155 190
900 1000 20 170 150 350 330 550 530 770 740 1040 100 120 15 55 50 90 85 125 125 165 180 220
1000 1120 20 180 160 380 360 600 580 850 820 1150 120 140 15 60 60 105 100 145 145 190 200 245
1120 1250 20 190 170 410 390 650 630 920 890 1260 140 160 20 70 70 120 115 165 165 215 225 275
1250 1400 - _ 180 440 20 700 680 1000 _ _ 160 180 25 75 75 125 120 170 170 220 250 300
— — 180 200 35 90 90 145 140 195 195 250 275 330
[Remark] Values in Italics are prescribed in JTEKT standards. 200 225 5 105 105 165 160 220 220 280 305 365
225 250 45 110 110 175 170 235 235 300 330 395
250 280 55 125 125 195 190 260 260 330 370 440
Table 4-3 (1) Axial internal clearance of matched pailr) angular contact ball bearings 280 315 55 130 130 205 200 275 275 350 210 485
(measurement clearance) Unit : um 315 355 65 145 145 225 225 305 305 385 455 535
Nominal bore Contact anole : 15° T T 355 400 | 100 190 | 190 280 | 280 370 | 370 460 | 510 600
diameter Sl Sleslub)s 200 450 | 110 210 | 210 310 | 310 410 | 410 510 | 565 665
d, mm c2 CN c2 CN c3 ca 450 500 | 110 220 220 330 330 440 440 550 625 735
over | upto | min. | max. | min. | max. | min. ‘ max. | min. ‘ max. | min. | max. | min. | max. 500 560 110 225 220 330 335 470 440 575 - -
560 630 110 245 220 360 375 520 490 635 - -
80 100 35 60 85 110 10 30 50 75 80 105 130 155 630 710 115 275 245 105 120 530 550 710 B B
100 120 40 65 100 125 12 37 65 90 100 125 150 175 710 800 130 305 275 450 470 675 615 790 _ _
120 140 45 75 110 140 15 40 75 105 120 150 180 210 800 900 140 340 300 500 520 720 680 880 - -
140 160 45 75 125 155 15 40 80 110 130 160 210 240 900 1000 160 380 340 560 580 800 760 980 - -
160 180 50 80 140 170 15 45 95 125 140 170 235 265
180 200 50 80 160 190 20 50 110 140 170 200 275 305

[Note] 1) Including increase of clearance caused by measurement load.
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Table 4-4 Radial internal clearance of cylindrical roller bearings Table 4-5 Radial internal clearance of double / four-row and matched pair tapered roller bearings
(2) Tapered bore bearings Unit : um (1) Cylindrical bore bearings Unit : um
Nominal bore Non-interchangeable clearance Nominal bore Clearance
diameter diameter
d, mm C9NAD C1NA C2NA CNNA C3NA C4NA C5NA d, mm c1 c2 CN c3 c4
over | upto | min. | max. | min. | max. | min. | max. | min. | max. | min. | max. | min. | max. | min. | max. over up to min. max. min. max. min. max. min. max. min. max.
80 100 | 10 25 25 45 45 70 80 105 | 105 125 | 125 150 | 180 205 80 100 0 20 20 45 45 70 70 100 100 130
100 120 | 10 25 25 50 50 80 95 120 | 120 145 | 145 170 | 205 230 100 120 0 25 25 50 50 80 80 110 110 150
120 140 | 15 30 30 60 60 90 | 105 135 | 135 160 | 160 190 | 230 260 120 140 0 30 30 60 60 90 90 120 120 170
140 160 | 15 35 35 65 65 100 | 115 150 | 150 180 | 180 215 | 260 295 140 160 0 30 30 65 65 100 100 140 140 190
160 180 | 15 35 35 75 75 110 | 125 165 | 165 200 | 200 240 | 285 320 160 180 0 35 35 70 70 110 110 150 150 210
180 200 20 40 40 80 80 120 | 140 180 | 180 220 | 220 260 | 315 355 180 200 0 40 40 80 80 120 120 170 170 230
200 225| 20 45 45 90 90 135 | 155 200 | 200 240 | 240 285 | 350 395 200 225 0 40 40 90 90 140 140 190 190 260
225 250 | 25 50 50 100 | 100 150 | 170 215 | 215 265 | 265 315 | 380 430 225 250 0 50 50 100 100 150 150 210 210 290
250 280 | 25 55 55 110 | 110 165 | 185 240 | 240 295 | 295 350 | 420 475 250 280 0 50 50 110 110 170 170 230 230 320
280 315| 30 60 60 120 | 120 180 | 205 265 | 265 325 | 325 385 | 470 530 280 315 0 60 60 120 120 180 180 250 250 350
315 355 | 30 65 65 135 | 135 200 | 225 295 | 295 360 | 360 430 | 520 585 315 355 0 70 70 140 140 210 210 280 280 390
355 400 | 35 75 75 150 | 150 225 | 255 330 | 330 405 | 405 480 | 585 660 355 400 0 70 70 150 150 230 230 310 310 440
400 450 | 45 85 85 170 | 170 255 | 285 370 | 370 455 | 455 540 | 650 735 400 450 0 80 80 170 170 260 260 350 350 490
450 500 | 50 95 95 190 | 190 285 | 315 410 | 410 505 | 505 600 | 720 815 450 500 0 90 90 190 190 290 290 390 390 540
500 560 | - - 105 210 | 210 315 | 350 455 | 455 560 | 560 665 | - - 500 560 0 100 100 210 210 320 320 430 430 590
560 630 | - - 115 230 | 230 345 | 390 505 | 505 620 | 620 735 | - - 560 630 0 110 110 230 230 350 350 430 430 660
630 710 | - - 130 260 | 260 390 | 435 565 | 565 695 | 695 825 | - - 630 710 0 130 130 260 260 400 400 540 540 740
710 800 | - - 145 290 | 290 435 | 485 630 | 630 775 | 775 920 | - - 710 800 0 140 140 290 290 450 450 610 610 830
800 900 | - - 160 320 | 320 480 | 540 700 | 700 860 | 80 1020| - - 800 900 0 160 160 330 330 500 500 670 670 920
900 1000, - - 180 360 | 360 540 | 600 780 | 780 960 | 960 1140| - - 900 1000 0 180 180 370 370 550 550 730 730 990
[Note] 1) Clearance CONA should be applied to tapered cylindrical roller bearings of JIS tolerance classes 5 and 4. 1000 1250 0 200 200 420 420 610 610 790 790 1050
1250 1600 0 220 220 460 460 650 650 850 850 1100
1600 2000 0 240 240 480 480 680 680 900 900 1150
(2) Tapered bore bearings Unit : um
Nominal bore Clearance
diameter
d, mm Cc1 c2 CN c3 c4
over up to min. max. min. max. min. max. min. max. min. max.
80 100 20 45 45 70 70 100 100 130 130 170
100 120 25 50 50 80 80 110 110 150 150 200
120 140 30 60 60 90 90 120 120 170 170 230
140 160 30 65 65 100 100 140 140 190 190 260
160 180 35 70 70 110 110 150 150 210 210 280
180 200 40 80 80 120 120 170 170 230 230 310
200 225 40 90 90 140 140 190 190 260 260 340
225 250 50 100 100 150 150 210 210 290 290 380
250 280 50 110 110 170 170 230 230 320 320 420
280 315 60 120 120 180 180 250 250 350 350 460
315 355 70 140 140 210 210 280 280 390 390 510
355 400 70 150 150 230 230 310 310 440 440 580
400 450 80 170 170 260 260 350 350 490 490 650
450 500 90 190 190 290 290 390 390 540 540 720
500 560 100 210 210 320 320 430 430 590 590 790
560 630 110 230 230 350 350 480 480 660 660 880
630 710 130 260 260 400 400 540 540 740 740 990
710 800 140 290 290 450 450 610 610 830 830 1100
800 900 160 330 330 500 500 670 670 920 920 1240
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Table 4-6 Radial internal clearance of spherical roller bearings

(1) Cylindrical bore bearings Unit : pm (2) Tapered bore bearings Unit : pm
Nominal bore Clearance Nominal bore Clearance
diameter diameter
d, mm Cc2 CN C3 C4 C5 d, mm c2 CN C3 C4 C5
over up to min. max. min. max. min. max. min. max. min. max. over up to min. max. min. | max. min. max. min. max. min. max.
80 100 35 60 60 100 100 135 135 180 180 225 80 100 55 80 80 110 110 140 140 180 180 230
100 120 40 75 75 120 120 160 160 210 210 260 100 120 65 100 100 135 135 170 170 220 220 280
120 140 50 95 95 145 145 190 190 240 240 300 120 140 80 120 120 160 160 200 200 260 260 330
140 160 60 110 110 170 170 220 220 280 280 350 140 160 90 130 130 180 180 230 230 300 300 380
160 180 65 120 120 180 180 240 240 310 310 390 160 180 100 140 140 200 200 260 260 340 340 430
180 200 70 130 130 200 200 260 260 340 340 430 180 200 110 160 160 220 220 290 290 370 370 470
200 225 80 140 140 220 220 290 290 380 380 470 200 225 120 180 180 250 250 320 320 410 410 520
225 250 90 150 150 240 240 320 320 420 420 520 225 250 140 200 200 270 270 350 350 450 450 570
250 280 100 170 170 260 260 350 350 460 460 570 250 280 150 220 220 300 300 390 390 490 490 620
280 315 110 190 190 280 280 370 370 500 500 630 280 315 170 240 240 330 330 430 430 540 540 680
315 355 120 200 200 310 310 410 410 550 550 690 315 355 190 270 270 360 360 470 470 590 590 740
355 400 130 220 220 340 340 450 450 600 600 750 355 400 210 300 300 400 400 520 520 650 650 820
400 450 140 240 240 370 370 500 500 660 660 820 400 450 230 330 330 440 440 570 570 720 720 910
450 500 140 260 260 410 410 550 550 720 720 900 450 500 260 370 370 490 490 630 630 790 790 1000
500 560 150 280 280 440 440 600 600 780 780 1000 500 560 290 410 410 540 540 680 680 870 870 1100
560 630 170 310 310 480 480 650 650 850 850 1100 560 630 320 460 460 600 600 760 760 980 980 1230
630 710 190 350 350 530 530 700 700 920 920 1190 630 710 350 510 510 670 670 850 850 1090 1090 1360
710 800 210 390 390 580 580 770 770 1010 1010 1300 710 800 390 570 570 750 750 960 960 1220 1220 1500
800 900 230 430 430 650 650 860 860 1120 1120 1440 800 900 440 640 640 840 840 1070 1070 1370 1370 1690
900 1000 260 480 480 710 710 930 930 1220 1220 1570 900 1000 490 710 710 930 930 1190 1190 1520 1520 1860
1000 1120 290 530 530 780 780 1020 1020 1330 1330 1720 1000 1120 530 770 770 1030 1030 1300 1300 1670 1670 2050
1120 1250 320 580 580 860 860 1120 1120 1460 1460 1870 1120 1250 570 830 830 1120 1120 1420 1420 1830 1830 2250
1250 1400 350 640 640 950 950 1240 1240 1620 1620 2 060 1250 1400 620 910 910 1230 1230 1560 1560 2000 2000 2450
1400 1600 400 720 720 1060 1060 1380 1380 1800 1800 2300 1400 1600 680 1000 1000 1350 1350 1720 1720 2200 2200 2700
1600 1800 450 810 810 1180 1180 1550 1550 2 000 2000 2550 1600 1800 750 1110 1110 1500 1500 1920 1920 2400 2400 2950
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5. Lubrication

Lubrication is one of the most important fac-
tors determining bearing performance. The suit-
ability of the lubricant and lubrication method
have a dominant influence on bearing life.

Functions of lubrication :

® To lubricate each part of the bearing, and
to reduce friction and wear

® To carry away heat generated inside bear-
ing due to friction and other causes

® To cover rolling contact surface with the
proper oil film in order to prolong bearing
fatigue life

® To prevent corrosion and contamination by
dirt

Bearing lubrication is classified broadly into
two categories: grease lubrication and oil lubri-
cation. Table 5-1 makes a general comparison
between the two.

Table 5-1 Comparison between grease
and oil lubrication

Item Grease Oil

- Sealing Easy Slightly complicated and
device special care required for
maintenance

- Lubricating Good Excellent
ability
- Rotation Low/medium | Applicable at high
speed speed speed as well
- Replacement | Slightly Easy
of lubricant troublesome
- Life of Relatively Long
lubricant short
- Cooling effect | No cooling Good (circulation is
effect necessary)
- Filtration of Difficult Easy
dirt

5-1 Grease lubrication

Grease lubrication is widely applied since
there is no need for replenishment over a long
period once grease is filled, and a relatively
simple structure can suffice for the lubricant
sealing device.

There are two methods of grease lubrication.
One is the closed lubrication method, in which
grease is filled in advance into shielded/sealed
bearing; the other is the feeding method, in
which the bearing and housing are filled with
grease in proper quantities at first, and refilled
at a regular interval via replenishment or
replacement.
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Devices with numerous grease inlets some-
times employ the centralized lubricating
method, in which the inlets are connected via
piping and supplied with grease collectively.

1) Amount of grease

In general, grease should fill approximately
one-third to one-half the inside space, though
this varies according to structure and inside
space of housing.

It must be borne in mind that excessive
grease will generate heat when churned, and
will consequently alter, deteriorate, or soften.

When the bearing is operated at low speed,
however, the inside space is sometimes filled
with grease to two-thirds to full, in order to pre-
clude infiltration of contaminants.

2) Replenishment/replacement of grease

The method of replenishing/replacing grease
depends largely on the lubrication method.
Whichever method may be utilized, care should
be taken to use clean grease and to keep dirt or
other foreign matter out of the housing.

In addition, it is desirable to refill with grease
of the same brand as that filled at the start.

When grease is refilled, new grease must be
injected inside bearing.

Fig. 5-1 gives one example of a feeding
method.

Grease sector

(Inside of housing A)

Fig. 5-1 Example of grease feeding method
(using grease sector)

In the example, the inside of the housing is
divided by grease sectors. Grease fills one sec-
tor, then flows into the bearing.

On the other hand, grease flowing back from
the inside is forced out of the bearing by the
centrifugal force of the grease valve.

Koyo

When the grease valve is not used, it is nec-
essary to enlarge the housing space on the dis-
charge side to store old grease.

The housing is uncovered and the stored old
grease is removed at regular intervals.

3) Grease feeding interval

In normal operation, grease life should be
regarded roughly as shown in Fig. 5-2, and
replenishment/replacement should be carried out

accordingly.
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[Notes] 1) [A]: radial ball bearing 2) Temperature correction

[B] : cylindrical roller bearing, When the bearing operating temperature exceeds 70 °C, #',
needle roller bearing obtained by multiplying # by correction coefficient a , found
on the scale below, should be applied as the feeding interval.

[C] : tapered roller bearing,

. : "= X
spherical roller bearing, =t

thrust ball bearin:
g Temperature correction coefficient a

1 08 0605 04 03 0.2 0.16 0.120.1 0.08 0.06
| L1 ] I Y I S A S A | | |

I I I I I I I I I I I 1
70 80 90 100 110 120 130

Bearing operating temperature T °C

Fig. 5-2 Grease feeding interval
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5-2  Oil lubrication e This method employs a circulation-type oil supply sys-
) o ) @) tem. Supplied oil lubricates inside of the bearing, is
Oil lubrication is usable even at high speed ) cooled and sent back to the tank through an oil escape
rotation and somewhat high temperature, and is Forced oil pipe.
effective in reducing bearing vibration and circulation The oil, after filtering and cooling, is pumped back.
noise. ® Widely used at high speeds and high temperature con- ‘ -
Thus oil lubrication is used in many cases ditions. : ‘ ‘
where grease lubrication does not work. e |t is better to use an oil escape pipe approximately \ \
Table 5-2 shows major types and methods of twice as thick as the oil supply pipe in order to prevent WQM : i
oil lubrication. too much lubricant from gathering in housing.
® Required amount of oil : see Remark 1 (on page 60).
Table 5-2 Type and method of oil lubrication ® This method uses a nozzle to jet oil at a constant pres-
) sure (0.1 to 0.5 MPa), and is highly effective in cooling.
e Simplest method of bearing immersion in oil for oper- - e Suitable for high speed and heavy load.
ation. Oil jet ® Generally, the nozzle (diameter 0.5 to 2 mm) is located
&) ® Suitable for low/medium speed. lubrication 5 to 10 mm from the side of a bearing.
Oil bath ® Oil level gauge should be furnished to adjustthe  ~ AT L When a large amount of heat is generated, 2 to 4 noz-
amount of oil. Zles should be used.
(In the case of horizontal shaft) ® Since a large amount of oil is supplied in the jet lubri-
About 50 % of the lowest rolling element should be cation method, old should be discharged with an oil
immersed. pump to prevent excessive residual oil.
(In the case of vertical shaft) ® Required amount of oil : see Remark 1 (on page 60).
About 70 to 80 % of the bearing should be )
immersed. a magnetic
® |t is better to use a magnetic plug to prevent wear iron plug
particles from dispersing in oil.
® %L'ﬁg&gﬁg?ﬂ;}gg&gwgﬁ ?ne,;;cgy ?hn:;'gﬁolgs(')??o?;t_ ® This method employs an oil mist gen- ® This method provides and sustains the
(2) ing parts. This method has a cooling effect. ©6) erator to produce dry mist (air contain- smallest amount of oil film necessary for
Oil drip o Applicable at relatively high speed and up to medium L ing oil in the form of mist). The dry lubrication, and has the advantages of
load Oil mist mist is continuously sent to the oil sup- preventing oil contamination, simplifying
eln géneral, 5 to 6 drops of oil are utilized per minute. lubrication plier, v_vhere_ the mist is turned into a _bearin_g ma_intenance_, pro_longing bea_lr-
(It is difficult to adjust the dripping in 1 mL/h or smaller (spray wet mist (sticky oil ‘drops) by a nozzle ing fatigue life, reducing oil consumption
amounts.) lubricati set up on the housing or bearing, and etc.
@ |t is necessary to prevent too much oil from being ubrication) ° llqs the_n sdprayed c:ntfo b-ef.””g' R K
accumulated at the bottom of housing. equired amount of mist : see Remar
2 (on page 61).
(Example of grinding machine) (Example of rolling mill)
® This type of lubrication method makes use of a gear or
simple flinger attached to shaft in order to splash oil. ) ———4z Supply of oil
@ This method can supply oil for bearings located away Supply of oil . ‘ — Supoly of o
Oil splash from the oil tank. upply ot ol
® Usable up to relatively high speed. L] ] 1 L
e Itis necessary to keep oil level within a certain range. 5 ;ﬁgm{g ‘
e |t is better to use a magnetic plug to prevent wear iron _ L . . .
particles from dispersing in oil. i %m@[zr _J_
It is also advisable to set up a shield or baffle board to - \,7}
prevent contaminants from entering the bearing. 1 = Discharge
— Discharge of oil
of oil i
! = = Discharge
of oil
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5. Lubrication

® A proportioning pump sends forth a
small quantity of oil, which is mixed with supplied to the spindle, increasing the

e Compressed air and lubricating oil are

™ compressed air by a mixing valve. internal pressure and helping prevent
Qil / air The admixture is supplied continuously dirt, cutting-liquid, etc. from entering.
lubrication and stably to the bearing. As well, this method allows the lubricat-
® This method enables quantitative control ing oil to flow through a feeding pipe,

Qil / air inlet Qil / air inlet
[} Oil / air can be (5 points)

Oil / air inlet Supplied here.

L]

of oil in extremely small amounts,
always supplying new lubricating oil.

It is thus suitable for machine tools and
other applications requiring high speed.

(Example of spindle unit incorporating oil / air lubrication system)

oil 0/ air outlet Qil / air outlet (2 points)

minimizing atmospheric pollution.

Qil / air distributor

| S

(Example of rolling mill roll neck bearing)

Required oil supply in forced oil circulation ; oil jet lubrication methods

_1.88x10* ¢ d.n-P

G 60 c-r-Ar

where :
required oil supply

nominal bore diameter

G
/,(
d
n : rotational speed
P
c

: specific heat of oil

r: density of oil
At temperature rise of oil

L/min
friction coefficient (see table at right)

dynamic equivalent load of bearing
1.88-2.09kJ/kg-K Tapered roller bearing
g/cm3 Spherical roller bearing 0.002 0-0.002 5

Values of friction coefficient

Bearing type Y23

mm Deep groove ball bearing 0.0010-0.0015
in”! Angular contact ball bearing | 0.001 2 - 0.002 0

N Cylindrical roller bearing 0.000 8 - 0.0012
0.0017-0.0025

K

The values obtained by the above equation
show quantities of oil required to carry away all
the generated heat, with heat release not taken
into consideration.

In reality, the oil supplied is generally half to
two-thirds of the calculated value.

Heat release varies widely according to the
application and operating conditions.
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To determine the optimum oil supply, it is
advised to start operating with two-thirds of the
calculated value, and then reduce the oil gradu-
ally while measuring the operating temperature
of bearing, as well as the supplied and dis-
charged oil.

Notes on oil mist lubrication

1) Required amount of mist
(mist pressure : 5 kPa)

(In the case of a bearing) Q= 0.11dR
In the case of two oil> _
<seals combined Q=0.0284,
where :

@ : required amount of mist L/min
d : nominal bore diameter mm
R : number of rolling element rows
d; : inside diameter of oil seal mm

In the case of high speed (dmn = 400 x 10°),
it is necessary to increase the amount of oil and
heighten the mist pressure.

2) Piping diameter and design of lubrication
hole/groove

When the flow rate of mist in piping exceeds
5 m/s, oil mist suddenly condenses into an oil
liquid.

Consequently, the piping diameter and
dimensions of the lubrication hole/groove in the
housing should be designed to keep the flow
rate of mist, obtained by the following equation,
from exceeding 5 m/s.

0.167Q
V= —a =5
where :
V : flow rate of mist m/s
Q@ : amount of mist L/min
A : sectional area of piping or
lubrication groove cm?

Koyo

3) Mist oil

Oil used in oil mist lubrication should meet the
following requirements.

® ability to turn into mist

® has high extreme pressure resistance

® good heat/oxidation stability

o rust-resistant

e unlikely to generate sludge

® superior demulsifier

Oil mist lubrication has a number of advan-
tages for high speed rotation bearings. Its
performance, however, is largely affected by
surrounding structures and bearing operating
conditions.

If contemplating the use of this method,
please contact with JTEKT for advice based
on JTEKT long experience with oil mist lubri-
cation.

Required oil supply

in oil / air lubrication
(Rolling mill roll neck bearing)

Horizontal roll Q :0.0?«%SdR
Vertical roll Q :0'1:%(”12
where :
Q : Required oil supply cm/h
d : Nominal bore diameter mm
R : Number of rolling element rows
A : Coefficient (low speed : 10,

high speed : 5)
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5. Lubrication

5-3 Lubricant

5-3-1 Grease

Grease is made by mixing and dispersing a
solid of high oil-affinity (called a thickener) with
lubricant oil (as a base), and transforming it into
a semi-solid state.

As well, a variety of additives can be added to
improve specific performance.

(1) Base oil

Mineral oil is usually used as the base oil for
grease. When low temperature fluidity, high
temperature stability, or other special perfor-
mance is required, diester oil, silicon oil, polyg-
lycolic oil, fluorinated oil, or other synthetic oil is
often used.

Generally, grease with a low viscosity base
oil is suitable for applications at low temperature
or high rotation speed; grease with high viscos-
ity base oils are suitable for applications at high
temperature or under heavy load.

(2) Thickener

Most greases use a metallic soap base such
as lithium, sodium, or calcium as thickeners.
For some applications, however, non-soap
base thickeners (inorganic substances such as
bentone, silica gel, and organic substances
such as urea compounds, fluorine compounds)
are also used.

In general, the mechanical stability, bearing
operating temperature range, water resistance,
and other characteristics of grease are deter-
mined by the thickener.

(Lithium soap base grease)

Superior in heat resistance, water resistance

and mechanical stability.
(Calcium soap base grease)

Superior in water resistance; inferior in heat

resistance.

(Sodium soap base grease)

Superior in heat resistance; inferior in water

resistance.

(3) Additives

Various additives are selectively used to
serve the respective purposes of grease
applications.
® Extreme pressure agents

When bearings must tolerate heavy or impact

loads.
® Oxidation inhibitors

When grease is not refilled for a long period.

Structure stabilizers, rust preventives, and cor-

rosion inhibitors are also used.

(4) Consistency

Consistency, which indicates grease hard-
ness, is expressed as a figure obtained, in
accordance with ASTM (JIS), by multiplication
by 10 the depth (in mm) to which the cone-
shaped metallic plunger penetrates into the
grease at 25 °C by deadweight in 5 seconds.
The softer the grease, the higher the figure.
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Table 5-4 Grease consistency

ASTM (JIS)
NLGI | penetration index Service conditions/
scale |(25 °C, 60 mixing applications
operations
0 355 - 385 For centralized lubricating
For centralized lubricating,
1 310-340 at low temperature
2 265 - 295 For general use
For general use, at high
3 220 -250 temperature
4 175 - 205 For special applications

(5) Mixing of different greases

Since mixing of different greases changes
their properties, greases of different brands
should not be mixed.

If mixing cannot be avoided, greases contain-
ing the same thickener should be used. Even if
the mixed greases contain the same thickener,

(Non-soap base grease)

Superior in heat resistance.

Table 5-3 Characteristics of respective greases

Table 5-4 shows the relationships between
the NLGI scales and ASTM (JIS) penetration
indexes, service conditions of grease.

(NLGI : National Lubricating Grease Institute)

however, mixing may still produce adverse
effects, due to difference in additives or other

factors.

Thus it is necessary to check the effects of a
mixture in advance, through testing or other

methods.

. Calcium grease Sodium grease
Lithium grease (cup grease) (fiber grease) Complex base grease Non-soap base grease
Thickener Lithium soap Calcium soap Sodium soap Lithium complex soap | Calcium complex soap Bentone Urea compounds | Fluorine compounds | Thickener
Base oil Mineral oil S(é'ggtztri%ﬁ)" S(g”gg:i%"o)il Mineral oil Mineral oil Mineral oil Mineral oil Mineral oil sy'\nlltiﬂgtri?:lgil Synthetic oil Base oil
Dropping h B ] ] Dropping
point (°C) 1700 190 170 to 230 220 to 260 80 to 100 160 to 180 250 or higher 200 to 280 240 or higher 250 or higher point (°C)
Operating Operating
temperature -30to+120 -50to+130 -50to+ 180 -10t0o+70 Oto+110 —-30to+ 150 -10to+ 130 -10to + 150 -30to+ 150 - 40 to + 250 temperature
range  (°C) range  (°C)
fa%‘ggm speed | pregium to high High Lowto medium |  Low to medium Low to high Low to high Lowto medium | Medium to high Low to high Low to medium rﬂa?]tggm speed
pechiapical Excellent Good to excellent Good Fair to good Good to excellent Good to excellent Good Good Good to excellent Good Mccnanical
stability stability
Water Water
RS Good Good Good Good Bad Good to excellent Good Good Good to excellent Good e
Pressure ; " ! Pressure
e Good Fair Bad to fair Fair Good to excellent Good Good Good to excellent Good to excellent Good SRS
Remarks Most widely usable | Superior low tem- | Superior high and | Suitable for applica- | Liable to emulsify in Superior mechani- | Superior pressure | Suitable for Superior water Superior chemical | Remarks
for various rolling perature and fric- low temperature tions at low rotation | the presence of cal stability and heat | resistance when applications at high | resistance, resistance and
bearings. tion characteristics. | characteristics. speed and under water. resistance. extreme pressure temperature and oxidation stability, solvent resistance.

Suitable for bear- light load. Used at relatively Used at relatively agent is added. under relatively and heat stability. Usable at up to

ings for measuring Not applicable at high temperature. high temperature. | Used in bearings for | heavy load. Suitable for 250 °C.

instruments and high temperature. rolling mills. applications at high

extra-small ball temperature and

bearings for small high speed.

electric motors.
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These synthetic oils contain various additives
(oxidation inhibitors, rust preventives, antifoam-
ing agents, etc.) to improve specific properties.
Table 5-5 shows the characteristics of lubricat-
ing oils.

Mineral lubricating oils are classified by appli-
cations in JIS and MIL.

5-3-2 Lubricating oil

For lubrication, bearings usually employ
highly refined mineral oils, which have superior
oxidation stability, rust-preventive effect, and
high film strength.

With bearing diversification, however, various
synthetic oils have been put into use.

Table 5-5 Characteristics of lubricating oils

Table 5-7 Proper kinematic viscosities by bearing operating conditions

T P Highly Major synthetic oils
ype o " - "

L . refined . . . . | Polyglycolic | Polyphenyl | Fluorinated

lubricating oil . .

9 mineral oil plesegell SllEmmel] oil ether oil oil

g‘:]egrea“”g te’“perat“([,ec) 40104220 | ~ 55104150 | ~70t0+350 | —30t04150 | Oto +330 | —20to +300
Lubricity Excellent Excellent Fair Good Good Excellent
Oxidation stability Good Good Fair Fair Excellent Excellent
Radioactivity Bad Bad Bad to fair Bad Excellent -
resistance

Table 5-6 Proper kinematic viscosity

[Selection of lubricating oil]
by bearing type

The most important criterion in selecting a lubri-

cating oil is whether the oil provides proper viscos-
ity at the bearing operating temperature.

Proper kinematic viscosity

R e at operating temperature

Standard values of proper kinematic viscosity ]
can be obtained through selection by bearing type Ball bearing ) 13 mm2s or higher
according to Table 5-6 first, then through selection Cylindrical roller bearing 9

by bearing operating conditions according to
Table 5-7. Tapered roller bearing )
Spherical roller bearing 20 mm?s or higher

When lubricating oil viscosity is too low, the oil
film will be insufficient. On the other hand, when
the viscosity is too high, heat will be generated

Spherical thrust roller
bgaring 32 mm?s or higher

due to viscous resistance.

In general, the heavier the load and the higher
the operating temperature, the higher the lubricat-
ing oil viscosity should be ; whereas, the higher
the rotation speed, the lower the viscosity should
be.

Fig. 5-3 illustrates the relationship between
lubricating oil viscosity and temperature.
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Operating don value Proper kinematic viscosity (expressed in the ISO viscosity grade or the SAE No.)
n
temperature " Light/normal load Heavy/impact load
30-~0°C | Al otation speeds | SO VG 15, 22, 46 Ref”g.era“.”gJ -
machine oil
Bearing oil ISO VG 68 Bearing oil
300000 orlower | 1SO VG 46 Turbine oil J SAE 30 Turbine oil ]
0-~60°C ing oi ing oi
300 00010 600 000 | ISO VG 32 {Bea’.'”g ol } ISO VG 68 {Bear.'”g ol ]
Turbine oil Turbine ol
600 000 or higher | ISO VG 7, 10, 22 (Bearing oil) -
) . ISO VG 68, 100 . )
300 000 or lower | ISO VG 68 (Bearing oil) SAE 30 (Bearing oil)
Bearing oil Bearing oil
60~100°C 300 000 to 600 000 | ISO VG 32, 46 Turbine oil J ISO VG 68 {Turbine oil ]
Bearing oil
600 000 or higher | ISO VG 22, 32, 46 Turbine oil -
Machine oil
ISO VG 68, 100 ) ) Bearing oil
300 000 or lower SAE 30, 40 (Bearing oil) | 1SO VG 100 ~ 460 Gear ol ]
100-130° ISO VG 68 Bearing oil ISO VG 68, 100
earing oi \ . .
300 000 to 600 000 SAE 30 {Turbine oil } SAE 30, 40 (Bearing oil)
[Remarks] 1. dmn = D; d X Peeeeens {D : nominal outside diameter (mm), d : nominal bore diameter (mm),

n : rotational speed (min™')}
2. Refer to refrigerating machine oil (JIS K 2211), turbine oil (JIS K 2213), gear oil (JIS K 2219),
machine oil (JIS K 2238) and bearing oil (JIS K 2239).
3. Please contact with JTEKT if the bearing operating temperature is under —30 °C or over 150 °C .

ISO viscosity grade
2 eSS A: VG10 G:VG100
50 000 PN B: VG15 H:VG 150
20 00 NS NN : :
5000 AN R C: VG22 | : VG220
S NN D: VG32 J:VG320
AR N AN NN . .
N AN NN AN E: VG46 K: VG 460
NN F: VG68 L:VG680
500 SN \\\ SN
N\ AN SN\ SO (N
& 200 A VA ANANI :\\ :\\
E 100 DN \\\\\ \\‘\\\‘
= 50 \\\\\ NI\ \\\ %\
G 10 N \‘ N\ \\ NN N ‘\\
8 30 AR N N AN
2 AN N ORDPRELFLELHE TN
AR R R
10 \\\\\\\\‘\§§
N\ N AEAN \\\
NN\ NN N
NN N NN
5 < \\\\:\\\ ~N
4 \‘ Q\\\\\‘ =
3 \\ N \\\
—40 20 0 20 40 60 80 100 120 140

Temperature °C

Fig. 5-3 Relationship between lubricating oil viscosity and temperature (viscosity index : 100)
65



6. Bearing materials

Bearing materials include steel for bearing
rings and rolling elements, as well as steel
sheet, steel, copper alloy and synthetic resins
for cages.

These bearing materials should possess the
following characteristics :

1) High elasticity, durable under

high partial contact stress. Bearing
2) High strength against rolling rngs
contact fatigue due to large )
repetitive contact load. Rolling
3) Strong hardness elements
4) High abrasion resistance Bearing
5) High toughness against rings
impact load Rolling <
6) Excellent dimensional stability ] cages

6-1 Bearing rings and rolling
elements materials

1) High carbon chromium bearing steel

High carbon chromium bearing steel speci-
fied in JIS is used as a general material in bear-
ing rings (inner rings, outer rings) and rolling
elements (balls, rollers).

Their chemical composition classified by steel
type is given in Table 6-1.

Among these steel types, SUJ 2 is generally
used. SUJ 3, which contains additional Mn and
Si, possesses high hardenability and is com-
monly used for thick section bearings.

SUJ 5 has increased hardenability, because it
was developed by adding Mo to SUJ 3.

For small and medium size bearings, SUJ 2
and SUJ 3 are used, and for large size and
extra-large size bearings with thick sections,
SUJ 5 is widely used.

Generally, these materials are processed into
the specified shape and then undergo harden-
ing and annealing treatment until they attain a
hardness of 57 to 64 HRC.

2) Case carburizing bearing steel
(case hardened steel)

When a bearing receives heavy impact loads,
the surface of the bearing should be hard and
the inside soft.

Such materials should possess a proper
amount of carbon, dense structure, and carbur-
izing case depth on their surface, while having
proper hardness and fine structure internally.

For this purpose, chromium steel and
nickel-chromium-molybdenum steel are used as
materials.

Typical steel materials are shown in Table
6-2.

These materials also undergo vacuum
degassing in order to reduce non-metallic inclu-
sions and oxygen content which leads to higher
reliability.

3) Others

For special applications, the following materi-
als are used, according to operational condi-
tions.

(When very high reliability is required)
- high refining steel --- developed by JTEKT
- vacuum arc remelted steel
- electro slag remelted steel

(When heat resistance is required)
- high speed steel for high temperature
bearings - refer to Table 6-3

(When high corrosion resistance is required)
- stainless steel - refer to Table 6-4

(When high heat, corrosion, and chemical
resistance are required)
- ceramics

Table 6-2 Chemical composition of case carburizing bearing steel

Koyo

Table 6-1 Chemical composition of high carbon chromium bearing steel

Chemical composition (%)
Standard Code
C Si Mn P S Cr Mo
Not more Not more
SuJ2 0.15~035 | 4121 0.50 1.30~1.60 | 4han 0.08
Not more Not more
JISG4805 | gyyg | 0-95~110 1440 070 | 0.90~1.15 | than 0.025 | than 0.025 | 0.90 ~1.20 | Notmore
than 0.08
SUJ 5 0.40~0.70 | 0.90~1.15 0.90~1.20 | 0.10~0.25
Not more Not more Not more
SAE J 404 52100 | 0.98~1.10 | 0.15~0.35 | 0.25~0.45 than 0.025 | than 0.025 1.30 ~ 1.60 than 0.06

[Remark] As for bearings which are induction hardened, carbon steel with a high carbon content of 0.55 to 0.65 %

is used in addition to those listed in this table.
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hemical iti 9
Standard Code . Chemical composition (%) -
C Si Mn P S Ni Cr Mo
0.13~ 0.60 ~ 0.90 ~
SCrats | “oig 085 - 1.20 -
0.18 ~ 0.60 ~ 0.90 ~
SCra20 | “o23 085 - 1.20 -
o | L Bk
JIS G 4053 ) 0.15~ ) Not more | Not more ) '
047 0.35 0.60 than 0.030 | than 0.030 0.40 0.40 015
SNCM 220 . oo P o ooy
0.23 0.90 0.70 0.65 0.30
017 ~ 0.40 ~ 1.60 ~ 0.40 ~ 0.15~
SNCM 420 | " o3 0.70 2.0 0.65 030
0.12~ 0.30 ~ 4.00 ~ 0.70 ~ 0.15~
SNCM815 | "4 18 0.60 450 1.00 030
017 ~ 0.70 ~ 0.70 ~
5120 - -
022 0.15~ 090 Not more | Not more 090
e 018~ 0.35 070~ | than0.035 | than0.040 [~ 040~ 0.5~
0.23 0.90 0.70 0.60 0.25
4320 017 ~ 0.15~ 0.45~ Not more | Not more 1.65 ~ 0.40 ~ 0.20 ~
0.22 0.30 0.65 than 0.025 | than 0.025 2.00 0.60 0.30
Table 6-3 Chemical composition of high speed steel for high temperature bearings
Chemical composition (%)
Standard | Code
C Si Mn P S Cr Mo \' Ni Cu Co w
Not Not Not Not Not Not Not Not
AISI M 50 0.77~ | more | more | more | more | 3.75~|4.00~ | 0.90~ | more | more | more | more
0.85| than than than than 4.25 4.50 1.10 | than than than than
0.25 0.35 0.015 | 0.015 0.10 0.10 0.25 0.25
Table 6-4 Chemical composition of stainless steel
Chemical composition (%)
Standard Code
C Si Mn P S Cr Mo
0.95 ~ Not more Not more | Not more Not more 16.00 ~ Not more
JISG 4303 |SUS440C|  "%50 | fhan1.00 | than1.00 |than 0.040 | than 0.030 18.00 | than 0.75
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6. Bearing materials Koyo

6-2 Materials used for cages Typical materials used for metallic cages are
shown in Tables 6-5 and 6-6.

Since the characteristics of materials used for In addition, phenolic resin machined cages
cages greatly influence the performance and and other synthetic resin molded cages are
reliability of rolling bearings, the choice of mate- often used.
rials is of great importance. Materials typically used for molded cages are

It is necessary to select cage materials in polyacetal, polyamide (Nylon 6.6, Nylon 4.6),
accordance with required shape, ease of lubri- and polymer containing fluorine, which are
cation, strength, and abrasion resistance. strengthened with glass and carbon fibers.

Table 6-5 Chemical compositions of
pressed cage steel sheet (A) and machined cage carbon steel (B)

Chemical composition (%)

Standard | Code

Cc Si Mn P S Ni Cr
Not more Not more |Not more |Not more

JISG3141| SPCC than 0.12 B than 0.50 |than 0.040 |than 0.045 B B
Not more Not more |Not more |Not more

@ JISG3131| SPHC | 420 0.15 - than 0.60 |than 0.050 | than 0.050 - -
Not more Not more | Not more

than 0.04 | 925~ 06041211 0.030 | than 0.030 - -

Not more | Not more | Not more |Not more |Not more
than 0.08 | than 1.00 | than 2.00 |than 0.045 |than 0.030 |8-00~ 10-50/18.00~20.00

BAS 361 | SPB2 |0.13~0.20

JIS G 4305 | SUS 304

Not more | Not more
(B)|JISG4051| S25C |0.22~0.28|0.15 ~0.35|0.30 ~ 0.60 than 0.030 | than 0.035 - -

Table 6-6 Chemical composition of high-tensile brass casting of machined cages (%)
Standard| Code Cu Zn Mn Fe Al Sn Ni Impurity -
Pb Si
CAC 301 Notmore | Notmore | Notmore | Notmore
JISH 5120 (HBSC") 55 ~ 60 33~42 | 01~15 | 05~15 | 05~15 than1.0 | than10 | than04 | than1.0

* : Material with HBsC is used.
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7. Examples of failures

Table 7-1 (1) Bearing failures, causes and countermeasures

Koyo

Failures

Characteristics

Damages

Causes

Countermeasures

(1) Flaking

Flaking caused by excessive
axial load

Inner ring of four-row tapered roller bearing

Flaking on bearing
raceway surface
generated on only
rows receiving axial
load

1) Crossed work rolls causing excessive axial load

- Roll neck diameter is smaller than the standard
one.

- Chock side liner is worn.

- Inaccuracy of mill stand.

- Rigidity of the chock is poor.

- Corrosion on liner or clearance generated
between the liner and the chock.

- Failure of the keeper plate.

1) Keep the correct locations of the chock and work roll.

Outer ring raceway of four-row tapered roller bearing

Flaking generated
and developed from
raceway end face

1) Looseness of chock cover/excessive axial clearance
As the axial clearance is increased, the loading
range becomes narrower, partial load acts, and
edge load is generated on the outer ring raceway.

2) Excessive axial clearance is generated because of

the mixed use of other bearing spacer or outer ring.

1) Adjust shims, select thickness of shims,
measure a gap, and tighten bolts correctly.

2) Use parts of the same number.

Flaking caused by improper mounting
Loading position (1)  Loading position (2)

1st row
2nd row
3rd row
4th row

(1) /

() (4)

(©)

Flaking on raceway
surface with slanted
contact

1) It occurs when the chock is fixed inappropriately and
slantingly.
- Failure of keeper plate
Removal, looseness, damage, deformation,
bend, unequal tightening, unequal wear,
improper parallelism
- Damaged, deformed, or bent chock flange

1) Find the cause of damage by periodic inspection of
the chock and stand.

Flaking at corroded start point

Outer ring raceway of four-row tapered roller bearing

Flaking on raceway
surface started from
corroded (rusted)
portion

1) After the bearing was used, it has been left for a
long period with moisture mixed in grease.

2) Improper rust preventive treatment after the bearing
was washed.

3) Worn or damaged seal lips

4) Corrosion on the raceway is generated due to the
clearance between the roll neck and the sleeve, and
flaking occurs with rust.

1) Improve seal maintenance and sealing method.
Periodically check for wear or damage on the seal lips.

2) Fit the “O” ring between the roll neck and the sleeve.

3) Immediately after the bearing is removed from the
chock, change grease.

4) After washing the bearing, remove kerosene and
water completely.
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7. Examples of failures

Table 7-1 (2) Bearing failures, causes and countermeasures

Koyo

Failures

Characteristics

Damages

Causes

Countermeasures

(1) Flaking

Flaking on nicks (scratch) start
point

Rolling contact surface of four-row cylindrical roller bearing

Flaking on rolling
contact surface with
nicks start point

1) Inappropriate handling
- Mounting / dismounting bearing to / from chock
- Replacing roll

1) Proper handling jig (use of a copper hammer)

2) Prevention of impact load when replacing roll
(use of soft material)

3) Improvement in mounting method

4) Change in raceway chamfering

Inner ring raceway of Inner ring raceway of
double-row cylindrical roller bearing double-row cylindrical roller bearing

Flaking on raceway
surface

1) Low viscosity lubrication (improper lubrication)
2) Ingress of dusts and foreign matters

1) Improvement in viscosity of oil and oil type

2) Improvement in seal maintenance and sealing method
Periodic check of wear or damage of seal lip

3) Check of oil filter

(2) Cracking

Chipping

Minute crack on inner
ring side face

1) Fix the inner ring and the roll with a fillet ring
(thrust collar).

2) Clearance between the fillet ring (thrust collar) and
the inner ring is excessively small.

3) Area of the side face of nut/slinger contacting the
inner ring side face is too small, the side face is
worn due to inner ring creep, causing heat.

1) Keep the clearance between the inner ring and
the fillet ring (thrust collar) (from 0.5 mm to 1.5 mm).
2) Keep the area of the side of fillet ring (thrust collar)
(to reduce pressure on the side face).
3) Apply and supply grease of adequate amount.

Rolling contact surface of four-row cylindrical roller bearing

Cracking on rolling
elements

1) Application of load greater than bearing load rating
(Load resistance of roller by use of pin type cage)
2) Secondary factor in case of damaged pin of cage
(For a reversible mill, pins are broken due to fatigue
caused by rapid acceleration and deceleration)
3) Other factors
- Ingress of water due to faulty sealing
- Increase of axial clearance of bearing,
causing application of partial and excessive load

1) Optimal design of bearing considering load and
operating conditions
(Examination of optimal cage type)

2) Reviewing sealing method and design of strength of
cover
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7. Examples of failures

Koyo

Table 7-1 (3) Bearing failures, causes and countermeasures

Countermeasures

Failures

Characteristics

Damages

Causes

(2) Cracking
Chipping

Outer ring outside surface of Outer ring side face of
double-row cylindrical roller bearing double-row cylindrical roller bearing

Crack on outer ring

1) Impact load acting due to accidents of rolling mill

(for example, plate being caught in, ingress of dusts)
2) Rolling load acting unevenly due to uneven overall
thickness of bearing in the shaft, causing excessive
load to a thick section bearing

(for multi-roll mill, BUR bearing)

1) Change to outer ring material or heat treated
material hard to be cracked.

2) Appropriate overall thickness control of bearings in
a shaft

Inner ring raceway of Inner ring raceway of
four-row cylindrical roller bearing  four-row cylindrical roller bearing

Grinding burn or crack
on inner ring raceway
surface

1) After fitting an inner ring into the roll neck, grinding
burn occurs during grinding with the inner ring and
the roll.

2) Crack occurs because rollers rolling on the raceway
surface of which strength (hardness) is decreased
due to grinding burn.

1) Reviewing grinding conditions
Grain size of grinding stone, grinding stone cutting
amount, cutting pressure, grinding fluid amount, etc.

Grinding burn or crack
on outer ring outside
surface

1) Grinding burn occurs when re-grinding the outer ring
of a multi-roll mill bearing.

2) Crack occurs because the outer ring of which
strength (hardness) is decreased by grinding burn
contacts with the intermediate roll.

Outer ring outside surface of double-row cylindrical roller bearing
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7. Examples of failures

Table 7-1 (4) Bearing failures, causes and countermeasures

Koyo

Failures

Characteristics

Damages Causes Countermeasures
(2) Cracking Axial crack occurs on 1) Excessive interference between inner ring and shaft | 1) Appropriate fit conditions of inner ring and shaft
Chipping bore surface of inner 2) Great fit stress due to excessive difference in

Inner ring of spherical roller bearing

ring and raceway
surface.

temperature of inner ring and that of shaft

2) Appropriate difference in temperature by checking
load, rotation, and temperature conditions.
(appropriate fit)

Inner ring bore surface of four-row tapered roller bearing

Circumferential crack
occurs on bore

surface and raceway
surface of inner ring.

1) Step wear occurs on the shaft (roll neck),
and the inner ring overrides the shaft,
causing great bore surface stress

1) Provide circumferential groove for the roll neck.
2) When using a bearing with different chamfers for a
roll, make the chamfers identical.

| #9 LS
18]

Outer ring raceway of
double-row tapered roller bearing

Fractured section of outer ring

Axial crack occurs on
outside surface and
raceway surface of
outer ring.

1) Excessive axial load
2) Axial clearance between the bearing and roll is great,
and excessive axial load is applied.

1) Check for axial load.
2) Check the wear condition of counterpart components.
3) Reviewing thickness of the outer ring

Inner ring raceway of
spherical thrust roller bearing

Assembly of tapered roller bearing

Crack occurs on
inner ring back face
rib.

1) Excessive axial load
2) Low holding shoulder diameter on the inner ring
back face rib

1) Reviewing operating conditions
2) Reviewing dimensions of counterpart collar
(Dimensions allowing backup of inner ring back face rib)
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7. Examples of failures

Table 7-1 (5) Bearing failures, causes and countermeasures

Koyo

Failures Characteristics Damages Causes Countermeasures
(3) Brinelling 1) Brinelling (Nicks) 1) Nicks occur on the raceway and rollers because of 1) Proper handling jig (use of a copper hammer)
Nicks on raceway and improper handling.

rolling contact
surfaces (scratch)

2) Brinelling on
raceway surface at
the same interval
as rolling element
spacing

- Mounting / dismounting bearing to / from chock
- Replacing roll

2) Great bending load is applied to the roll neck.
(Especially, when faulty rolling occurs)

2) Application of grease to raceway surface of inner
and outer rings
(Apply oil if the bearing is the oil lubricated type)

3) Prevention of impact load when replacing roll
(Use of soft material)

4) Roll bending compared to bearing static load rating

5) Improvement in mounting method

6) Change in raceway chamfering

7) Check for excessive load on the slant chamfer of the
raceway surface

(4) Scratch
Scuffing

Roller end face of

Outer ring rib of
double-row cylindrical roller bearing double-row cylindrical roller bearing

Roller large end face of double-row tapered roller bearing

Scuffing on roller end
face and rib of the
raceway

1) Improper lubrication, ingress of foreign matters

2) Abnormal axial load caused by improper mounting
or control of bearing overall thickness

3) Excessive axial load

4) Excessive preload

1) Selection of appropriate oil type and supply of
adequate lubricant

2) Reviewing bearing mounting location

3) Reviewing bearing overall thickness control

4) Reviewing operating conditions

5) Checking preload
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7. Examples of failures

Table 7-1 (6) Bearing failures, causes and countermeasures

Koyo

Failures

Characteristics

Damages

Causes

Countermeasures

(5) Smearing

J € "ﬁ" -rm
Outer ring raceway surface of
four-row tapered roller bearing

Outer ring raceway surface of
spherical roller bearing

Outer ring raceway surface of
spherical roller bearing

Rolling element surface of
spherical roller bearing

Smearing on raceway
or rolling contact
surface

1) Improper lubrication
2) Slip of rolling elements (high speed, light load)
3) Ingress of foreign matters during maintenance

1) Selection of appropriate oil type and supply of
adequate lubricant

2) Setup of appropriate preload

3) Prevention of ingress of foreign matters

(6) Corrosion

Rust

Corrosion

Outer ring of

Outer ring of
four-row tapered roller bearing  four-row tapered roller bearing

Rust, corrosion on the
raceway surface at the
same interval as
rolling element
spacing

1) Worn or damaged seal lips
2) Ingress of water or corrosive materials into
clearance between roll neck and sleeve

1) Improve seal maintenance and sealing method.
Periodically check for wear or damage on the seal
lips.

2) Fitthe "O" ring between the roll neck and the sleeve.

Rust

=

Outer ring of four-row tapered roller bearing

Rust on partial or
entire surface of
bearing

1) After the bearing was used, it has been left for a
long period with moisture mixed in grease.

2) Improper rust preventive treatment after the bearing
was washed.

1) Immediately after the bearing is removed from the
chock, change grease.

2) After washing the bearing, remove kerosene and
water completely.
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7. Examples of failures

Table 7-1 (7) Bearing failures, causes and countermeasures

Koyo

Failures Characteristics Damages Causes Countermeasures

(7) Creeping Wear, discoloration, 1) Insufficient grease or oil between the inner ring bore | 1) Provide the spiral groove for bore surface of inner
and scuffing due to surface and the roll neck outside surface ring
slip of fit surface When creep occurs between the inner ring and 2) When mounting the bearing, apply grease with

the roll neck, because of loose fit of them. molybdenum disulfide or EP grease.
(Apply oil if the bearing is the oil lubricated type)
Inner ring bore surface of four-row tapered roller bearing
(8) Seizure Discoloration, 1) Improper lubrication 1) Reviewing sealing type and conditions

-

Rolling contact surface of Roller large end face of
double-row tapered roller bearing double-row tapered roller bearing

Inner ring of double-row tapered roller bearing

deformation,
and melting caused
by heat of bearing

(insufficient or degraded lubricant)
2) Ingress of water due to faulty sealing
3) Excessive axial load
4) Heat generated by creep of inner ring
5) Ingress of dusts or foreign matters
6) Excessively small bearing internal clearance

2) Reviewing lubricating method and lubricant,
and checking lubricated condition

3) Check for axial load

4) Reviewing bearing (type, size, etc.)

5) Reviewing clearance

6) Confirming operating conditions
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7. Examples of failures

Table 7-1 (8) Bearing failures, causes and countermeasures

Koyo

Failures Characteristics Damages Causes Countermeasures
(9) Failure in Grease including large 1) Operated at high temperature = 1) Find the cause of high temperature.
lubrication quantity of water Grease is carbonized.

mixed in

2) Ingress of water due to improper sealing or wear or
damage of seal lip
In this example, 20% or more of water is mixed
[in grease. ]

If the temperature cannot be lowered, review the
possibility of change to high temperature grease.

2) Checking wear or damage of seal lip
Find the cause of and countermeasure against the
improper sealing.

Inner ring assembly of Outer ring of

double-row tapered roller bearing double-row tapered roller bearing

Foreign matter
attachment and
corrosion occur
because of ingress of
a great deal of foreign
matters (scale and
water for rolling).

1) Ingress of water due to improper sealing or wear or
damage of seal lip

1) Checking wear or damage of seal lip
Find the cause of and countermeasure against the
improper sealing.

Seizure and adhesion
of raceway, roller, and
cage

1) Varied factors including improper lubrication,
improper operation, and ingress of foreign matters
occur, causing damages.

1) Checking improper operation
2) Checking lubricating conditions
3) Checking degradation of peripheral parts

Outer ring assembly of
four-row cylindrical roller bearing ~ four-row cylindrical roller bearing

Looseness and
breaking of pin

1) Abnormal load due to vibration occurs.
2) End of cage's service life because of use for a long
period

1) Checking abnormal vibration
2) Replace if it has been used for a long period.
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Bearing specification tables



Deep groove ball bearings

e
e
e
e
o

Design 1 Design 2 Design 3 Design 4 Design 5

e Deep groove ball bearings can accommodate radial load and axial load in both directions.
» Suitable for operation at high speed, with low vibration.

Boundary dimensions The dimensions of standard series are as specified in JIS B 1512.

Tolerances As specified in JIS B 1514, class 0 or 6 (refer to Table 2-2 on page 18.)

Allowable misalignment 0.002 3 rad (8’) — 0.003 4 rad (12))

Radial internal clearance (refer to Table 4-2 on page 50)

Standard cages Pressed cage (design 1) or machined cage (design 2 to 5).
Equivalent radial load Dynamic equivalent 3 =
radial load foFa . 7: =e 7: >e
Pr=XF; + YF, Cor ¥ v ¥ v
Static equivalent 0.172 | 0.19 2.30
radial load 0.345 0.22 1.99
Por=0.6F; + 0.5F, 0.689 0.26 1.71
when the value of 1.03 0.28 1.55
Por < Fr, Por = Fr 1.38 0.30 1 0 0.56 1.45
2.07 0.34 1.31
3.45 0.38 1.15
517 0.42 1.04
6.89 0.44 1.00

Factor fy is shown in the bearing specification table.
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Single-row deep groove ball bearings Koyo

d 100 ~ 130 mm d 140 ~ (180) mm
_B _B
r PR . r . B Ta
r T r T : Fa ‘ (
¢$D +—-—t ?Ti T T ¢$0 F-§ T - ¢D, —- - } $d,
Design 1 Design 2 Design 3 Design 4 Design 5
Boundary dimensions |Basic load ratings | Fatigue |Factor Mounting dimensions | (rerer.) Boundary dimensions |Basic load ratings | Fatigue |Factor Mounting dimensions | (reer.)
(mm) (kN) load limit Bearing No. | D% (mm) Mass (mm) (kN) load limit Bearing No. | D% (mm) Mass
r (kN) : sign | ¢, D, ra r (kN) : sign | ¢, D, ra
d D B min. G Cor Cy o min. max. max. (ke) d D B min. G Cor Cy Jo min. max. max. (ke)
100 125 13 A 245  212| 1.05 [16.0 |6820 1] 105 120 1 0.309 140 175 18 1. 478 444| 185 |16.0 |6828 1| 1465 1685 1 1.00
140 20 14 562  419| 205 [16.2 |6920 2 | 1065 1335 1 0.960 190 24 15 89.1  748| 3.05 |165 |6928 2 | 148 182 15| 1.98
150 16 1 53.0  421| 1.95 |16.5 |16020 1] 105 145 1 0.910 210 22 1.4 822  711| 280 |165 |16028 1| 1465 2035 1 2.86
150 24 15 752  542| 270 |159 |6020 1] 108 142 15| 1.25 210 33 2 137 109 455 [159 | 6028 1| 149 201 2 3.55
180 34 2.1 | 153 931 | 515 |144 |6220 1] 111 169 2 3.14 250 42 3 208 150 865 |14.8 |6228 1] 153 237 25| 745
215 47 3 216 141 109 |13.2 |6320 1] 113 202 25| 7.00 300 62 4 316 246 156 |13.6 |6328 1| 156 284 3 19.4
105 145 20 1.1 58.1  448| 210 |16.4 |6921 2 | 1115 1385 1 1.00 150 190 20 1.1 59.7  549| 220 [16.1 |6830 1] 1565 1835 1 1.40
160 18 1 523  422| 190 |165 |16021 1] 110 155 1 1.20 210 28 2 17 943| 375 |16.2 |6930 2 | 159 201 2 3.05
160 26 2 904  658| 320 |158 |6021 1| 114 151 2 1.59 225 24 11| 114 99.3| 370 |16.6 |16030 2 | 1565 2185 1 358
190 36 21 166 105 570 |144 6221 1 116 179 2 3.70 225 35 21 157 126 510 |16.0 |6030 1 161 214 2 422
225 49 3 230 153 1.7 13.2 | 6321 1 118 212 2.5 8.05 230 35 21 156 116 475 |15.8 |306891A 2 161 219 2 5.50
270 45 3 220 168 9.05 |15.1 |6230 1 163 257 2.5 9.41
110 140 16 1 351 307| 140 |16.1 |6822 1] 115 135 1 0.606
150 20 1.1 599  478| 220 |164 |6922 2 | 1165 1435 1 1.04 320 65 4 343 284 166|139 16330 2| 166 304 8 262
17019 1 718  567) 255 1163 16022 T 15 165 1 146 160 200 20 11| 605 569 220 |161 |6832 1| 1665 1935 1 | 145
170 28 2 103 730| 355 |156 |6022 1] 119 161 2 1.96 220 28 2 120 101 3.85 |16.4 | 6932 2 | 169 211 2 3.20
200 38 2.1 | 180 17 6.20 |14.4 | 6222 1] 121 189 2 4.36 2295 33 2 124 108 395 |165 |SB322333A | 2 | 169 2205 2 42
240 50 3 | 257 180 | 133 13216322 T8 27 25| 9 240 25 15| 124 108 | 395 |165 |16032 2| 188 232 15| 425
120 150 16 1 362 330| 145 |160 |6824 1] 125 145 1 | 0655 ggg 23 5'1 ;Q 1:2 332 }gi gg:; ; };; 333 g ; 12'?
165 22 141 71.6 56.9 250 |16.4 6924 2 1265 1585 1 1.41 ’ ’ ’ ’
180 19 1 79.0 63.3 275 |16.4 |16024 1 125 175 1 1.80 340 68 4 347 286 16.4 13.9 | 6332 2 176 324 3 29.0
;’130 28 21 102 173'3 3.60 122 62;2 1 }2? ;71 ; 2'?7 170 215 22 14| 748 705| 260 |161 |6834 1| 1765 2085 1 1.90
268 5(5’ 2 228 125 12‘25 oy 2324 1 123 227 i 12'55 230 28 2 | 124 108 | 395 |165 |6934 2 | 179 21 2 | 335
: : : : 2495 38 2 169 137 515 |16.1 |SB342538 | 2 | 179 2405 2 6.00
130 165 18 1.1 461  412] 175 |16.1 | 6826 1] 1365 1585 1 0.939 260 28 15 | 142 127 445 |16.5 | 16034 2 | 178 252 15| 575
180 24 15 869 67.4| 3.00 |16.3 |6926 2 | 138 172 15| 1.86 260 42 2.1 | 201 161 6.20 |15.8 |6034 1] 181 249 2 6.80
200 22 1.1 89.1  748| 3.05 |11.2 |16026 1] 1365 1935 1 2.69 310 52 4 265 223 1.1 |153 | 6234 2 | 186 294 3 175
200 33 2 133 101 445 |15.8 |6026 1] 139 191 2 3.16 360 72 4 408 355 205 |13.6 |6334 2 | 186 344 3 38.6
230 40 3 209 146 9.15 |145 | 6226 1] 143 217 25| 582
280 58 4 287 214 141 13.6 | 6326 1 146 264 3 15.1 180 225 22 141 75.8 731 265 |[16.1 |6836 1 186.5 2185 1 2.00
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Single-row deep groove ball bearings Koyo

d (180) ~ (220) mm d (220) ~ (280) mm
B B
r . . r . B Ta
r T r T : Fa ‘ (
L ¢Jd -t T 0 4t ¢Jd Bt 4D, +—— } b
Design 1 Design 2 Design 3 Design 4 Design 5
Boundary dimensions |Basic load ratings | Fatigue |Factor Mounting dimensions | (rerer.) Boundary dimensions |Basic load ratings | Fatigue |Factor Mounting dimensions | (reer.)
(mm) (kN) load limit Bearing No. | D% (mm) Mass (mm) (kN) load limit Bearing No. | D% (mm) Mass
r (kN) , sign| 4, D, ra r (kN) , sign| 4, D, T
d D B min. G Cor Cy o min. max. max. (ke) d D B min. G Cor Cy Jo min. max. max. (ke)
180 250 33 2 | 153 129 | 470 |16.3 |6936 2 | 189 241 2 4.90 220 340 37 21| 205 217 | 665 |165 |16044 2| 231 329 2 | 132
2595 33 2 | 142 127 | 445 |16.5 | 306840 2 | 189 2505 2 6.10 340 56 3 | 204 271 | 120 |156 |6044 2| 233 327 25| 183
%5 33 2 | 175 147 | 530 |16.2 |SB3627 2| 189 2% 2 6.20 40 65 4 | 389 376 | 168 |151 |6244 2| 236 384 3 | 370
280 31 2 | 169 148 | 515 |16.4 |16036 2| 189 211 2 7.55 460 88 5 | 542 539 | 267 |138 |6344 o | 240 440 4 | 716
280 46 21| 227 194 | 715 |158 |6036 2| 191 260 2 | 103
320 52 4 | 284 241 | 120 |151 |6236 o | 196 304 3 | 183 230 3295 40 21| 229 213 | 675 |16.3 |306842A 2 | 241 3185 2 | 119
w0 75 4 | ws e | 221 |30 6336 I T 3395 45 3 | 279 267 | 111 |16 |SB4634 2 | 243 3265 25| 136
190 240 24 15| 914 881| 310 |16.1 |6838 1] 198 232 15| 260 240 ggg ;g 3 ] ;gg 12; gsg 12; Zgzg g 5‘5‘3 gg; 3 ggg
2595 33 2 | 141 127 | 435 |16.6 |SB382633 | 2 | 199 2505 2 5.10 2905 40 21| o217 205 | 630 |65 |smas3s > | 551 a1as 0.80
260 33 2 | 158 138 | 485 |164 |6938 2 | 199 251 2 5.20 : : : : ' :
360 37 21| 230 228 | 675 |165 |16048 o | 251 349 2 | 141
2695 33 2 | 174 148 | 525 |16.3 |306627A 2 | 199 2605 2 6.50 w0 = 3 | a5 206 | 123 |59 | 048 s | 3 a7 25| 107
200 31 2 | 173 158 | 520 |166 |16038 2 | 199 281 2 7.85 w0 72 4 | aa a3t | 182 |52 |e2as o | e we 3 | 510
200 46 21| 235 201 7.35 |15.8 |6038 2 | 201 279 2 | 108 : : :
340 55 4 | 319 281 | 137 |150 |6238 2 | 206 324 3 | 230 500 95 5 | 587 624 ) 282 1426348 2| %0 480 4 ] 933
400 78 5 | 443 415 | 213|141 6338 2| 210 380 4 | 515 250 340 42 21| 210 202 | 605 |165 | SB5034A 2| 261 329 2 | 108
200 250 24 15| o6 36| 320 l161 640 > | 208 22 15| 270 3495 46 21 | 246 238 | 7.5 |16.4 |SB5035 2| 261 3385 2 | 131
2795 38 21| 179 158 | 535 |164 |360278 2 | 211 2685 2 7.40 260 320 28 2 | 141 146 | 440 |160 |e8s52 2 | 269 a1 2 480
280 38 21 1% 168 | 580 |162 6940 2| 21 269 2 7.30 360 46 21| 266 263 | 102 |163 |6952 o | 271 349 2 | 144
2895 38 21| 206 176 | 610 |16.1 306841 2 | 211 2785 2 8.90 369.5 46 21 | 287 289 | 112 |16.2 | 306862 o | 2711 3585 2 | 16.0
310 34 2 | 200 180 | 595 |164 16040 2| 209 301 2 | 101 3795 5 3 | 316 321 | 126 |16.1 |SB5238 2 | 273 3665 25| 203
310 51 21 272 243 | 113 1156|6040 2| 211 299 2 | 140 40 44 3 | 205 310 | 115 |164 |16052 o | 273 387 25| 216
30 58 4 | 33 311 | 144 |152 |6240 2 | 216 344 3 | 282 40 65 4 | 364 377 | 150 |158 |6052 o | 276 384 3 | 203
40 80 5 | 513 506 | 255 |14.0 6340 2| 220 400 4 | 580 480 80 5 | 502 541 | 222 |151 |6252 2 | 280 460 4 | 682
210 2995 38 21| 213 189 | 635 |16.2 |SB4230 2 | 221 2885 2 8.80 270 3795 46 24 | 285 290 | 110 1163 |SB5438 o | 281 e85 2 | 158
220 270 24 15| 101 101 335 |16.0 |6844 2 | 228 262 15| 3.00 280 350 33 2 | 179 183 | 535 |164 |e8s6 o | 289 311 2 240
300 38 21 ) 201 180 | 585 |164 16944 2| 231 289 2 7.90 380 46 21| 273 283 | 105 |165 |6956 o | 201 369 2 | 151
3095 38 21 188 178 | 565 |16.5 306867 2| 231 2985 2 9.40 3895 46 21| 205 310 | 115 |164 |306861A o | 201 3785 2 | 180
3195 46 21| 241 220 | 730 |161 |SB4432A | 2 | 231 3085 2 | 119 0o 44 3 | 302 331 | 117 147 | 16056 o | 203 a7 25| 229
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Single-row deep groove ball bearings Koyo

d (280) ~ 340 mm d 360 ~ (460) mm
_B _B
r PR— . r . B Ta
r T r T : Fa ‘ (
L ¢Jd Tt T 0 f--tr ¢Jd -t #D. f } $ds
Design 1 Design 2 Design 3 Design 4 Design 5
Boundary dimensions |Basic load ratings | Fatigue |Factor Mounting dimensions | (rerer.) Boundary dimensions |Basic load ratings | Fatigue |Factor Mounting dimensions | (reer.)
(mm) (kN) I°iill\i')“it Bearing No. zgn . (mDm) Mass (mm) (kN) Ioa(l‘:ll\;’)"" Bearing No. ggn . (mDm) Mass
r . a a Ta r . a a Ta
d D B min. G Cor Cy o min. max. max. (ke) d D B min. G Cor Cy Jo min. max. max. (ke)
280 420 65 4 377 408 15.5 16.0 | 6056 2 296 404 3 31.0 360 440 38 21 240 268 6.95 |16.0 6872 2 371 429 2 12.0
500 80 5 529 599 23.2 15.3 | 6256 2 300 480 4 71.8 480 56 3 362 432 14.0 16.5 | 6972 2 373 467 25| 282
5095 70 5 455 550 18.4 16.2 | SB725170 2 380 489 4 427
290 400 52 4 293 311 1.3 16.5 | SB5840 2 306 384 3 19.6 540 57 4 431 546 172 165 | 16072 9 376 597 3 490
4095 56 3 324 347 12.8 16.3 | SB5841 2 303 3965 25| 222
4195 60 4 | 346 377 | 138 |162 |SB584260 | 2 | 306 4035 3 | 265 540 8 5 | 548 668 | 230 1576072 2| 380 520 4 647
) ) ) ) ) 550 85 5 547 669 22.9 15.8 | SB7255 2 380 530 4 71.9
300 380 38 2 224 290 645 116216860 2 s 369 2 105 380 480 46 2.1 305 359 8.95 |16.2 |6876 2 391 469 2 20.0
4195 5 3 323 349 12.5 16.4 | SB604256 2 313 4065 25| 229
20 56 3 345 377 137 162 | 6960 9 313 407 95 | 241 520 65 4 440 552 17.6 16.4 | 6976 2 396 504 3 40.8
' ' ' ' 560 82 5 572 725 24.1 15.9 | 6076 2 400 540 4 67.6
4295 56 3 322 350 12.4 16.4 | SB6043 2 313 4165 25| 26.7
460 50 4 355 405 14.0 16.4 | 16060 2 316 447 3 32.2 400 500 46 21 311 374 9.10 |16.1 |6880 2 411 489 2 20.5
460 74 4 444 482 18.4 15.6 | 6060 2 316 444 3 44.0 540 65 4 453 588 18.1 16.5 | 6980 2 416 524 3 427
600 63 5 447 587 17.5 16.5 | 16080 2 420 580 4 65.0
310 4295 60 4 344 379 13.5 16.3 | SB624360 2 326 4135 3 25.3 600 90 5 635 824 270 157 | 6080 9 420 580 4 877
320 400 38 21| 227 239 | 650 |16.1 |6864 2| 331 38 2 | 110 720 130 6 | 785 1080 | 342 |155|SBBO72A | 4 | 424 6% 5 |23
440 56 3 356 404 141 16.4 | 6964 2 333 427 25| 255
4495 56 3 364 a1 143 163 | SBG445A 9 333 4365 925 | 264 420 520 46 21 316 389 9.25 |16.1 | 6884 2 431 509 2 21.5
' ' ' ' ' ' 560 65 4 449 588 17.7 16.5 | 6984 2 436 544 3 435
480 50 4 364 432 143 16.5 | 16064 2 336 467 3 33.9 620 90 5 663 894 28.3 15.8 | 6084 2 440 600 4 91.2
480 74 4 441 487 17.8 15.7 | 6064 2 336 464 3 46.0
430 600 75 4 510 678 20.2 16.4 | SB8660 2 446 584 3 64.6
330 4595 5 3 377 439 15.0 16.4 | SB6646 2 343 4465 25| 284
440 540 46 21 321 404 9.40 |16.0 |6888 2 451 529 2 22.5
340 420 38 21 231 249 6.60 |16.1 [6868 2 351 409 2 11.5 600 74 4 529 676 21.4 16.4 | 6988 2 456 584 3 61.3
4495 56 3 352 407 13.7 16.5 | SB684556 2 353 4365 25| 229 619 75 4 527 724 211 16.5 | SB8862A 2 456 603 3 70.3
460 56 3 352 407 13.7 16.5 | 6968 2 353 447 25| 26.8 650 67 5 508 710 202 165 | 16088 9 460 630 4 817
4795 65 3 413 480 16.5 16.2 | SB6848 2 353 4665 25| 355 650 94 6 658 902 275 16 | 6088 2 464 626 5 105
4895 60 5 412 481 16.3 16.2 | SB6849 2 360 469.5 4 36.4
520 57 4 419 512 16.8 16.4 | 16068 2 356 507 3 46.8 450 630 75 4 509 71 20.3 16.5 | SB9063 2 466 614 3 72
520 85 552 661 237 156 | 6068 2 360 500 4 618 460 580 56 3 393 517 117 |16.2 |6892 2 473 567 25| 350
540 90 5 578 679 24.8 15.4 | SB6854 2 360 520 4 77.2
620 9% 6 639 817 577 156 | 6268 9 364 596 5 | 131 620 74 4 509 71 20.3 16.5 | 6992 2 476 604 3 61.7
' ’ 659 80 4 605 854 24.6 16.3 | SB9266 2 476 643 3 90
710 118 75| 880 1160 4.7 14.7 | 6368 2 372 678 6 |238
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Single-row deep groove ball bearings Koyo

d (460) ~ (670) mm d (670) ~1 000 mm
_B _B
r PR— — r . B Ta
r T r T : Fa ‘ (
L ¢Jd Tt T 0 B ¢Jd -t #D. f } $ds
Design 1 Design 2 Design 3 Design 4 Design 5
Boundary dimensions |Basic load ratings | Fatigue |Factor Mounting dimensions | (rerer.) Boundary dimensions |Basic load ratings | Fatigue |Factor Mounting dimensions | (reer.)
(mm) (kN) I°iill\i')“it Bearing No. zgn . (mDm) Mass (mm) (kN) Ioa(ill\;’)"" Bearing No. ggn . (mDm) Mass
r . a a Ta r . a a Ta
d D B min. G Cor Cy o min. max. max. (ke) d D B min. G Cor Cy Jo min. max. max. (ke)
460 680 71 5 539 767 21.4 16.5 | 16092 2 480 660 4 91.2 670 980 136 7.5 (1090 1920 46.4 16.2 |60/670 2 702 948 6 |337
680 100 6 722 1000 30.4 15.8 | 6092 2 484 656 5 |124
700 979 150 6 [1050 1900 44.4 16.4 | SB700 5 724 955 5 |326
480 600 56 3 401 539 12.0 16.1 | 6896 2 493 587 25| 365
700 100 6 754 1090 32.0 15.9 | 6096 2 504 676 5 127 710 870 74 4 619 1030 19.0 16.0 {68/710 2 726 854 3 93.8
1030 140 7.5 [1270 2310 55.7 16.0 |60/710 2 742 998 6 |3%
500 620 56 3 409 561 12.2 16.1 | 68/500 2 513 607 25| 375 1080 160 7.5 [1320 2490 58.2 16.1 | SB710 2 742 1048 6 | 524
670 78 5 556 807 22.2 16.5 | 69/500 2 520 650 4 75.2
720 100 6 749 1100 31.3 16.0 | 60/500 2 524 696 5 |128 730 900 78 5 595 1010 235 15.9 | SB730 3 750 880 4 1105
520 6795 78 3 571 848 23.0 16.4 | SB520-1 2 533 666.5 25 | 722 750 920 78 5 642 1110 199 |15.9 |68/750 2 770 900 4 111
1090 150 7.5 [1320 2500 57.6 16.1 |60/750 2 782 1058 6 | 473
530 650 56 3 414 581 12.4 16.0 |68/530 2 543 637 25| 395
710 82 5 640 975 26.0 16.6 |69/530 2 550 690 4 89.2 800 980 82 5 730 1310 22.6 16.0 | 68/800 2 820 960 4 | 127
760 100 6 777 1180 324 16.2 | SB530 2 554 736 5 |144 1150 155 7.5 [1360 2690 59.2 16.3 | 60/800 2 832 1118 6 |533
560 680 56 3 420 602 12.5 16.0 | 68/560 2 573 667 25| 42.0 830 1080 115 6 994 1900 40.8 16.3 | SB830 4 854 1056 5 | 275
820 115 6 954 1520 414 15.9 | 60/560 2 584 796 5 199
850 1030 82 5 738 1350 22.8 15.9 | 68/850 2 870 1010 4 1135
570 799 115 6 801 1280 33.3 16.3 | SB570 2 594 775 5 |172 1120 118 6 (1130 2240 47.4 16.4 | 69/850 2 874 1096 5 |315
1178 160 7.5 [1350 2710 57.7 16.4 | SB850A 2 882 1146 6 |524
590 820 105 6 796 1280 32.7 16.4 | SB590A 2 614 796 5 |166
880 1130 115 6 [1010 1980 415 16.2 | SB880 2 904 1106 5 | 265
600 730 60 3 47 707 14.2 16.0 | 68/600 2 613 717 25| 520
800 90 5 668 1200 26.9 16.4 | 69/600 2 620 780 4 |127 900 1090 8 5 764 1450 23.8 15.9 | 68/900 2 920 1070 4 1162
1180 122 6 |[1110 2220 459 16.3 | 69/900 2 924 1156 5 | 347
610 720 55 3 378 559 14.4 15.7 | SB610D 2 623 707 25| 388
730 54 3 377 559 14.3 15.7 | SB610A 3 623 717 25| 423 920 1180 120 6 |1030 2070 424 16.2 | SB920 2 944 1156 5 |320
8495 100 6 823 1370 34.0 16.5 | SB610C 2 634 8255 5 | 172
930 1010 40 21 273 494 8.70 |14.3 |SB930A 2 946 994 2 31
869 120 5 907 1520 38.2 16.3 | SB610B 5 630 849 4 | 221
950 1150 90 5 876 1740 27.7 |15.9 |68/950 2 970 1130 4 1190
630 780 69 4 | 558 875 | 170 161 168/630 2 | 66 767 3 | 690 1250 132 75 |1240 2580 | 518 |163 |69/950 2 | 982 1218 6 | 431
920 128 7.5 (1050 1770 45.0 16.0 |60/630 2 662 888 6 | 276
1000 1220 100 6 987 2030 314 16.0 | 68/1000 2 (1024 119 5 | 245
670 80 69 4 | 565 908 | 172 160 |68/670 2| 686 &7 3 | 769 1380 190 75 |1460 3220 | 622 |16.4 |SB1000 2 (1032 1348 6 |837
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Single-row deep groove ball bearings

d 1060 ~1420 mm

B
T
$D {—-— g =+ 1+
Design 1 Design 2 Design 3
Boundary dimensions |Basic load ratings | Fatigue |Factor Mounting dimensions | (rerer.)
(mm) (kN) I°iill\;')“it Bearing No. s?;n . (mDm) Mass
r . a a Ta
d D B min G Cor Cy o min. max. max. (ke)
1060 1280 100 6 998 2100 317 |15.9 |68/1060 2 (1084 1256 5 |251
1090 1350 122 75 (1110 2410 459 |16 |SB1090 2 |1122 1318 6 |376
1100 1200 50 2.1 | 39 744 12.1 14.2 | SB1100A 2 |[1116 1184 2 56
1120 1360 106 6 834 1790 26.2 15.6 |68/1120 2 |1144 1336 5 |[319
1200 1450 112 75 [1140 2580 471 15.8 | SB1200 2 |1232 1418 6 |363
1240 1510 122 75 [1260 2930 52.5 | 15.9 | SB1240 2 |1272 1478 6 | 446
1320 1600 122 6 [1300 3130 424 159 |68/1320 2 |1344 1576 5 |504
1400 1700 132 75 (1310 3510 424 | 15.8 |68/1400 2 (1432 1668 6 |621
1420 1800 150 9.5 [1440 3630 60.1 15.8 | SB1400B 2 |1460 1760 8 |915
98

<

Design 4

il
|

.

Design 5
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: Koyo
Angular contact ball bearings

W Single-row, matched pair (page 104)

O

ls]
1]

OIS S ONNY G

. ©. RO Qg Q6.0 6.0

Design 1 Design 1-1 Design 2 Design 2-1 Design 2-2 Design 3 DB DF
(Back-to-back  (Face-to-face
arrangement) arrangement)

W Double-row (page 116)

e Single-row bearings can accommodate radial
load and axial load in one direction.

¢ DB and DF matched pair bearings and double-

E@ row bearings can accommodate radial load and

@@ a m axial load in both directions.

e Two or more single-row angular contact ball
bearings are often combined in order to
increase the load rating or rigidity. In this case,
two types of arrangements, back-to-back
arrangement (DB) and face-to-face

arrangement (DF), are available. If the load

@@ g@ mm rating of a single-row angular contact ball

bearing is insufficient, use the tandem

Design 1 Design 1-1 Design 2 arrangement (DT).

Boundary dimensions The dimensions of standard series are as specified in JIS B 1512-1995.

Tolerances As specified in JIS B 1514, class 0 or 6. (refer to Table 2-2 on page 18.)

Contact angle (o) The standard contact angles are 15°, 30° and 40°. Bearings with a smaller contact
angle are more suitable for applications involving high-speed rotation.
Those with a larger contact angle feature superior axial load resistance.
(The standard contact angles of single-row and matched pair angular contact ball
bearings)

15°-....supplementary code C

30°------supplementary code A or no indication

40°------supplementary code B
[Note] Contact angles of double-row angular contact ball bearings are shown in

specification tables.

Allowable misalignment | Single-row:---0.000 6 rad (2') : Matched pair, double-row------misalignment not allowed

Internal clearance (refer to Table 4-3 on pages 50 and 51)

Standard cages Machined cage
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Equiva- Single- Dynamic Sinal p Back {o-back (0B) and
: . ingle-row an aCcK-10-bac an
lent radial | row and equ_lvalent tandem (DT) arrangement | face-to-face (DF) arrangement
load matched radial load Contact | ifoFa
pair Pr=XF+ YFy angle Co e F, =e Fﬂ>€ F, <o Fa>e
angular " Fo = F; Fo = F:
‘;Olrl'ta‘?‘ x|y |x|v|x|v|x|v
a
: 0.178 | 0.38 1.47 1.65 2.39
bearings 0.357 | 0.40 1.40 1.57 2.28
0.714 | 0.43 1.30 1.46 2.11
.| 1.07 |046 1.23 1.38 2.00
a=15 1.43 047 ! 0 |044 1.19 ! 1.34 0.72 1.93
2.14 |0.50 1.12 1.26 1.82
3.57 |0.55 1.02 1.14 1.66
5.35 |0.56 1.00 112 1.63
a=30°| - ]0.80]| 1 0 |0.39|076| 1 [0.78|0.63|1.24
a=40°| - |1.14] 1 0 |035|057| 1 [055|057|0.93
For i, use 2 for DB & DF and 1 for single & DT.
Factor f; is shown in the bearing specification table.
Static equivalent o » R
H Ingle-row an acK-to-bacl an
radial load Contact| tandem (DT) arrangement | face-to-face (DF) arrangement
Por = XoFr + YoFa angle
In reference to single-row Xo Yo Xo Yo
and tandem arrangement | o = 15° 0.5 0.46 1 0.92
bearings, ~amo
when Po, < F o=30 0.5 0.33 1 0.66
Por = Fr o =40° 0.5 0.26 1 0.52
Double- Dynamic equivalent 7 7
row radlil load Contact| , 72{' =e 7: >e
angular Pr=XFr+ YFa angle
contact X Y X Y
ball o=30° |0.80| 1 |0.78|0.63|1.24
bearings 0=32°10.86| 1 [0.73]0.62]1.17
Static equivalent
. X Y
radial load Contact a:ngle 10 0
Por = XoFr + YoFa o=30 0.66
o =32° 1 10.63
102

Dynamic equivalent load calculation : when a

pair of single-row angular contact ball bearings

is arranged face-to-face or back-to-back.

While radial loads Fra and Frg are applied to
bearings A and B, axial load K, externally acts

[Remark]

Koyo

When radial load is applied to a single-row angu-
lar contact ball bearing, axial load generated as an
axial component of force acts on another bearing.
The axial load can be obtained by the following

. : . . - equation.
in the directions shown in the figures below.
Fr
Fa= =L
)4
Paired mounting Loading condition Bearing Axial load Dynamic equivalent load
Back-to-back arrangement ) Fon Pa=XFup + Ya gTr/B K,
T
A B Bearing A 2Ys + K, B
Pa = Fa, Where Py < Fip
T Fs | I
— oy, T K= 5y,
| Ka |
‘ l P I Bearing B - Py =Fup
FrA rB
Face-to-face arrangement
B A Bearing A - Pa=Fia
Fip Fa | — - — — |- — — — — |- — — — — — .
vy T K< 2y,
£ Po=XF+ Y |22 _k }
_=4 _ + _K,
FrBl l Bearing B g;‘ - K, BTATBTIR L2y, T
A
Fra Py =F.g, where Py < Fig
Back-to-back arrangement
A B Bearing A - Pa=Fa
1 Fg —Fa o, |- - - - — - - — — — — - — — — — — -
h@:t@ oy S ory Ko .
i Ka i _ F Py=XFp+Ys |22 +K,
' l l ' Bearing B 2;\ +K, 2Ya
F A
Fia B Pg=F3, Where Pg < Fp
Face-to-face arrangement P XF sy Fag K }
B A Bearing A ;’/“ - K, A ATIA Loy 0
B
Pa = Fip, Where Pa < Fip
Fs Fa . F—-————- - - — — — — — — — — — — — -
> + K,
2Y; 2Y, a
Ka B A
Fo l Bearing B - Pg=F;
! FrA

[Remarks] 1. These equations can be used when internal clearance and preload during operation are zero.
2. Radial load is treated as positive in the calculation, if it is applied in a direction opposite that shown in

Fig. above
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Single-row, matched pair angular contact ball bearings Koyo
d 100 ~ (130) mm

B ‘ ‘ 2B ‘ C 2C
P ] ~—
| m [pa— m r @rl r o ry
r rn——r r r Q m [ - C [
N RN - al | ST AT LS
4D s pd + N 4. | $a. 40 | ' ga. 4D, by
1R B | = |
a Back-to-back Face-to-face Back-to-back Face-to-face Back-to-back
. DB DF . DB DF . DB
Design 1 Design 2 Design 3
Boundary dimensions Basic load ratings (kN) Fatigue load limit (kN) Bearing No. Load center Mounting dimensions (Refer.)
(mm) Single row Matched pair Cu Single row De- (mm) (mm) Mass
rooon ) Back-to-back Face-to-face | sign dy dy D, Dy r, r |SNgerow
d D B ¢ min.  min. G Cor G Cor | (Sigerow) - (Jatchet pa) DB DF “ a “ | min, min. max. max. max. max. (kg)
100 150 24 — 15 1 85.5 706 | 139 141 3.35 6.75 | 7020 7020DB 7020DF 1 481 962 482|1085 — 1415 1445 15 1 1.37
150 24 — 15 1 76.5 63.6| 124 127 2.95 590 | 7020B 7020BDB 7020BDF 1 64.4 1289 80.9|1085 — 1415 1445 15 1 1.37
180 34 — 21 14 171 17 279 235 610 122 7220 7220DB 7220DF 1 57.7 1154 474|112 — 168 173 2 1 3.32
180 34 — 21 14 155 107 252 214 525 105 7220B 7220BDB 7220BDF 1 76.2 1523 843|112 — 168 173 2 1 3.32
215 47 — 3 1.1 229 161 373 323 6.60 132 7320 7320DB 7320DF 1 69.4 138.8 448|114 — 201 208 25 1 7.53
215 47 — 3 1.1 210 148 342 297 6.10 122 7320B 7320BDB 7320BDF 1 90.2 1804 86.4|114 — 201 208 25 1 7.53
105 160 26 — 2 1 99.7 81.9| 162 164 3.80 7.60 | 7021 7021DB 7021DF 1 51.8 103.7 517|115 — 150 1545 2 1 1.73
190 36 — 21 14 187 132 303 265 6.70 134 7221 7221DB 7221DF 1 61.0 1221 501|117 — 178 183 2 1 3.95
190 36 — 21 14 169 121 275 241 580 116 7221B 7221BDB 7221BDF 1 805 161.0 89.0(117 — 178 183 2 1 3.95
225 49 — 3 11 260 193 422 386 775 1565 7321 7321DB 7321DF 1 721 1443 463|119 — 211 218 25 1 8.62
225 49 — 3 1.1 238 177 387 355 715 143 7321B 7321BDB 7321BDF 1 937 1875 895(119 — 211 218 25 1 8.62
110 170 28 — 2 1 115 92.8| 187 186 4.30 8.55 | 7022 7022DB 7022DF 1 544 1089 529|120 — 160 1645 2 1 2.14
170 28 — 2 1 103 83.7| 167 167 3.75 745 | 7022B 7022BDB 7022BDF 1 72.7 1455 895120 — 160 1645 2 1 2.14
200 38 — 21 14 202 148 329 297 730 146 7222 7222DB 7222DF 1 64.3 128.7 527|122 — 188 193 2 1 4.65
200 38 — 21 11 183 135 298 270 6.35 127 7222B 7222BDB 7222BDF 1 849 169.7 937122 — 188 193 2 1 4.65
240 50 — 3 11 290 226 472 452 875 175 7322 7322DB 7322DF 1 76.4 1527 527|124 — 226 233 25 1 10.1
240 50 — 3 11 266 208 433 416 8.05 16.1 7322B 7322BDB 7322BDF 1 99.6 1993 993|124 — 226 233 25 1 10.1
120 180 28 — 2 1 121 103 196 206 4.50 9.00 | 7024 7024DB 7024DF 1 573 1146 586|130 — 170 1745 2 1 2.27
180 28 — 2 1 108 93.0| 176 186 3.95 7.85 | 7024B 7024BDB 7024BDF 1 76.9 1539 979|130 — 170 1745 2 1 2.27
215 40 — 21 14 218 166 354 332 785 167 7224 7224DB 7224DF 1 68.5 137.0 570132 — 203 208 2 1 5.49
215 40 — 21 14 197 151 321 302 6.80 136 7224B 7224BDB 7224BDF 1 90.3 180.5 1005|132 — 203 208 2 1 5.49
260 55 — 3 11 308 252 500 504 945 189 7324 7324DB 7324DF 1 823 164.7 547|134 — 246 253 25 1 12.6
260 55 — 3 11 282 231 457 462 865 173 7324B 7324BDB 7324BDF 1 (1072 2144 1044|134 — 246 253 25 1 12.6
130 200 33 — 2 1 147 125 238 251 525 105 7026 7026DB 7026DF 1 64.1 1283 623|140 — 190 1945 2 1 3.43
200 33 — 2 1 131 113 213 226 4.60 9.20 | 7026B 7026BDB 7026BDF 1 85.7 1715 1055/ 140 — 190 1945 2 1 3.43
230 40 — 3 1.1 245 198 398 395 760 152 7226 7226DB 7226DF 1 720 1439 639|144 — 216 223 25 1 6.21
230 40 — 3 1.1 222 180 360 360 6.95 139 7226B 7226BDB 7226BDF 1 955 191.0 111.0{ 144 — 216 223 25 1 6.21
280 58 — 4 15 376 329 611 659 | 11.8 23.7 7326 7326DB 7326DF 1 88.8 1775 615|148 — 262 2715 3 15| 154

[Remark] aj, a : Load center spread
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Single-row, matched pair angular contact ball bearings

d (130) ~ (160) mm

Koyo

B ‘ ‘ 2B ‘ C 2C
P ] ~—
L oo oo O O O o : z
r r—r 8] r Q m R
LN D e T T
4D s pd + N 4. | $a. 40 | ' ga. 4D, by
a Back-to-back Face-to-face Back-to-back Face-to-face Back-to-back
. DB . DB ) DB
Design 1 Design 2 Design 3
Boundary dimensions Basic load ratings (kN) Fatigue load limit (kN) Bearing No. Load center Mounting dimensions (Refer.)
(mm) Single row Matched pair Cu Single row De- (mm) (mm) Mass
rooon ) Back-to-back Face-to-face | sign dy dy D, Dy r, r |SNgerow
d D B c min. min Cr Cor C; Cor | (Single row) - (Waiched pair) DB DF a a 2 | min. min. max. max. max. max.| (kg)
130 280 58 — 4 15 312 268 507 536 970 194 7326B 7326BDB 7326BDF 1 |115.0 230.0 1140|148 — 262 2715 3 15| 154
140 190 24 — 15 1 99.7 93.0| 162 186 3.75 750 | 7928 7928DB 7928DF 1 59.6 1193 71.3|1485 — 1815 1845 15 08| 1.90
190 24 — 15 1 88.8 81.0| 144 163 3.25 6.55 | 7928B 7928BDB 7928BDF 1 81.2 1625 1145|1485 — 1815 1845 15 08| 1.80
210 33 — 2 1 150 133 243 265 530 106 7028 7028DB 7028DF 1 67.0 1341 681|150 — 200 2045 2 1 3.64
210 33 — 2 1 134 119 217 237 4.65 9.25 | 7028B 7028BDB 7028BDF 1 89.9 179.8 113.8(150 — 200 2045 2 1 3.64
250 42 — 3 11 273 234 443 468 8.65 173 7228 7228DB 7228DF 1 773 1546 706|154 — 236 243 25 1 7.76
250 42 — 3 11 247 213 401 426 785 157 7228B 7228BDB 7228BDF 1 (1028 205.6 1216|154 — 236 243 25 1 7.76
300 62 — 4 15 411 374 668 748 | 13.0 26.1 7328 7328DB 7328DF 1 945 189.0 650|158 — 282 2915 3 15| 18.8
300 62 — 4 15 378 344 613 688 | 12.0 24.0 7328B 7328BDB 7328BDF 1 (1233 246.6 1226|158 — 282 2915 3 15| 18.8
145 220 38 — 21 14 167 146 27 292 560 11.2 AC2922 AC2922DB AC2922DF 1 71.7 1434 674|157 — 208 213 2 1 4.82
150 210 28 — 2 1 134 125 218 250 4.80 9.60 | 7930 7930DB 7930DF 1 66.0 1319 759160 — 200 2045 2 1 2.90
210 28 — 2 1 120 109 194 218 4.20 8.40 | 7930B 7930BDB 7930BDF 1 89.5 179.0 123.0( 160 — 200 2045 2 1 2.90
210 25 28 2 1 120 109 194 218 4.20 8.40 | AC3021B AC3021BDB — 3 88 176 — | 160 — 200 2045 2 1 2.73
225 35 — 21 14 17 154 278 308 595 119 7030 7030DB 7030DF 1 721 1442 742|162 — 213 218 2 1 4.43
225 35 — 21 14 153 138 249 275 520 104 7030B 7030BDB 7030BDF 1 96.2 1923 1223|162 — 213 218 2 1 4.43
2299 35 — 21 241 164 143 267 287 535 107 AC302335B AC302335BDB — 2 972 1944 — |162 — 2179 2179 2 2 4.70
270 45 — 3 1.1 310 280 504 560 995 199 7230 7230DB 7230DF 1 83.1 166.3 763|164 — 256 263 25 1 9.75
270 45 — 3 1.1 281 254 456 509 9.05 181 7230B 7230BDB 7230BDF 1 11106 221.2 131.2| 164 — 256 263 25 1 9.75
320 65 — 4 15 434 414 706 829 | 14.0 27.9 7330 7330DB 7330DF 1 (1003 200.7 70.7|168 — 302 3115 3 15| 224
320 65 — 4 15 397 380 645 760 | 12.8 25.6 7330B 7330BDB 7330BDF 1 (1311 2622 1322|168 — 302 3115 3 15| 224
160 215 28 25 2 15 107 102 174 204 3.85 7.70 | AC3222B AC3222BDB — 3 912 1823 — |170 — 205 208 2 15| 2.60
220 28 — 2 1 136 129 221 259 4.85 9.70 | 7932 7932DB 7932DF 1 68.9 137.7 817|170 — 210 2145 2 1 3.00
220 28 — 2 1 121 113 197 226 4.25 8.45 | 7932B 7932BDB 7932BDF 1 93.7 1874 1314|170 — 210 2145 2 1 3.00
2295 33 — 2 1 138 128 224 256 4.75 945 | AC322333B AC322333BDB AC322333BDF 2 98.3 196.6 130.6| 170 165.5 2195 224 2 1 4.40
240 38 — 21 14 194 176 315 353 6.65 133 7032 7032DB 7032DF 1 76.8 1535 775|172 — 228 233 2 1 5.45
240 38 — 21 14 173 158 282 316 580 116 7032B 7032BDB 7032BDF 1 (1029 2058 1298|172 — 228 233 2 1 5.45
290 48 — 3 1.1 288 263 468 525 9.05 181 7232 7232DB 7232DF 1 89.0 1779 819|174 — 276 283 25 1 121
[Remark] aj, a, : Load center spread
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Single-row, matched pair angular contact ball bearings
d (160) ~ (190) mm

Koyo

B ‘ ‘ 2B ‘ C 2C
P ] ~—
L oo oo O O O o : z
r r r r r Q m [ - C [
N NN - al | ST AT LS
4D s pd + : : 4. | $a. 40 | ' ga. 4D, by
AT N4 [hed S R |
a Back-to-back Face-to-face Back-to-back Face-to-face Back-to-back
. DB DF . DB DF . DB
Design 1 Design 2 Design 3
Boundary dimensions Basic load ratings (kN) Fatigue load limit (kN) Bearing No. Load center Mounting dimensions (Refer.)
(mm) Single row Matched pair Cu Single row De- (mm) (mm) Mass
rooonY ) Back-to-back Face-to-face | sign dy dy D, Dy r, r |SNgerow
d D B Y min.  min G Cor G Cor (Singlerow) - (Valched par) DB DF ¢ @ % | min. min. max max. max. max. (kg)
160 290 48 — 3 1.1 297 279 482 557 960 19.2 7232B 7232BDB 7232BDF 1 |118.4 236.8 1408|174 — 276 283 25 1 12.1
340 68 — 4 15 456 455 741 909 | 14.9 29.7 7332 7332DB 7332DF 1 (1062 2123 763|178 — 322 3315 3 151 26.4
340 68 — 4 15 415 416 675 831 | 136 27.2 7332B 7332BDB 7332BDF 1 (1389 2778 1418|178 — 322 3315 3 151 26.4
170 230 28 — 2 1 142 139 230 278 510 102 7934 7934DB 7934DF 1 717 1435 875|180 — 220 2245 2 1 3.20
230 28 — 2 1 126 122 205 243 4.45 8.85 | 7934B 7934BDB 7934BDF 1 979 1958 139.8| 180 — 220 2245 2 1 3.20
2495 38 — 2 1 198 186 321 371 6.60 13.2 AC342538 AC342538DB AC342538DF 796 1593 833|180 — 2395 244 2 1 5.80
2495 38 — 2 1 177 165 287 329 585 117 AC342538B AC342538BDB AC342538BDF 2 |107.1 2142 138.2| 180 1755 2395 244 2 1 6.10
260 42 — 21 14 232 214 377 429 790 1538 7034 7034DB 7034DF 1 83.1 166.2 822|182 — 248 253 2 1 7.58
260 42 — 21 14 208 193 338 386 690 138 7034B 7034BDB 7034BDF 1 (1112 2224 1384|182 — 248 253 2 1 7.77
310 52 — 4 15 340 331 552 661 | 11.0 22.0 7234 7234DB 7234DF 1 953 1906 866|188 — 292 3015 3 15| 161
310 52 — 4 15 306 300 497 600 | 10.0 20.0 7234B 7234BDB 7234BDF 1 1267 253.4 1494|188 — 292 3015 3 1.5 151
360 72 — 4 15 486 485 789 969 | 15.4 30.7 7334 7334DB 7334DF 1 |1125 2250 81.0|/188 — 342 3515 3 15| 31.2
360 72 — 4 15 444 444 721 888 | 141 28.2 7334B 7334BDB 7334BDF 1 [147.2 2944 1504|188 — 342 3515 3 151 31.2
175 235 30 27 2 1 118 115 191 230 415 8.30 | AC3524B AC3524BDB — 3 [101.0 2020 — |18 — 225 2295 2 1 6.40
180 250 33 — 2 1 181 177 294 353 6.25 125 7936 7936DB 7936DF 1 78.6 157.2 912190 — 240 2445 2 1 4.80
250 33 — 2 1 161 154 262 309 545 109 7936B 7936BDB 7936BDF 1 [106.7 2134 147.4|190 — 240 2445 2 1 4.70
259.5 33 — 2 1 180 176 292 353 6.15 123 AC3626 AC3626DB AC3626DF 1 80.0 160.0 94.0|190 — 2495 254 2 1 5.60
259.5 33 — 2 1 160 154 261 308 535 107 AC3626B AC3626BDB AC3626BDF 1 1108.8 217.6 151.6| 190 — 2495 254 2 1 5.70
265 33 — 2 2 179 171 291 341 590 118 AC3627B AC3627BDB — 2 |1101 2201 — | 190 — 255 255 2 2 6.3
280 46 — 21 14 265 253 430 506 915 183 7036 7036DB 7036DF 1 89.4 1788 86.8|192 — 268 273 2 1 10.1
280 46 — 21 14 237 228 385 457 795 159 7036B 7036BDB 7036BDF 1 (1195 239.0 147.0{ 192 — 268 273 2 1 10.2
320 52 — 4 15 367 362 596 724 | 118 23.7 7236 7236DB 7236DF 1 98.2 196.3 923|198 — 302 3115 3 15] 167
320 52 — 4 15 331 329 538 657 | 10.7 215 7236B 7236BDB 7236BDF 1 (1309 2618 1578|198 — 302 3115 3 15| 167
380 75 — 4 15 466 488 757 976 | 15.1 30.1 7336B 7336BDB 7336BDF 1 |155.0 309.9 1599|198 — 362 3715 3 1.5 40.0
190 255 33 29 2 1.1 137 136 222 272 4.70 940 | AC382633B AC382633BDB — 3 [109.8 219.7 — | 200 — 245 248 2 1 4.30
259.5 35 — 2 SP 148 147 240 295 510 102 AC382635AB AC382635ABDB AC382635ABDF | 2 [111.9 223.8 153.8| 200 200 2495 249 2 1 5.00
260 33 — 2 1 179 176 291 352 6.05 121 7938 7938DB 7938DF 1 815 1629 969|200 — 250 2545 2 1 5.00
[Note] 1) SP indicates the specially chamfered form. [Remark] aj, a» : Load center spread
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Single-row, matched pair angular contact ball bearings

d (190) ~ 230 mm

Koyo

B ‘ ‘ 2B ‘ C 2C
P ] ~—
oo o O g oo o : :
r r—r 8] r Q m R
N /I e T T
4D s pd + an 4. | $a. 40 | ' ga. 4D, by
a Back-to-back Face-to-face Back-to-back Face-to-face Back-to-back
. DB . DB . DB
Design 1 Design 2 Design 3
Boundary dimensions Basic load ratings (kN) Fatigue load limit (kN) Bearing No. Load center Mounting dimensions (Refer.)
(mm) Single row Matched pair Cu Single row De- (mm) (mm) Mass
rooonY ) Back-to-back Face-to-face | sign dy dy D, Dy r, r |SNgerow
d D B c min. min Cr Cor C; Cor | (Single row) - (Waiched pair) DB DF a a 2 | min. min. max. max. max. max.| (kg)
190 269.5 33 — 2 SP 183 177 297 354 6.05 121 AC382733B AC382733BDB AC382733BDF 2 [113.0 226.0 160.0{ 200 196 259.5 263 2 1 6.00
290 46 — 21 14 271 268 441 535 935 187 7038 7038DB 7038DF 1 923 1846 926|202 — 278 283 2 1 10.8
290 46 — 21 14 243 241 395 483 815 163 7038B 7038BDB 7038BDF 1 (1237 2474 1554|202 — 278 283 2 1 10.8
340 55 — 4 15 379 390 616 779 | 124 24.7 7238 7238DB 7238DF 1 [104.0 2080 98.0{208 — 322 3315 3 15| 18.8
340 55 — 4 15 34 353 555 706 | 11.2 224 7238B 7238BDB 7238BDF 1 (1387 2774 1674|208 — 322 3315 3 15| 18.8
400 78 — 5 2 514 548 835 1100 | 16.5 33.0 7338B 7338BDB 7338BDF 1 [162.8 3255 1695|212 — 378 390 4 2 | 455
200 279.5 38 — 21 14 201 194 326 388 6.45 129 AC4028B AC4028BDB AC4028BDF 2 |119.7 239.4 163.4|212 207 267.5 2725 2 1 6.90
280 38 — 21 14 231 231 376 463 770 154 7940 7940DB 7940DF 1 88.3 176.6 1006|212 — 268 273 2 1 7.00
280 38 — 21 14 201 194 326 388 6.45 129 7940B 7940BDB 7940BDF 1 [119.7 2394 1634|212 — 268 273 2 1 7.00
2895 38 — 21 14 214 21 348 421 6.95 139 AC4029B AC4029BDB AC4029BDF 2 |121.8 243.6 167.6| 212 207 2775 2825 2 1 8.1
310 46 — 3 1.1 274 274 445 547 885 17.7 AC403146B AC402146BDB AC403146BDF 2 [130.0 260.0 168 |214 214 296 303 25 1 1341
310 51 — 21 11 304 309 495 618 | 10.0 20.0 7040 7040DB 7040DF 1 99.1 1983 963|212 — 298 303 2 1 12.7
310 51 — 21 14 273 279 443 558 9.05 181 7040B 7040BDB 7040BDF 1 (1325 265.0 163.0|212 — 298 303 2 1 12.7
360 58 — 4 15 405 423 658 847 | 131 26.2 7240 7240DB 7240DF 1 [109.8 219.7 103.7| 218 — 342 3515 3 15| 224
360 58 — 4 15 365 384 593 768 | 11.9 23.7 7240B 7240BDB 7240BDF 1 (1465 2929 1769|218 — 342 3515 3 15| 224
420 80 — 5 2 593 658 964 1320 | 193 38.6 7340 7340DB 7340DF 1 (1295 259.0 99.0|222 — 398 410 4 2 | 520
420 80 — 5 2 541 602 878 1200 | 17.7 35.3 7340B 7340BDB 7340BDF 1 (1701 340.1 180.1|222 — 398 410 4 2 | 520
210 2995 38 — 21 14 261 268 425 536 8.65 173 AC4230 AC4230DB AC4230DF 1 92.6 1852 109.2| 222 — 2875 2925 2 1 8.60
220 300 35 38 21 14 200 203 324 405 6.50 13.0 AC4430B AC4430BDB — 3 |126.6 2532 — |232 — 288 293 2 1 74
3095 38 — 21 14 223 227 361 454 720 144 AC443138B AC443138BDB AC443138BDF 2 |130.2 260.4 184.4|232 227 2975 3025 2 1 8.90
3195 46 — 21 14 265 281 431 562 8.85 177 AC443246B AC443246BDB AC443246BDF 2 |136.3 272.6 180.6| 232 227 307.5 3125 2 1 12.0
340 56 — 3 1.1 334 353 543 705 | 10.9 21.8 7044 7044DB 7044DF 1 (1089 217.8 1058|234 — 326 333 25 1 18.5
340 56 — 3 1.1 299 318 486 636 9.80 196 7044B 7044BDB 7044BDF 1 [1455 2909 1789|234 — 326 333 25 1 18.9
400 65 — 4 15 469 515 762 1030 | 151 30.2 7244 7244DB 7244DF 1 [122.0 2440 114 |238 — 382 3915 3 151 3562
460 885 — 5 2 678 795 1100 1590 | 22.3 44.6 AC4446 AC4446DB AC4446DF 1 (1421 2843 108.3|242 — 438 450 4 2 | 375
230 320 40 — 21 14 226 235 368 47 735 147 AC4632B AC4632BDB AC4632BDF 1 (1354 270.8 190.8|242 — 308 313 2 1 9.6
3395 45 — 3 11 284 310 461 619 945 189 AC4634B AC4634BDB AC4634BDF 2 1421 2841 1941|244 237 3255 3325 25 1 139
[Note] 1) SP indicates the specially chamfered form. [Remark] aj, a» : Load center spread
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Single-row, matched pair angular contact ball bearings
d 240 ~ 300 mm

Koyo

B ‘ ‘ 2B ‘ C 2C
P I -
L oo oo O O O o : z
r r r r r Q m [ - C [
N/ N - w | SR T LR
4D s pd + : : 4. | $a. 40 | ' ga. 4D, by
a Back-to-back Face-to-face Back-to-back Face-to-face Back-to-back
. DB DF . DB DF . DB
Design 1 Design 2 Design 3
Boundary dimensions Basic load ratings (kN) Fatigue load limit (kN) Bearing No. Load center Mounting dimensions (Refer.)
(mm) Single row Matched pair Cy Single row De- (mm) (mm) Mass
roonD ) Back-to-back Face-to-face | sign di dy D. Dy r. n |Singlrow
d D B Y min.  min G Cor G Cor (Singlerow) - (Valched par) DB DF ¢ @ % | min. min. max max. max. max. (kg)
240 320 38 — 21 14 241 255 391 510 785 157 7948 7948DB 7948DF 1 99.8 199.7 1237|252 — 308 313 2 1 8.00
320 38 — 21 14 214 223 348 446 690 138 7948B 7948BDB 7948BDF 1 [136.5 2729 1969|252 — 308 313 2 1 8.00
3295 40 — 21 14 247 265 401 529 810 162 AC4833B AC4833BDB AC4833BDF 2 |139.6 279.1 199.1| 252 247 3175 3225 2 1 9.80
360 56 — 3 11 364 375 591 751 | 123 24.6 7048 7048DB 7048DF 1 |114.6 2292 1172254 — 346 353 25 1 19.7
360 56 — 3 11 325 338 528 677 | 11.1 22.2 7048B 7048BDB 7048BDF 1 |153.9 307.7 195.7|254 — 346 353 25 1 201
250 340 35 38 21 15 216 230 351 460 690 138 AC5034B AC5034BDB — 3 |[1413 2825 — | 262 — 328 3315 2 15| 96
3495 46 — 21 14 275 303 446 606 9.05 181 AC503546B AC503546BDB AC503546BDF 2 1489 297.7 205.7| 262 — 3375 3425 2 13.2
260 360 46 — 21 14 314 360 510 720 | 10.6 21.1 7952 7952DB 7952DF 1 (1125 2251 1331|272 — 348 353 2 1 13.8
360 46 — 21 14 280 315 455 629 925 185 7952B 7952BDB 7952BDF 1 [153.1 306.1 2141|272 — 348 353 2 1 13.9
369.5 46 — 21 241 308 353 501 706 | 10.3 20.6 AC523746B AC523746BDB AC523746BDF 2 |155.2 310.3 2183|272 272 3575 3575 2 2 | 155
3795 56 — 3 11 330 387 536 774 | 11.2 224 AC5238B AC5238BDB AC5238BDF 2 |162.3 3245 2125|274 267 3655 3725 25 1 20.6
400 65 — 4 15 407 478 661 956 | 13.6 2741 7052 7052DB 7052DF 1 |128.4 256.7 126.7278 — 382 3915 3 15| 28.7
400 65 — 4 15 364 431 592 862 | 12.2 24.4 7052B 7052BDB 7052BDF 1 |171.0 3419 2119|278 — 382 3915 3 15293
270 379.5 46 — 21 14 315 367 511 735 | 10.5 211 AC5438B AC5438BDB AC5438BDF 2 |159.4 318.7 226.7| 282 277 367.5 3725 2 1 24.3
280 380 46 — 21 14 318 372 516 744 |1 10.6 21.2 7956 7956DB 7956DF 1 |1183 236.6 1446(292 — 368 373 2 1 14.2
380 46 — 21 14 283 325 460 651 925 185 7956B 7956BDB 7956BDF 1 [161.5 3229 2309|292 — 368 373 2 1 147
389.5 46 — 21 SP 321 381 522 763 | 10.8 215 AC563946AB AC563946ABDB AC563946ABDF 2 |163.5 3271 2351|292 287 3775 382 2 1 16.5
400 52 — 4 15 335 401 544 803 | 11.2 225 AC5640B AC5640BDB AC5640BDF 1 (2286 457.2 3532|298 — 382 3915 3 1.5 20.5
420 65 — 4 15 415 507 675 1010 | 14.0 27.9 7056 7056DB 7056DF 1 (1335 267.1 1371|298 — 402 4115 3 1.5 30.4
420 65 — 4 15 384 453 623 906 | 13.1 26.2 7056B 7056BDB 7056BDF 1 [179.3 358.7 2287|298 — 402 4115 3 151 31.0
285 380 46 — 3 1.1 257 296 418 592 840 16.8 AC5738 AC5738DB AC5738DF 1 [119.0 238.0 1460|299 — 366 373 25 1 141
380 46 — 2 2 255 291 414 582 825 165 AC5738B AC5738BDB AC5738BDF 2 |162.7 3254 2334|295 — 370 370 2 2 14.2
290 409.5 56 — 3 11 357 438 579 875 | 121 24.2 AC584156B AC584156BDB AC584156BDF 2 |174.8 349.7 2377|304 297 3955 4025 25 1 22.5
419.5 60 — 4 15 365 455 593 910 | 125 25.0 AC5842B AC5842BDB AC5842BDF 2 |178.9 357.9 2379|308 298.5 4015 411 3 151 265
300 419.5 56 — 3 1.1 354 436 576 873 | 11.9 23.8 AC604245B AC604256BDB AC604256BDF 2 |179 3581 246.1|314 307 4055 4125 25 1 23
460 74 — 4 15 478 613 776 1230 | 16.3 325 7060B 7060BDB 7060BDF 1 [196.4 3929 2449|318 — 442 4515 3 15| 449
[Note] 1) SP indicates the specially chamfered form. [Remark] aj, a : Load center spread
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Single-row, matched pair angular contact ball bearings
d 310 ~670 mm

Koyo

B ‘ ‘ 2B ‘ C 2C
P ] ~—
L oo oo O O O o : z
r r r r r Q m [ - C [
AN N - al | STFTLE T AT
4D s pd + : : 4. | $a. 40 | ' ga. 4D, by
AN Y = et |
a Back-to-back Face-to-face Back-to-back Face-to-face Back-to-back
. DB DF . DB DF . DB
Design 1 Design 2 Design 3
Boundary dimensions Basic load ratings (kN) Fatigue load limit (kN) Bearing No. Load center Mounting dimensions (Refer.)
(mm) Single row Matched pair Cu Single row De- (mm) (mm) Mass
rooon ) Back-to-back Face-to-face | sign dy dy D, Dy r, r |SNgerow
d D B c min. min Cr Cor C; Cor | (Single row) - (Waiched pair) DB DF a a 2 | min. min. max. max. max. max.| (kg)
310 4295 60 — 4 15 352 435 572 870 | 11.7 23.4 AC624360B AC624360BDB AC624360BDF 2 1852 370.5 250.5|328 3185 4115 421 3 151 245
320 4495 56 — 3 1.1 398 513 646 1030 | 13.5 27.0 AC644556B AC644556BDB AC644556BDF 2 |189.5 379.1 267.1|334 327 4355 4425 25 1 274
340 4795 65 — 3 1.1 442 595 718 1190 | 15.2 30.4 AC6848B AC6848BDB AC6848BDF 2 |204.5 409.0 279.0| 354 347 4655 4725 25 1 35.7
350 559.5 86 — 4 15 659 952 | 1070 1900 | 23.1 46.1 AC7056B AC7056BDB AC7056BDF 2 |2339 467.8 295.8|368 3585 5415 551 3 151 81.6
360 509.5 70 — 5 475 656 77 1310 | 16.2 325 AC7251B AC7251BDB AC7251BDF 1 (2175 435 295 |382 — 4875 4995 4 42.9
5395 82 — 4 15 577 824 937 1650 | 20.1 401 AC725482B AC725482BDB AC725482BDF 2 |229.8 459.6 295.6| 378 368.5 521.5 531 3 15| 635
380 480 46 — 21 11 316 416 513 833 | 10.4 20.7 7876B 7876BDB 7876BDF 1 12034 406.8 3148|392 — 468 473 2 1 18.8
519.5 65 — 4 15 424 590 689 1180 | 14.4 28.7 AC7652AB AC7652ABDB AC7652ABDF 2 |221.3 4426 3126|398 3885 5015 511 3 151392
540 82 — 4 1.1 520 747 845 1490 | 18.0 36.0 AC7654B AC7654BDB AC7654BDF 1 |234.0 468.0 3040|398 — 522 533 3 58.3
400 559.5 70 — 4 15 503 734 817 1470 | 173 34.6 AC8056B AC8056BDB AC8056BDF 2 |236.4 472.8 332.8|418 4085 5415 551 3 15| 52.1
420 559.5 65 — 4 15 469 683 762 1370 | 15.9 31.9 AC8456B AC8456BDB AC8456BDF 2 |238.1 476.2 346.2| 438 4285 5415 551 3 1.5 559
500 620 56 — 3 11 475 740 7 1480 | 16.2 32.3 78/500 78/500DB 78/500DF 1 |189.7 3794 2674|514 — 606 613 25 1 35.5
530 780 112 — 6 3 1010 1810 | 1640 3620 | 36.6 731 70/530 70/530DB 70/530DF 1 2451 490.2 266.2| 558 — 752 766 5 25 (174
560 750 85 — 5 2 676 1170 | 1100 2330 | 235 471 79/560B 79/560BDB 79/560BDF 1 (2316 4632 2932|582 — 728 740 4 2 102
670 900 103 — 6 3 879 1680 | 1430 3370 | 3141 62.1 79/670B 79/670BDB 79/670BDF 1 |380.8 761.7 555.7|/698 — 872 886 5 25178
[Remark] aj, a; : Load center spread
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Double-row angular contact ball bearings Koyo
d 120 ~ 280 mm

B B
’
L) e mi
r ?4 ‘
$D£ rd C— $D. | $da

Design 1 Design 2

Boundary dimensions | Basic load ratings | Fatigue | Bearing No." Load center| Mounting dimensions| (refer )
(mm) (kN) load limit De- |spread (mm) (mm) Mass

i bp B o cn | KW Open |8 44 | B Do nf (kg

min. Cy min.  max. max.

120 190 66 2 209 213 8.85 [2AC2419B 1 163.1 130 180 2 6.90

140 210 66 2 231 249 6.60 [305275-1 1 142.4 150 200 2 7.80

150 225 73 241 269 293 111 305333-1 1 145.0 162 213 2 10.0
230 70 241 269 294 11.0 |305283-1 1 1447 162 218 2 10.0

160 2395 76 21 315 352 129 |305183/1D | 2 71.7 172 227 2 111

170 260 84 21 338 386 13.6 |305180-1 2 138.8 182 248 2 13.0

180 2595 66 2 265 326 113 |305262-1 1 160.0 190 2495 2 11.0
280 92 21 385 457 15.6 |305172B-1 2 147.4 192 268 2 17.0

190 2695 66 21 262 324 11.0 |[305338A-1 1 165.8 202 2575 2 12.0
290 92 241 427 510 17.0 |305178 1 184.6 202 278 2 21.5

200 2795 76 21 321 388 12.9 |305424 2 100.6 212 2675 2 14.0
2795 76 2.1 321 388 12.9 |305428-1 1 176.6 212 2675 2 14.0
2895 76 2.1 390 479 15.8  |305263-1 1 179.5 212 27175 2 16.5

220 3095 76 21 347 448 142 |305272-1 1 191.0 230 2995 2 22.0
3195 92 21 431 562 17.7  |2AC4432B-1| 1 230.6 232 3075 2 24.0

230 3295 80 21 421 559 173  |305264-1 1 201.7 242 3175 2 22.0

260 3695 92 21 535 765 22.3 |305270-1 1 2279 272 3575 2 | 310

280 3895 92 21 508 744 21.0 |305269-1 1 239.4 292 3775 2 33.0

[Note] 1) Bearing No.305275-1 and 305262-1 indicate nominal contact angle of 32°. Bearing No. 2AC2419B, 305180-1,
305172B-1, and 2AC4432B-1 indicate nominal contact angle of 40°, and nominal contact angle of other bearings
is 30°.

[Remark] 1) Some of these bearings have lubrication grooves or lubrication holes on their outer rings.
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. . Koyo
Cylindrical roller bearings

W Single-row (page 124)
NU type NJ type NUP type N type NF type

o Cylindrical roller bearings feature high radial load
capacity because the rollers and raceway are in linear
contact. These bearings are suitable for applications
that involve heavy radial and impact loading.

» They are appropriate for high-speed applications in
that they can be machined very accurately due to their

[=]
[u]

=

|

Jul
H
[u]

structure.

e The NU and N types exhibit their best performance — — — — —
when used as free side bearings since they adjust to il == il EE Q Gl
the shaft's axial movement, to a certain extent, relative — — — — —
to the housing position. Design 1 Design 1-P

e The NJ and NF types carry axial load in one direction,
while the NUP type can carry a certain degree of axial
load in both directions.

W Double-row (page 138)

NN type NN - K type NN - W type

——

== F==id T —] I==1l
 ———
I

= { JE=-f T E=1] =3

| G N

Design 1 Design 1-P Tapered bore With lubrication groove
and lubrication hole

NNU type NNU - K type NNU --- W type
* Double-row cylindrical roller bearings come in two types : with a cylindrical bore, and with a =71 fF==hi_ | =31 =5 1)
tapered bore. As for those with a tapered bore, the specified amount of clearance can be ]
obtained by adjusting the press-in distance.
Some bearings have lubrication holes and lubrication grooves on the outer ring. They are
identified by supplementary code "W".
=1 [ =] =1 =4
Design 2 Design 2-P Tapered bore With lubrication groove
and lubrication hole

Koyo.
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M Four-row - Cylindrical bore (page 146)

Outer ring with rib Outer ring with loose rib
(e e = 2=y
One inner
ring
L= /=] === = =) = =
Design 1-1 Design 1-2 Design 1-3 Design 1-4
Two inner
rings
= = UeheE) =l = B E
Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4 Design 2-5P Design 2-6P
Oil mist
lubrication
Design 3-1 Design 3-1P Design 3-2P

e Four-row cylindrical roller bearings, having superior M Four-row --- Tapered bore (page 172)
resistance to radial load, are suitable for use at a
high-speed.

e Since the inner ring raceway surface and the roll Eﬂﬁ@:r m 1% |]1| % F = T== ===
can be finished simultaneously after the inner ring | | | | | |
is mounted on the roll neck (the inner ring raceway
surface is grounded by a roll grinding machine, and ) ) ) ) ) )
then, the roll barrel is finished based on the
grounded surface), rolling accuracy is improved.

Additionally, residual clearance of the bearing can ] — — — —_—
bo adjusted frecly ST ESEEEE S SE S

* Some four-row cylindrical roller bearings have nozzle

holes and O-rings for oil mist lubrication. Design 1-1 Design 1-2 Design 1-3P Design 1-4 Design 2-2 Design 2-3
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Koyo

Boundary dimensions

The dimensions of standard series are as specified in JIS B 1512.

Standard cages

Machined cage or pin type cage

Tolerances

As specified in JIS B 1514.
e Single-row, double-row and four-row cylindrical bore bearings--Classes 0, 6 and 5
» Four-row tapered bore bearings--Classes 0 and 6 (refer to Table 2-2 on page 18)

Equivalent radial load

Dynamic equivalent radial load - Pr=Fr
Static equivalent radial load - Por = Fr

Tolerances of roller set bore diameter Fy and roller set outside diameter E
of interchangeable bearings

Unit : pm
Nominal bore Roller set bore Roller set outside
diameter diameter deviation diameter deviation
d (mm) AFw Aew
over up to upper lower upper lower
50 120 + 20 0 0 - 20
120 200 + 25 0 0 - 25
200 250 + 30 0 0 - 30
250 315 + 35 0 0 - 35
315 400 + 40 0 0 - 40
400 500 + 45 0 0 — 45
500 600 + 50 0 0 - 50
600 700 + 55 0 0 - 55
700 800 + 60 0 0 - 60
800 900 + 70 0 0 - 70
900 1000 + 80 0 0 - 80
1000 1250 + 90 0 0 - 90
1250 1600 +100 0 0 -100
1600 2000 +120 0 0 -120
2000 2500 +150 0 0 -150

[Remark] Interchangeable bearings have an inner ring with rollers that can be
matched with the outer ring, or an outer ring with rollers that can be
matched with the inner ring, without affecting performance in the
bearing that has the same bearing number in one category.

Allowable misalignment

Allowable misalignment of single-row cylindrical roller bearings depends on
bearing type and specification.
General values are as follows :
1) When P:/ C; is approx. 10% under load of normal use
------------ 0.000 6 rad (2’) — 0.000 9 rad (3’)
2) When P;/ C: is approx. 6% under load lighter than 1)
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0.001 2 rad (4')
When very large allowable misalignment is required, consult with JTEKT.

Radial internal clearance

(refer to Table 4-4 on pages 51 and 52)

122

Allowable axial load

Cylindrical roller bearings with ribs, including loose rib, on both inner and outer
rings accommodate axial load to a certain extent.

In such cases, axial load capacity is controlled by the condition of roller end faces,
forms of rib or loose rib, lubrication, rotational speed etc.

For certain special uses, a design is available to accommodate very heavy axial
loads. In general, axial loads allowable for cylindrical roller bearings can be
calculated using the following equation, which are based on empirical data.

Fap=98fu-fo-fp - dum®
where :
Fap : maximum allowable axial load N
fa : coefficient determined from loading condition (see below)
fov : coefficient determined from bearing diameter series (see below)
Jp : coefficient for rib surface pressure (see below)

dm : mean value of bore diameter d and outside diameter D --- (‘”TD) mm
Loading condition fa Diameter series fo
Continuous loading 1 8 0.4
Intermittent loading 2 9 06
0 0.7
Instantaneous loading 3 2 08
3 1.0
4 1.2
0.16 T T T T T T T
\ (Oil Iubr1ic233ion1 gxgarease lubrication
dmn < x 10°
\\ <
0.1 \\
fo QOil lubrication
~, \‘
\~ \\\
~,\ \\\\
G‘reas‘e Iub‘rication \\
0 100 120 200 300 400
Value dmn (x10°)

Relationship between coefficient f, and value dmn (n : rotational speed, min~")
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Single-row cylindrical roller bearings
d 100 ~ (120) mm

Koyo

B
7‘ ‘r r r T r r " _ j— < j— i
H ey S B o = T =t B = L PcE I
ry 1 r I r " r r Iy ‘ ! Ia
60 +-— ga ¢F —gr, -Hor, +— B, F—or, -+ ¢Dd¢db+ $dy pd mm{ $di $Dy —| —— | $digDy
TH Sz - e e B S o 0 == R = oy Lol C
NU type NJ type NUP type N type NF type
Design 1 Design 2 Design 3 Design 4 Design 5 Design 1-P  Design 2-P
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Islefen)
e ass
(mm) (kN) load limit . , | De- (mm) NU
«Ny | BearingNo.™ | o d, d. dq D, Ds . " ™y
d D B g n Fy Ey G Cor g @ , , . . . :
min min. Cy min. min. max. min. min. max. max. min max max. (kg)
100 150 24 1.5 1.1 113 — 114 120 15.8 NU1020 1,3 108 106.5 111 116 — 142 — — 15 1 1.46
180 34 21 21 — 160 229 217 281 N220 4,5 111 — — — 130 169 169 164 2 2 (3.38)
180 34 21 21 119 — 312 306 43.0 NU220R 1~3 111 111 117 122 130 169 — — 2 2 3.52
180 46 2.1 2.1 120 — 322 338 47.3 NU2220 1~3 111 111 117 122 130 169 — — 2 2 4.67
180 46 2.1 2.1 119 — 417 444 60.7 NU2220R 1~3 111 111 117 122 130 169 — — 2 2 4.82
180 60.3 21 2.1 120 — 409 459 61.9 NU3220 1 111 111 117 122 — 169 — — 2 2 6.62
215 47 3 3 — 185.5 373 337 47.2 N320 4,5 113 — — — 143 202 202 190 2.5 2.5 (7.59)
215 47 3 3 1275 — 474 424 58.7 NU320R 1~3 113 113 125 132 143 202 — — 2.5 2.5 7.75
215 73 3 3 1295 — 544 548 744 NU2320 1~3 113 113 125 132 143 202 — — 2.5 2.5 11.9
215 73 3 3 1276 — 713 7 94.7 NU2320R 1~3 113 113 125 132 143 202 — — 2.5 2.5 121
215 82.6 3 3 1295 — 663 706 93.2 NU3320 1 113 113 125 132 — 202 — — 2.5 2.5 15.0
105 160 26 2 1.1 1195 — 136 149 19.6 NU1021 1,3 114 111.5 118 122 — 151 — — 2 1 1.85
190 36 21 21 — 168.8 251 241 341 N221 4,5 116 — — — 137 179 179 173 2 2 (4.44)
225 49 3 3 — 195 451 417 57.2 N321 4,5 118 — — — 149 212 212 199 2.5 2.5 (8.68)
25 77 3 3 135 — 711 750 | 973 NU2321 1,3 118 118 131 138 — 212 — — 25 25 | 15.6
110 170 28 2 1.1 125 — 168 171 217 NU1022 1,3 119 116.5 124 128 — 161 — — 2 1 2.31
200 38 2.1 2.1 — 178.5 300 290 401 N222 4,5 121 — — — 144 189 189 182 2 2 (5.24)
200 38 21 2.1 13256 — 366 365 511 NU222R 1~3 121 121 130 135 144 189 — — 2 2 4.90
200 53 2.1 2.1 1325 — 416 442 58.8 NU2222 1~3 121 121 130 135 144 189 — — 2 2 6.93
200 53 2.1 2.1 1325 — 479 517 69.9 NU2222R 1~3 121 121 130 135 144 189 — — 2 2 6.93
200 69.8 241 2.1 1325 — 533 607 80.6 NU3222 1 121 121 130 135 — 189 — — 2 2 9.55
240 50 3 3 — 207 502 467 62.9 N322 4,5 123 — — — 158 227 227 21 2.5 25 |(10.4)
240 50 3 3 143 — 564 525 70.0 NU322R 1~3 123 123 140 145 158 227 — — 2.5 2.5 10.7
240 80 3 3 143 — 755 789 102 NU2322 1~3 123 123 140 145 158 227 — — 2.5 2.5 18.8
240 80 3 3 143 — 843 880 | 112 NU2322R 1~3 123 123 140 145 158 227 — — 25 2.5 18.8
120 165 27 1.1 1.1 1316 — 146 188 231 NU2924 1 126.5 1265 130 134 — 158.5 — — 1 1 1.72
180 28 2 1.1 135 — 173 181 22.6 NU1024 1,3 129 126.5 134 138 — 171 — — 2 1 2.47
[Note] 1) For bearings other than NU type bearings (NJ, NUP, N, and NF types), use NJ, NUP, N, and NF for bearing num-
ber instead of supplementary code NU. For example, bearing number of a N type bearing having the same di-
mensions as NU230 is N230.
When "4, 5" is on "Design" column, refer to bearing numbers of N type bearings. When two or more numbers for
124 bearings other than that are on "Design" columns, refer to bearing numbers of NU type bearings. 125




Single-row cylindrical roller bearings

Koyo

d (120) ~ (140) mm
B
7‘_"’ r r r r r _ "a I e II;H f— "
b el R Ell ] [ S RS 5 _TH
I 1 r r r | r r ‘ ! v ‘ ! Ta
4D+t gdgh. L gR T gR t—t¢E L —fgE -t T ¢Da¢\db+ B e ¢Da¢\db{ $ds $Dy —— - $digDy
M el g My elly 21 = o Y EEZ
NU type NJ type NUP type N type NF type
Design 1 Design 2 Design 3 Design 4 Design 5 Design 1-P  Design 2-P
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Islefen)
>~ ass
(mm) (kN) load limit . De- (mm)
v v &y | BearingNo.b | o d, d d d D, D r " i
d D B . 1 Fy Ey G Cor g @ o N N N L ‘ b N)
min. min. Cy min. min max min. min. max. max. min. max. max. (kg)
120 215 40 21 21 — 191.5 325 318 42.9 N224 4,5 131 — — — 156 204 204 196 2 2 (6.31)
215 40 21 21 1435 — 419 421 57.6 NU224R 1~3 131 131 141 146 156 204 — — 2 2 5.85
215 58 21 21 1435 — 456 492 65.3 NU2224 1~3 131 131 141 146 156 204 — — 2 2 8.56
215 58 241 2.1 1435 — 565 619 80.9 NU2224R 1~3 131 131 141 146 156 204 — — 2 2 8.56
215 76 241 2.1 1435 — 596 695 89.2 NU3224 1 131 131 141 146 — 204 — — 2 2 1.9
260 55 3 3 — 226 596 551 72.7 N324 4,5 133 — — — 17 247 247 230 25 25 [ (13.1)
260 55 3 3 154 — 660 610 79.8 NU324R 1~3 133 133 151 156 171 247 — — 25 25 13.4
260 86 3 3 154 — 886 918 | 116 NU2324 1~3 133 133 151 156 171 247 — — 25 25 | 231
130 180 30 15 15 142 — 191 243 30.1 NU2926 2 138 138 140 145 150 172 — — 15 15 2.27
200 33 2 1.1 148 — 215 238 29.5 NU1026 1,3 139 136.5 146 151 — 191 — — 2 1 3.77
230 40 3 3 — 204 353 362 47.9 N226 4,5 143 — — — 168 217 217 208 25 2.5 (7.21)
230 40 3 3 1636 — 454 453 61.0 NU226R 1~3 143 143 151 158 168 217 — — 2.5 2.5 6.60
230 64 3 3 156 — 495 560 72.8 NU2226 1~3 143 143 151 158 168 217 — — 2.5 2.5 11.2
230 64 3 3 1535 — 662 737 95.8 NU2226R 1~3 143 143 151 158 168 217 — — 2.5 2.5 11.2
230 80 3 3 156 — 689 857 | 107 NU3226 1 143 143 151 158 — 217 — — 25 2.5 14.1
280 58 4 4 — 243 699 667 85.7 N326 .5 146 — — — 184 264 264 247 3 3 (16.4)
280 58 4 4 167 — 771 736 941 NU326R 1~3 146 146 164 169 184 264 — — 3 3 16.7
280 93 4 4 167 — 1050 1130 | 138 NU2326 1~3 146 146 164 169 184 264 — — 3 3 29.1
280 93 4 4 167 — 1150 1230 150 NU2326R 1~3 146 146 164 169 186 264 — — 3 3 291
280 112 4 4 167 — 1170 1290 158 NU3326 1 146 146 164 169 — 264 — — 3 3 34.6
140 190 30 1.5 1.5 152 — 207 275 324 NU2928 2 148 148 151 155 161 182 — — 15 1.5 2.49
210 33 2 1.1 158 — 220 250 30.5 NU1028 1,3 149 146.5 156 161 — 201 — — 2 1 4.00
250 42 3 3 — 221 406 421 55.5 N228 4,5 153 — — — 182 237 237 228 2.5 2.5 (8.78)
250 42 3 3 169 — 491 514 67.5 NU228R 1~3 153 153 166 17 182 237 — — 25 2.5 8.50
250 68 3 3 169 — 583 671 84.3 NU2228 1~3 153 153 166 17 182 237 — — 25 2.5 14.3
250 68 3 3 169 — 716 835 106 NU2228R 1~3 153 153 166 17 182 237 — — 25 2.5 14.3
300 62 4 4 — 260 77 746 93.8 N328 4,5 156 — — — 198 284 284 264 3 3 (21.8)
300 62 4 4 180 — 829 797 99.4 NU328R 1~3 156 156 176 182 198 284 — — 3 3 21.8

[Note] 1) For bearings other than NU type bearings (NJ, NUP, N, and NF types), use NJ, NUP, N, and NF for bearing num-

ber instead of supplementary code NU. For example, bearing number of a N type bearing having the same di-
mensions as NU230 is N230.
When "4, 5" is on "Design" column, refer to bearing numbers of N type bearings. When two or more numbers for
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bearings other than that are on "Design" columns, refer to bearing numbers of NU type bearings.
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Single-row cylindrical roller bearings Koyo
d (140) ~ (170) mm

B
7‘:‘r r r i r 1 . T ‘rlie u
gl iy oI T T = TN - 5 T
¢D -— 95]41 $F, T ¢F, T 1t¢F. T+ —T¢E, T —t4¢E. +—F T —F ¢Da¢db+f $dy $de ¢Da¢db+ i pda $Dy —| - $da Dy
A T g EI:EJ iy G T , 75 o ;Eﬂ:ﬁ J‘t‘ P I

NU type NJ type NUP type N type NF type
Design 1 Design 2 Design 3 Design 4 Design 5 Design 1-P  Design 2-P
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Isle;zé)
(mm) (kN) load limit . De- (mm)
v v &y | BearingNo.b | o d, d d d D, D r " i
d D B . 1 Fy Ey G Cor g o @ N N N L ‘ b N)
min. min. Cy min. min. max. min. min. max. max. min. max. max. (kg)
140 300 102 4 4 180 — 1150 1250 150 NU2328 1~3 156 156 176 182 198 284 — — 3 3 36.8
300 102 4 4 180 — 1270 1380 167 NU2328R 1~3 156 156 176 182 200 284 — — 3 3 36.8
150 225 35 2.1 15 1695 — 252 281 32.8 NU1030 1,3 161 158 167 173 — 214 — — 2 15 4.83
270 45 3 3 — 238 468 492 63.4 N230 4,5 163 — — — 196 257 257 245 2.5 25 | (11.1)
270 45 3 3 182 — 560 594 75.8 NU230R 1~3 163 163 179 184 196 257 — — 2.5 2.5 10.7
270 73 3 3 182 — 683 800 99.7 NU2230 1~3 163 163 179 184 196 257 — — 2.5 2.5 18.7
270 73 3 3 182 — 828 982 120 NU2230R 1~3 163 163 179 184 196 257 — — 2.5 2.5 18.7
320 65 4 4 — 277 829 807 991 N330 4,5 166 — — — 213 304 304 281 3 3 (25.6)
320 65 4 4 193 — 948 922 115 NU330R 1~3 166 166 190 195 213 304 — — 3 3 27.0
320 108 4 4 193 — 1270 1400 167 NU2330 1~3 166 166 190 195 213 304 — — 3 3 447
320 108 4 4 193 — 1450 1600 187 NU2330R 1~3 166 166 190 195 213 304 — — 3 3 447
320 128 4 4 193 — 1610 1890 217 NU3330 1 166 166 190 195 — 304 — — 3 3 514
160 220 28 2 2 175 — 187 228 25.9 NU1932 2,3 169 169 173 178 184 21 — — 2 2 3.08
220 36 2 2 175 — 249 330 425 NU2932 2 169 169 173 178 184 211 — — 2 2 4.05
240 38 21 1.5 180 — 297 330 42.8 NU1032 1,3 171 168 178 184 — 229 — — 2 1.5 5.93
270 86 241 2.1 187 — 854 1070 129 NU3132 3 171 17 183 190 — 259 — — 2 2 20.6
290 48 3 3 — 255 535 568 7.3 N232 4,5 173 — — — 210 277 277 262 25 25 (139
290 48 3 3 195 — 624 666 83.3 NU232R 1~3 173 173 192 197 210 277 — — 2.5 2.5 14.8
290 80 3 3 195 — 790 939 113 NU2232 1~3 173 173 192 197 210 277 — — 2.5 2.5 23.6
290 80 3 3 193 — 1010 1190 141 NU2232R 1~3 173 173 192 197 210 277 — — 2.5 2.5 23.6
30 68 4 4 — 292 | 82 876 | 106 N332 4,5 176  —  —  — 28 324 324 296 3 3 [(302)
340 68 4 4 204 — 1070 1050 128 NU332R 1~3 176 176 200 211 228 324 — — 3 3 32.0
340 114 4 4 208 — 1340 1520 178 NU2332 1~3 176 176 200 211 228 324 — — 3 3 53.1
340 114 4 4 204 — 1640 1820 212 NU2332R 1~3 176 176 200 211 228 324 — — 3 3 53.1
340 136 4 4 208 — 1590 1890 216 NU3332 1 176 176 200 211 — 324 — — 3 3 615
170 260 42 241 2.1 193 — 347 400 50.5 NU1034 1,3 181 181 190 197 — 249 — — 2 2 7.90
260 67 241 2.1 196 — 578 824 98.9 NU3034 1 181 181 193 199 — 249 — — 2 2 13.0

[Note] 1) For bearings other than NU type bearings (NJ, NUP, N, and NF types), use NJ, NUP, N, and NF for bearing num-
ber instead of supplementary code NU. For example, bearing number of a N type bearing having the same di-
mensions as NU230 is N230.
When "4, 5" is on "Design" column, refer to bearing numbers of N type bearings. When two or more numbers for
128 bearings other than that are on "Design" columns, refer to bearing numbers of NU type bearings. 129



Single-row cylindrical roller bearings Koyo
d (170) ~ (200) mm

B
7‘ ‘ r r r r r r "a _ j— = f— "
q Gl y El Gl i1 Q | : ﬂ:ﬂ A _ TR
I 1 r r r | r r ! v ! Ta
oo b gagr botyrn L lyrn LAy L lye L4 L 1L ¢Da¢d‘,+ bdvpde  $Dupds { L Lgdi ¢y L gagn,
M el g My \ My =) = VA ) L
NU type NJ type NUP type N type NF type
Design 1 Design 2 Design 3 Design 4 Design 5 Design 1-P  Design 2-P
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Islefen)
e ass
(mm) (kN) load limit . De- (mm)
r r ) | BearingNo.U | o d d d d D D r , N
d D B . 1 Fy Ey G Cor g @ o N N L b N)
min. min. Cy min. min. max. min. min. max. max. min. max. max. (kg)
170 310 52 4 4 — 272 596 637 78.4 N234 4,5 186 — — — 223 294 294 280 3 3 (17.2)
310 86 4 4 208 — 896 1080 127 NU2234 1~3 186 186 204 211 223 294 — — 3 3 29.2
310 86 4 4 205 — 1210 1410 166 NU2234R 1~3 186 186 204 211 223 294 — — 3 3 29.2
360 72 4 4 220 310 997 1010 122 NU334 1~5 186 186 216 223 241 344 344 314 3 3 38.6
360 120 4 4 220  — | 1530 1750 | 199 NU2334 13 186 186 216 223 241 344 — 3 3 | 626
180 280 46 241 2.1 205 — 447 503 63.2 NU1036 1,3 191 191 203 209 — 269 — — 2 2 10.5
320 52 4 4 — 282 618 677 82.2 N236 4,5 196 — — — 233 304 304 290 3 3 (18.0)
320 52 4 4 217 — 783 852 104 NU236R 1~3 196 196 214 221 233 304 — — 3 3 19.3
320 86 4 4 218 — 929 1140 133 NU2236 1~3 196 196 214 221 233 304 — — 3 3 304
320 86 4 4 215 — 1260 1510 175 NU2236R 1~3 196 196 214 221 233 304 — — 3 3 304
320 112 4 4 218 — 1250 1680 190 NU3236 1 196 196 214 221 — 304 — — 3 3 384
380 75 4 4 232 328 1130 1150 136 NU336 1~5 196 196 227 235 255 364 364 332 3 3 42.6
380 126 4 4 232 — 1690 1940 220 NU2336 1~3 196 196 227 235 255 364 — — 3 3 73.0
380 150 4 4 232 — 2070 2520 276 NU3336 1 196 196 227 235 — 364 — — 3 3 84.4
190 290 46 21 2.1 215 — 460 530 65.7 NU1038 1,3 201 201 213 219 — 279 — — 2 2 10.9
340 55 4 4 — 299 694 768 91.3 N238 4,5 206 — — — 247 324 324 310 3 3 (21.5)
340 55 4 4 230 — 869 954 114 NU238R 1~3 206 206 227 234 247 324 — — 3 3 23.3
340 92 4 4 231 — 1040 1290 146 NU2238 1~3 206 206 227 234 247 324 — — 3 3 37.0
340 120 4 4 231 — 694 1930 91.3 NU3238 1 206 206 227 234 — 324 — — 3 3 46.8
400 78 5 5 245 345 1220 1260 146 NU338 1~5 210 210 240 248 268 380 380 349 4 4 49.9
400 132 5 5 245 — 1900 2220 245 NU2338 1~3 210 210 240 248 268 380 — — 4 4 84.7
400 155 5 5 245 — 2340 2910 316 NU3338 1 210 210 240 248 — 380 — — 4 4 96.5
200 310 51 241 2.1 229 — 487 582 71.0 NU1040 1,3 211 211 226 233 — 299 — — 2 2 141
360 58 4 4 — 316 775 865 102 N240 4,5 216 — — — 261 344 344 328 3 3 (25.7)
360 58 4 4 243 — 958 1060 124 NU240R 1~3 216 216 240 247 261 344 — — 3 3 27.2
360 98 4 4 244 — 1190 1490 169 NU2240 1~3 216 216 240 247 261 344 — — 3 3 44.4
360 98 4 4 241 — 1530 1870 211 NU2240R 1~3 216 216 240 247 261 344 — — 3 3 44.4

[Note] 1) For bearings other than NU type bearings (NJ, NUP, N, and NF types), use NJ, NUP, N, and NF for bearing num-
ber instead of supplementary code NU. For example, bearing number of a N type bearing having the same di-
mensions as NU230 is N230.

When "4, 5" is on "Design" column, refer to bearing numbers of N type bearings. When two or more numbers for
bearings other than that are on "Design" columns, refer to bearing numbers of NU type bearings.

130 131



Single-row cylindrical roller bearings Koyo
d (200) ~ (280) mm
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NU type NJ type NUP type N type NF type
Design 1 Design 2 Design 3 Design 4 Design 5 Design 1-P  Design 2-P
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Islefen)
- ass
(mm) (kN) load limit . De- (mm)
r r ) | BearingNo.U | o d d d d D D r , N
d D B . 1 Fy Ey G Cor g o @ N N L b N)
min. min. Cy min. min. max. min. min. max. max. min. max. max. (kg)
200 420 80 5 5 260 360 1220 1270 145 NU340 1~5 220 220 254 263 283 400 400 364 4 4 56.2
420 138 5 5 260 — 1890 2240 244 NU2340 1~3 220 220 254 263 283 400 — — 4 4 97.4
420 165 5 5 260 — 2330 2930 314 NU3340 1 220 220 250 258 — 400 — — 4 4 113
220 340 56 3 3 250 — 637 748 88.1 NU1044 1,3 233 233 248 254 — 327 — — 2.5 25 18.5
370 120 4 4 261 — 1550 2140 233 NU3144 1 236 236 255 264 — 354 354 — 3 3 53.2
400 65 4 4 270 350 949 1080 123 NU244 1~5 236 236 266 273 289 384 384 362 3 3 38.5
400 108 4 4 270 — 1420 1810 196 NU2244 1,2 236 236 266 273 289 384 — — 3 3 60.9
400 144 4 4 270 — 949 2880 123 NU3244 1 236 236 266 273 — 384 — — 3 3 78.8
460 88 5 5 284 396 1490 1570 176 NU344 1~5 240 240 279 287 309 440 440 400 4 4 74.4
460 145 5 5 284 — 2260 2690 287 NU2344 1,3 240 240 276 287 — 440 — — 4 4 119
460 180 5 5 284 — 2660 3300 347 NU3344 1 240 240 279 287 — 440 — — 4 4 148
240 360 56 3 3 270 — 673 822 95.0 NU1048 1,3 253 253 268 275 — 347 — — 25 2.5 201
360 92 3 3 276 — 970 1450 156 NU3048 1 253 253 270 279 — 347 347 — 2.5 2.5 33.0
440 72 4 4 295 385 1170 1340 150 NU248 1~5 256 256 293 298 316 424 424 397 3 3 52.1
440 120 4 4 295 — 1790 2320 246 NU2248 1,2 256 256 293 298 316 424 — — 3 3 825
440 160 4 4 295 — 2450 3460 358 NU3248 1 256 256 293 298 — 424 — — 3 3 107
500 95 5 5 310 430 1790 1950 211 NU348 1~5 260 260 305 313 337 480 480 434 4 4 94.6
500 155 5 5 310 — 2710 3320 346 NU2348 1,3 260 260 303 313 — 480 — — 4 4 152
260 360 46 21 2.1 285 — 566 777 88.8 NU1952 1 271 271 282 288 — 349 349 339 2 2 13.9
360 60 21 2.1 285 — 700 1020 114 NU2952 1 271 271 282 288 — 349 349 339 2 2 184
400 65 4 4 296 — 819 979 110 NU1052 1,3 276 276 292 300 — 384 — — 3 3 29.2
480 80 5 5 320 420 1380 1580 17 NU252 1~5 280 280 318 323 343 460 460 432 4 4 69.0
480 130 5 5 320 — 2240 2950 305 NU2252 1,2 280 280 318 323 343 460 — — 4 4 107
480 174 5 5 320 — 2680 3680 373 NU3252 1 280 280 318 323 — 460 — — 4 4 139
280 350 52 2 2 298 — 536 968 104 NU3856 1 289 289 295 301 — 341 341 — 2 2 115
380 46 241 2.1 305 — 508 689 78.2 NU1956 1 291 291 302 308 — 369 369 339 2 2 14.7
420 65 4 4 316 — 841 1030 114 NU1056 1,3 296 296 313 320 — 404 — — 3 3 35.2

[Note] 1) For bearings other than NU type bearings (NJ, NUP, N, and NF types), use NJ, NUP, N, and NF for bearing num-
ber instead of supplementary code NU. For example, bearing number of a N type bearing having the same di-
mensions as NU230 is N230.

When two or more numbers for bearings other than that are on "Design" columns, refer to bearing numbers of NU type bearings.
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Single-row cylindrical roller bearings Koyo
d (280) ~ 480 mm

B
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NU type NJ type NUP type N type NF type
Design 1 Design 2 Design 3 Design 4 Design 5 Design 1-P  Design 2-P
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Isle;zé)
(mm) (kN) load limit . De- (mm)

v v &y | BearingNo.b | o d, d d d D, D r " i
d D B . 1 Fy Ey G Cor g @ o N N N L ‘ b N)
min. min. Cy min. min. max. min. min. max. max. min. max. max. (kg)
280 500 80 5 5 340 440 1430 1680 179 NU256 1~5 300 300 336 343 365 480 480 452 4 4 72.7
300 380 60 2.1 2.1 322 — 682 1300 134 NU3860 1 311 3N 319 325 — 369 369 — 2 2 16.6
420 56 3 3 332 — 635 873 96.0 NU1960 1,2 313 313 328 335 — 407 407 — 2.5 2.5 23.3
460 74 4 4 340 — 1120 1380 147 NU1060 1,3 316 316 337 344 — 444 — — 3 3 441
540 85 5 5 364 476 1690 1960 206 NU260 1~5 320 320 361 368 392 520 520 487 4 4 90.7
320 480 74 4 4 360 — 1150 1450 152 NU1064 1,3 336 336 356 365 — 464 — — 3 3 48.4

580 92 5 5 390 510 1920 2270 232 NU264 1~5 340 340 386 393 419 560 560 522 4 4 114

670 112 7.5 7.5 425 — 2460 2880 287 NU364 1 352 352 419 428 — 638 638 575 6 6 199
340 420 60 241 2.1 362 — 784 1500 150 NU3868 1 351 351 359 365 — 409 409 — 2 2 18.1
460 56 3 3 370 — 756 1080 114 NU1968 1 353 353 366 373 — 447 447 434 2.5 2.5 25.7
460 72 3 3 372 — 999 1620 168 NU2968 1,3 353 353 368 375 — 447 447 432 2.5 2.5 34.7
520 82 5 5 385 — 1370 1750 183 NU1068 1~3 360 360 381 390 — 500 — — 4 4 64.1
360 440 38 2.1 2.1 380 — 426 692 66.3 NU1872 1 37 3n 378 383 — 429 429 424 2 2 1.7
480 56 3 3 392 — 708 1060 111 NU1972 1 373 373 388 395 — 467 467 — 2.5 2.5 27.3
480 72 3 3 393 — 1060 1820 182 NU2972 1 373 373 390 396 — 467 467 451 2.5 2.5 37.2
540 82 5 5 405 — 1410 1830 189 NU1072 1,3 380 380 401 410 — 520 — — 4 4 67.1

540 134 5 5 413 — 2470 4180 396 NU3072 1 380 380 407 416 — 520 520 — 4 4 111
380 480 75 2.1 2.1 405 — 1070 1970 193 NU3876 1 391 391 401 408 — 469 469 — 2 2 323
560 82 5 5 425 — 1440 1920 195 NU1076 1,3 400 400 421 430 — 540 — — 4 4 701
400 600 90 5 5 450 — 1760 2310 229 NU1080 1,3 420 420 446 455 — 580 — — 4 4 91.0

600 148 5 5 450 — 2830 4370 407 NU3080 1 420 420 443 453 — 580 580 — 4 4 148
420 620 90 5 5 470 — 1750 2320 228 NU1084 1,3 440 440 466 475 — 600 — — 4 4 94.6
460 620 74 4 4 500 — 1320 1990 193 NU1992 1 476 476 495 503 — 604 604 585 3 3 60.8
480 650 78 5 5 525 — 1410 2200 211 NU1996 1 500 500 520 529 — 630 630 — 4 4 72.7

[Note] 1) For bearings other than NU type bearings (NJ, NUP, N, and NF types), use NJ, NUP, N, and NF for bearing num-
ber instead of supplementary code NU. For example, bearing number of a N type bearing having the same di-
mensions as NU230 is N230.
134 When two or more numbers for bearings other than that are on "Design" columns, refer to bearing numbers of NU type bearings. 135



Single-row cylindrical roller bearings Koyo
d 500 ~ 850 mm

B
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NU type NJ type NUP type N type NF type
Design 1 Design 2 Design 3 Design 4 Design 5 Design 1-P  Design 2-P
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Islefen)
e ass
(mm) (kN) load limit . , | De- (mm) NU
«Ny | BearingNo.™ | o d, d d. d D, D . , N

d D B g n Fy Ey G Cor g o @ N a N L ‘ b N)

min. min. Cy min. min. max. min. min. max. max. min. max. max. (kg)

500 620 56 3 3 534 — 884 1560 147 NU18/500 1 513 513 531 537 — 607 607 594 2.5 2.5 37.3

620 90 3 3 534 — 1520 3140 281 NU38/500 1 513 513 530 537 — 607 607 — 2.5 2.5 61.8

670 78 5 5 546 — 1840 3160 294 NU19/500 1-P 520 520 542 550 — 650 650 — 4 4 78.5
670 100 5 5 546 — 2430 4500 408 NU29/500 1-P 520 520 542 550 — 650 650 — 4 4 101
720 100 6 6 556 — 2850 4 440 412 NU10/500 1-P 524 524 551 560 — 696 — 674 5 5 141

530 710 82 5 5 575 — 1650 2560 241 NU19/530 2 550 550 570 579 — 690 690 673 4 4 86.9
710 106 5 5 577 — 2710 4 850 438 NU29/530 1-P 550 550 572 561 — 690 690 — 4 4 118
560 750 85 5 5 613 — 1990 3260 293 NU19/560 1 580 580 609 617 — 730 730 — 4 4 105
750 112 5 5 613 — 3130 5870 514 NU29/560 2-P 580 580 607 617 — 730 730 — 4 4 140
600 800 90 5 5 652 — 2470 4170 369 NU19/600 1-P 620 620 647 656 — 780 780 — 4 4 126

630 780 88 4 4 671 — 1900 3690 317 NU28/630 1 646 646 665 675 — 764 764 — 3 3 91.8
850 100 6 6 689 — 3070 5240 457 NU19/630 1-P 654 654 684 693 — 826 826 — 5 5 165

670 820 69 4 4 708 — 1920 3750 329 NU18/670 1P, 2-P 686 686 705 712 — 804 804 — 3 3 76.6
850 1030 106 5 5 900 — 2660 5960 468 NU28/850 1 870 870 894 905 — 1010 1010 — 4 4 175
1120 118 6 6 917 — 4540 8190 659 NU19/850 1-P 874 874 911 921 — 1096 1096 1061 5 5 310

[Note] 1) For bearings other than NU type bearings (NJ, NUP, N, and NF types), use NJ, NUP, N, and NF for bearing num-
ber instead of supplementary code NU. For example, bearing number of a N type bearing having the same di-
mensions as NU230 is N230.

When two or more numbers for bearings other than that are on "Design" columns, refer to bearing numbers of NU type bearings.
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Double-row cylindrical roller bearings

d 100 ~ 200 mm
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Boundary dimensions Basic load ratings | Fatigue Bearing No. Mounting dimensions (Refer.)
(mm) (kN) load limit NN NNU De- (mm) Mass (kg)
r (kN) Cylindrical Cylindrical sign d, dy D, ra Cylindrical
d D B min Fu Ey G Cor Cy bore bore min. max. min. max. min max. bore
100 140 40 1.1 113 — 139 258 329 — NNU4920 2 106.5 111 115 1335 — 1 1.95
150 37 15 — 137 157 265 33.3 NN3020 — 1 108 — — 142 139 1.5 2.28
105 160 41 2 — 146 197 322 425 NN3021 — 1 114 — — 151 148 2 2.88
110 150 40 1.1 123 — 163 326 42.4 — NNU4922 2 116.5 121 125 1435 — 1 2.10
170 45 2 — 155 221 361 47.9 NN3022 — 1 119 — — 161 157 2 3.65
120 165 45 1.1 1345 — 187 373 47.6 — NNU4924 2 126.5 132 137 1585 — 1 2.90
180 46 2 — 165 232 392 51.1 NN3024 — 1 129 — — 171 167 2 4.00
130 180 50 1.5 146 — 216 428 50.2 — NNU4926 2 138 143.5 148 172 — 15 3.90
200 52 2 — 182 283 476 57.7 NN3026 — 1 139 — — 191 183 2 5.94
140 190 50 15 156 — 222 456 525 — NNU4928 2 148 153.5 158 182 — 15 415
210 53 2 — 192 297 516 61.5 NN3028 — 1 149 — — 201 194 2 6.41
150 210 60 2 1685 — 343 692 80.7 — NNU4930 2 159 166 171 201 — 2 6.50
225 56 21 — 206 334 587 70.1 NN3030 — 1 161 — — 214 208 2 7.74
160 220 60 2 1785 — 340 695 79.8 — NNU4932 2 169 176 182 211 — 2 6.95
240 60 21 — 219 398 695 79.6 NN3032 — 1 17 — — 229 221 2 9.38
170 230 60 2 1885 — 361 763 86.4 — NNU4934 2 179 186 192 221 — 2 7.20
260 67 21 — 236 471 824 105 NN3034 — 1 181 — — 249 238 2 12.8
180 280 74 21 — 255 561 958 118 NN3036 — 1 191 — — 269 257 2 16.8
190 260 69 2 210 — 465 996 119 — NNU4938 2 199 207 215 251 — 2 11.0
290 75 21 — 265 598 1020 128 NN3038 — 1 201 — — 279 267 2 17.6
200 280 80 21 223 — 509 1050 125 — NNU4940 2 211 219.5 228 269 — 2 15.4
310 82 21 — 282 631 1120 137 NN3040 — 1 211 — — 299 285 2 225
340 112 3 — 304 960 1640 194 NN3140 — 1 213 — — 327 307 2.5 413

[Remark] The bearing number of the tapered bore type bearing is suffixed by K.
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Double-row cylindrical roller bearings

d 220 ~ 410 mm
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Boundary dimensions Basic load ratings | Fatigue Bearing No. Mounting dimensions (Refer.)
(mm) (kN) load limit NN NNU De- Mass (kg)
r (kN) Cylindrical Cylindrical sign d, dy D, ra Cylindrical
d D B min Fu Ey G Cor Cy bore bore min max min. max. min. max. bore
220 300 80 21 244 — 561 1220 145 — NNU4944 2 231 241 248 289 — 2 16.7
370 120 4 263 — 1110 1950 223 — NNU3144 2 236 260 268 354 — 3 52.5
240 320 80 21 263 — 588 1340 155 — NNU4948 2 251 260 269 309 — 2 18.0
360 92 3 — 330 864 1590 184 NN3048 — 1 253 — — 347 333 2.5 32.8
400 128 4 286 — 1270 2290 257 — NNU3148 2 256 282 291 384 — 3 65.3
260 360 100 21 287 — 941 2050 228 — NNU4952 2 271 284 296 349 — 2 314
280 380 100 21 308 — 976 2200 239 — NNU4956 2 291 305 316 369 — 2 3341
420 106 4 — 384 1090 2010 220 NN3056 — 1 296 — — 404 387 3 51.2
300 420 118 3 339 — 1170 2720 285 — NNU4960 2 313 335 343 407 — 2.5 51.9
460 118 4 — 418 1290 2460 266 NN3060 — 1 316 — — 444 421 3 70.8
320 480 121 4 — 438 1350 2670 283 NN3064 — 1 336 — — 464 442 3 76.4
480 160 4 362 — 1970 4040 414 — NNU4064 2 336 358 367 464 — 3 99.9
340 460 118 3 372 — 1270 2930 301 — NNU4968 2 353 368 383 447 — 2.5 56.8
520 180 5 387 — 2370 4810 486 — NNU4068 2 360 383 393 500 — 4 136
360 480 118 3 390 — 1340 3050 314 — NNU4972 2 373 387 394 467 — 2.5 58.2
540 134 5 — 493 1560 3090 315 NN3072 — 1 380 — — 520 497 4 107
540 180 5 407 — 2430 5050 503 — NNU4072 2 380 403 413 520 — 4 142
540 266 5 407 — 3930 9410 903 — 72NNU54266 2-P 380 403 413 520 — 4 219
600 192 5 — 538 2820 5400 534 NN3172 — 1 380 — — 580 543 4 218
380 570 300 4 423 — 4970 11700 | 1100 — 76NNU57300 2-P 396 417 425 554 — 3 271
400 600 148 5 — 548 2030 4140 414 NN3080 — 1 420 — — 580 552 4 146
600 170 5 452 — 2930 6200 611 — 80NNU60170 | 2-P 420 447 458 580 — 4 172
600 200 5 453 — 2970 6280 608 — NNU4080 2 420 448 459 580 — 4 195
410 600 220 5 470 — 3700 9060 856 — 82DC60220 2-P 430 465 476 580 — 4 214

[Remark] The bearing number of the tapered bore type bearing is suffixed by K.
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Double-row cylindrical roller bearings

d 420 ~ (670) mm
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Boundary dimensions Basic load ratings | Fatigue Bearing No. Mounting dimensions (Refer.)
(mm) (kN) load limit NN NNU De- (mm) Mass (kg)
r (kN) Cylindrical Cylindrical sign d, dy D, ra Cylindrical
d D B min Fu Ey G Cor Cy bore bore min max min. max. min. max. bore
420 560 140 4 460 — 1670 4290 413 — NNU4984 2 436 457 465 544 — 3 96.7
600 220 5 470 — 3700 9060 856 — 84DC60220 2-P 440 465 476 580 — 4 204
620 150 5 — 570 2310 4570 449 NN3084 — 1 440 — — 600 574 4 154
620 200 5 473 — 3050 6570 629 — NNU4084-1 2 440 468 479 600 — 4 203
430 750 280 75 515 — 6040 12100 | 1110 — 86DC75280 2-P 462 508 521 718 — 6 539
440 600 160 4 487 — 2060 5000 477 — NNU4988 2 456 483 492 584 — 3 133
620 225 4 487 — 3950 9980 921 — 88DC62225 2-P 456 483 492 604 — 3 220
650 212 6 493 — 3430 7530 707 — NNU4088A 2 464 488 501 — — 5 240
650 230 6 495 — 4030 9320 875 — 88NNU65230 2-P 464 489 502 626 — 5 265
460 620 160 4 502 — 2250 5440 516 — NNU4992 2 476 498 507 604 — 3 136
480 680 280 6 527 — 5160 12900 | 1150 — 96NNU68280 | 2-P 504 521 531 656 — 5 325
500 670 170 5 545 — 2940 7 660 706 — 100DC67170A | 2-P 520 541 551 650 — 4 171
680 210 5 547 — 3810 9870 891 — 100NNU68210 | 2-P 520 542 552 660 — 4 225
720 270 8 556 — 4740 11400 | 1040 — 100DC72270A | 2-P 532 551 565 688 — 6 353
720 300 7 556 — 5580 14100 | 1260 — 100DC72300B | 2-P 532 551 561 688 — 55 405
508 7493 355.6 6 566 — 7350 18300 | 1600 — 102DC75356 2-P 532 560 573 725 — 5 540
560 735 170 5 6046 — 3040 7730 694 — 112DC74170 2-P 580 598 609 715 — 4 194
750 190 5 613 — 3190 7940 714 — NNU49/560 2 580 608 619 730 — 4 233
600 800 200 5 652 — 3500 8630 762 — NNU49/600 2 620 647 658 780 — 4 272
870 200 6 — 801 3940 8450 746 NN30/600 — 1 624 — — 846 807 5 388
630 780 150 4 671 — 2430 6 800 591 — NNU48/630 2 646 667 676 764 — 3 154
640 890 320 6 705 — 7330 19900 | 1650 — 128DC89320 2-P 664 699 713 866 — 5 625
670 900 230 6 732 — 5270 14100 | 1190 — NNU49/670 2-P 694 726 740 876 — 5 420

[Remark] The bearing number of the tapered bore type bearing is suffixed by K.
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Double-row cylindrical roller bearings

d (670) ~ 710 mm
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Cylindrical bore Tapered bore Cylindrical bore Tapered bore

Design 1 (NN type) Design 2 (NNU type) Design 2-P (NNU type)
Boundary dimensions Basic load ratings | Fatigue Bearing No. Mounting dimensions (Refer.)
(mm) (kN) load limit NN NNU De- (mm) Mass (kg)
r (kN) Cylindrical Cylindrical sign d, dy D, ra Cylindrical
d D B min Fu Ey G Cor Cy bore bore min. max. min. max. min. max. bore
670 920 330 6 738 — | 7370 20800 | 1700 — 134NNU92330 | 2-P 694 732 746 896 — 5 662
710 950 243 6 775 — | 5890 16200 | 1350 — NNU49/710 2-P 734 769 783 926 — 5 491

[Remark] The bearing number of the tapered bore type bearing is suffixed by K.
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Four-row cylindrical roller bearings

d 100 ~ (160) mm
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Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) (kN) load limit|  Bearing No. Design (mm) ) , | Mass
d D B c Fu roon G ¢ | 9 b Da i " (kg)
min min Cu min. max. min. max. max.
100 140 120 120 10 1.1 14 607 945 134 | 20FC14120 2-2 107 133 131 1 1 5.6
110 170 90 90 127 2 2 538 692 92.0| 22FC1790 1-2 120 160 155 2 2 7.4 = =
180 120 120 128 2 2 798 971| 123 |22FC18120 2-2 119 170 164 2 1.5 12 Design 2-5P
115 165 90 90 1325 11 11| 498 751  90.3|23FC1690 11 122 158 154 1 1 6.5 %
120 165 87 87 1345 1.1 14 468 745 95.2 | 24FC1787 1-2 127 158 154 1 1 5.6
180 105 105 135 2 14 613 796 96.7 | 4CR120 1-2 127 170 165 2 1 9.3
127 17465  150.812 150.812 1395 11 1.1 789 1300 170 |25FC17150 2-2 134 167 163 1 1 10.5
203.2 127 127 147 2 2 930 1180| 160 |25FC20127 1-3 137 193 185 2 2 15.4
(ESSEEE
130 200 104 104 150 2 2 71 953| 115 | 26FC20104 1-2 140 190 182 2 2 1.8 : :
200 125 125 149 2 2 946 1310 176 |26FC20125 1-2 140 190 183 2 2 14.4 Design 3-1 Design 3-1P
140 190 119 119 154 15 15 707 1160| 136 |28FC19119W 1-3 149 181 178 15 15 9.6
210 116 116 158 2 2 848 1120 131 |28FC21116 1-2 150 200 194 2 2 135
145 210 155 155 166 1.1 11| 1060 1710 223 |29FC21155 1-2 152 203 196 1 1 17.8
225 156 156 169 2 2 1150 1680 219 |313924 1-2 155 215 205 2 2 22.9
150 200 120 120 162 2 2 840 1400, 180 |30FC20120 1-2 160 190 188 2 2 101
210 120 120 1685 2 2 859 1380 161 |30FC21120 2-2 160 200 196 2 2 12.8 - =
210 150 150 165 2 2 1090 1780 231 |30FC21150 1-2 160 200 195 2 2 15.9 Design 3-2P
220 150 150 170 2 2 1110 1760 229 |30FC22150 1-2 160 210 202 2 2 19.2
220 150 150 168 2 2 1110 1760 229 |30FC22150A 1-2 160 210 200 2 2 19.5 -
230 156 156 174 2 2 1210 1810 238 |313891-1 1-2 160 220 210 2 2 238 T
160 220 180 180 177 2 2 1210 2170 271 |32FC22180 1-2 170 210 205 2 2 205 T
230 130 130 180 21 21| 1090 1740 217 |314190 1-2 172 218 212 2 2 17.7 D, | $d,
230 168 168 182 11 11| 1300 2210 273 |32FC23170 1-2 167 223 214 1 1 22.8 ‘ \
230 168 168 180 2 2 1310 2200| 273 |32FC23170A 1-2 170 220 212 2 2 2341 ):

[Note] 1) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
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ry, indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension ry.
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Four-row cylindrical roller bearings

d (160) ~ (200) mm
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Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) (kN) load limit|  Bearing No. Design (mm) Mass
r r (kN) d, D. D D
d D B C Fy ; C; Cor & “ ) é (kg)
min min Cu min. max. min. max. max.
160 230 168 168 179 2 2 1400 2210 276 | 32FC23170B 1-4 170 220 215 2 2 22.6
230 180 180 177 2 2 1430 2270 282 | 32FC23180A 1-2 170 220 213 2 2 24.1 . .
240 120 120 183 21 241 831 1140 128 | 32FC24120W 1-3 172 228 219 2 2 18.5
240 170 170 183 24 21| 1480 2220| 279 |32FC24170 1-2 172 228 223 2 2 26.8 Design 2-5P
170 230 120 120 187 2 2 976 1680 208 | 34FC23120 1-2 180 220 215 2 2 144 %
240 156 156 190 2 2 1220 2050 256 | 34FC24156A 1-2 180 230 222 2 2 224
240 156 156 189 2 2 1320 2100 264 | 34FC24156B 1-2 180 230 225 2 2 21.8
240 190 190 187 15 15| 1580 2620 317 | 34FC24190 1-2 179 231 223 15 15 26.9
250 168 168 192 21 21| 1470 2230 277 | 34FC25168 1-2 182 238 232 2 2 27.6
250 170 170 192 21 21| 1470 2230 277 | 34FC25170 1-2 182 238 232 2 2 27.8
260 150 150 195 21 21| 1380 2000| 253 |34FC26150 1-2 182 248 237 2 2 28.8 =
Design 3-1 Design 3-1P
178 258.75 150 150 199 15 15| 1370 2070 261 | 36FC26150 1-2 187 250 239 15 15 25.8
180 250 156 156 200 2 2 1310 1980 271 | 36FC25156A 1-2 190 240 234 2 2 23.3
260 168 168 202 21 21| 1440 2390 291 |313812w 1-4 192 248 238 2 2 29.7
260 168 168 202 21 21| 1540 2420 297 | 36FC26168 1-2 192 248 242 2 2 29.3
265 180 180 203 2 2 1630 2600 313 | 36FC27180 1-2 190 255 243 2 2 33.6
190 260 168 168 212 21 21| 1430 2600 309 |38FC26168-1 1-2 202 248 244 2 2 26.5
270 170 170 212 2 2 1430 2310 283 | 38FC27170 1-2 200 260 250 2 2 30.8 - -
270 170 170 213 2 2 1430 2310 283 | 38FC27170A 1-2 200 260 251 2 2 31.0 Design 3-2P
270 200 200 212 2 2 1840 3080 368 |314199 1-2 200 260 252 2 2 36.1
280 200 200 214 21 21| 1940 3100 370 | 38FC28200 1-2 202 268 258 2 2 42 -
290 190 190 215 21 21| 1950 2 860 340 | 38FC29190 1-2 202 278 265 2 2 44.9
195 300 226 226 220 21 21| 2460 3690 430 | 39FC30226 1-2 207 288 274 2 2 57.9 ‘ ¢T
D, d,
200 270 170 170 222 2 21 | 1480 2780 324 | 314553 1-2 212 260 254 2 2 28.0 ‘
280 152 152 222 21 21| 1380 2150 265 | 40FC28152BW 1-3 212 268 262 2 2 28.0 -
[Note] 1) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r. ——
r, indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension ry. 1
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Four-row cylindrical roller bearings

d (200) ~ (240) mm
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Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) (kN) load limit Bearing No. Design (mm) ) , | Mass
d D B c Fy oo G Co | &V b b "a " (kg)
min min Cu min. max. min. max. max.
200 280 170 170 222 21 21 1600 2620 313 | 40FC28170 1-2 212 268 262 2 2 31.7
280 188 188 222 21 241 1690 2810 331 | 40FC28188 1-2 212 268 262 2 2 35.0
280 190 190 223 3 3 1820 3100| 359 |40FC28190A 1-2 214 266 263 2.5 2.5 36.0
280 200 200 222 2 2 | 1820 3000| 365 |313893-1 1-2 210 270 262 2 2 377 Design 2-5P Design 2-6P
280 200 200 224 21 21 1820 3330 383 | 40FC28200 1-2 212 268 260 2 2 38.7 %
290 192 192 226 21 21 1840 3030 350 |313811 1-2 212 278 268 2 2 42.0
310 160 160 232 21 21 1590 2240 274 | 40FC31160 1-1 212 298 282 2 2 446
310 206 206 227 21 241 2260 3240 387 | 40FC31206 1-2 212 298 283 2 2 56.6
206 299.97 170 170 229 2 2 1840 2780 333 |41FC30170 1-2 216 289 277 2 2 39.2
210 290 192 192 236 21 241 1820 3270 372 | 42FC29192 1-2 222 278 274 2 2 38.1 E E
300 210 210 234 21 21 2080 3490 407 | 42FC30210 1-2 222 288 278 2 2 47.3 } -
Design 3-1 Design 3-1P
220 300 150 150 240 21 241 1510 2500 298 | 44FC30150W 1-3 232 288 280 2 2 30.7
310 192 192 247 21 241 1910 3270 369 |313837-1 1-2 232 298 289 2 2 455
310 192 192 246 2 2 2 050 3420 398 |313837A 1-2 230 300 291 2 2 44.9
310 192 192 245 3 241 1820 2980 349 |44FC31192wW 1-3 232 296 289 25 2 43.9
310 225 225 244 21 21 2 360 4160 467 | 44FC31225A 1-2 232 298 288 2 2 53.5
320 210 210 246 21 21 2200 3490 406 |44FC32210 1-2 232 308 296 2 2 55.4
320 210 210 248 21 21 2270 3740 430 |44FC32210-1 1-4 232 308 296 2 2 56.7
340 180 180 256 3 3 1890 2750 326 |44FC34180A 1-4 234 326 310 25 2.5 59.0
Design 3-2P
230 330 206 206 260 21 21| 2360 3980| 450 |313824A 1-2 242 318 308 2 2 57.5
340 260 260 261 3 3 2890 4900, 549 |46FC34260 1-2 244 326 313 25 25 81.2 |
237 339.67 200 200 264 2 2 2310 3780 432 | 47FC34200 1-2 247 329 314 2 2 58.0 I T
240 330 220 220 270 3 3 2220 4250 471 | 312943/1YD 1-4 254 316 310 2.5 2.5 55.5 D. \ ¢da
330 220 220 264 21 241 2300 4120 462 | 48FC33220 1-2 252 318 308 2 2 54.3 ¢ ‘
330 220 220 268 3 3 2210 4070 454 | 48FC33220BW 1-4 254 316 310 2.5 2.5 55.5 i \
330 250 250 263 21 21 2700 4910 546 | 48FC33250W 1-3 252 318 309 2 2 63.7 r

[Note] 1) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
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1y indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension ry.
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Four-row cylindrical roller bearings Koyo
d (240) ~ (290) mm
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Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) (kN) load limit|  Bearing No. Design (mm) ) , | Mass
d D B c Fu roon G ¢ | 9 b Da i " (kg)
min. min. Cu min. max. min. max. max.
240 340 200 200 26 3 3 | 2350 3780| 432 |48FC34200 1-2 254 326 318 25 25 56.3
340 220 220 268 3 3 | 2510 4240| 472 |48FC34220 1-2 254 326 318 25 25 63.4
250 350 220 220 278 3 3 | 2420 4200| 467 |50FC35220 1-2 264 336 326 25 25 64.6 Design 2-5P
260 355 260 260 286 21 21| 2860 5440| 591 |52FC35260 22 272 343 332 2 2 75.0 %
360 192 192 2867 21 21| 2190 3740| 416 |52FC36192W 13 272 348 335 2 2 59.8
360 200 200 2867 21 21| 2360 4110| 456 |52FC36200 12 272 348 335 2 2 62.0
360 230 230 2925 21 21| 2680 4900| 528 |52FC36230CW 1-4 272 348 340 2 2 69.7
360 230 230 292 21 21| 2520 4790| 515 |52FC36230D 1-2 272 348 336 2 2 726
360 260 260 267 21 21| 2880 5320| 579 |52FC36260 2-2 272 348 335 2 2 80.0
368 268 268 288 21 21| 3430 5990| 645 |52FC37268W 1-4 272 356 344 2 2 89.9 L
370 220 220 202 3 3 | 2500 4330| 476 |313823 12 274 356 342 25 25 76.0 : ,
370 220 220 200 3 3 | 2730 4480 497 |313823A 1-2 274 356 36 25 25 75.0 Design 3-1 Design 3-1P
370 260 260 200 21 21| 3310 5740| 623 |52FC37260 1-2 272 358 346 2 2 88.5
265 370 234 234 202 15 15| 2870 4910| 536 |53FC37234A 12 274 361 346 15 15 763
370 234 234 300 15 15| 280 5290| 579 |53FC37234B 2-2 274 361 348 15 15 785
270 380 230 230 298 21 21| 2910 4910| 535 |54FC38230 1-2 282 368 354 2 2 80.0
280 380 170 170 306 21 21| 2130 3590| 398 |56FC38170W 13 292 368 356 2 2 55.0
390 220 220 312 3 3 | 2500 4640| 501 |313822 1-2 294 376 362 25 25 81.8 .
390 220 220 308 3 3 | 2730 4670| 508 |313822A 1-2 294 376 362 25 25 797 Design 3-2P
390 220 220 306 3 21| 3160 5350| 575 |313822C 1-2 292 376 364 25 2 797
390 220 220 32 3 3 | 2910 5100| 547 |313822D 12 294 376 366 25 25 80.1 N
390 240 240 32 3 3 | 3070 5620| 608 |56FC39240 1-2 294 376 364 25 25 88.1 )
390 275 275 309 2.1 3360 6110| 647 |56FC39275B 1-2 292 378 363 2 2 100 | T
390 275 275 308 3 1| 3810 6850| 719 |56FC39275J 2-4 292 376 366 25 2 102 ¢Da | $du
410 300 300 314 3 3 | 4680 8400 895 |56FC41300 2-6P 294 396 378 25 25 137 ! \
290 390 234 234 320 3 3 | 2880 5500 575 |58FC39234 12 304 376 368 25 25 800 1

[Note] 1) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
rp indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension r;.
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Four-row cylindrical roller bearings

d (290) ~ (340) mm
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Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) (kN) load limit|  Bearing No. Design (mm) ) , | Mass
d D B c Fy T C Co | N & Da " i (kg)
min min Cu min. max. min. max. max.
290 400 180 180 320 3 3 | 2350 4010| 434 |58FC40180W 12 304 386 372 25 25 68.3
410 240 240 320 3 3 | 3270 5540| 589 |58FC41240 12 304 396 380 25 25 99.0
420 300 300 327 3 3 | 380 6960| 722 |58FC42300 12 304 406 387 25 25 138
Design 2-5P Design 2-6P
300 400 300 300 328 3 3 | 3650 7310 746 |6OFC40300A 12 314 386 378 25 25 103
420 218 218 332 3 3 | 2940 5010 537 |60FC42218 1-1 314 406 30 25 25 93.0 ]
420 240 240 332 3 3 | 3330 5750| 606 |60FC42240 11 314 406 392 25 25 102
420 300 300 332 3 3 | 4220 7840| 817 |4CR300 32P | 314 406 392 25 25 125
420 300 300 331 15 15| 4280 7750| 805 |GOFC42300DW 2-4 309 411 395 15 15 127
420 300 300 332 2 2 | 4700 8690| 896 |6OFC42300L-2 26P | 310 410 395 2 2 129
420 300 300 332 3 3 | 4070 7270| 749 |6OFC42300W 2-3 314 406 304 25 25 127
e =t
310 420 300 300 338 3 3 | 3870 7370| 754 |62FC42300 12 324 406 304 25 25 119 : :
430 240 240 3445 3 3 | 3310 5770| 602 |62FC43240 12 324 416 404 25 25 105 Design 3-1 Design 3-1P
440 240 240 341 3 3 | 3530 5730| 604 |62FC44240 12 324 426 409 25 25 13
320 440 230 230 351 3 3 | 3170 5490| 574 |64FC44230/240 12 334 426 411 25 25 103
450 240 240 38 3 3 | 3380 5740| 603 |4CR320 12 334 436 422 25 25 119
450 240 240 35 3 3 | 3300 5730| 604 |64FC45240 12 334 436 419 25 25 17
450 240 240 358 3 3 | 3470 5930| 623 |64FCA5240CW 1-4 334 436 422 25 25 118
460 340 340 30 3 3 | 4840 8730| 890 |64FCA6340A 1-4 334 446 428 25 25 187
480 290 290 31 4 4 | 5120 8450| 883 |64FC48290 26P | 338 462 441 3 3 189
480 350 350 364 21 21| 6290 11000| 1120 |314274A 26P | 332 468 444 2 2 227 Design 3-2P
330 440 200 200 358 3 3 | 2920 5220| 553 |66FCA4200AW 13 344 426 414 25 25 83.4 N
440 200 200 360 3 5 | 2570 4670| 490 |66FCA4200W 1-3 352 426 412 25 4 830
460 340 340 364 21 21| 4840 9150| 926 |66FCA6340 12 342 448 428 2 2 172 ! T
460 340 340 368 4 4 | 5000 9800| 978 |66FC46340B 12 348 442 432 3 3 176 |
460 380 380 364 21 21| 5490 10800| 1070 |66FCA6380W 1-4 342 448 428 2 2 195 D, | $da
340 445 250 250 367 21 4 | 3140 6110| 626 |68FCA5250W 13 358 433 419 2 3 100 ‘ i \
450 250 250 368 21 21| 3430 6480| 672 |68FCA5250BW 13 352 438 424 2 2 106 LI

[Note] 1) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
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ry, indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension ry.
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Four-row cylindrical roller bearings

d (340) ~ 390 mm
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Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) , (kN) load limit|  Bearing No. Design (mm) ) , | Mass
d D B c Fu roon G ¢ | 9 a Da i ' (kg)
min. min Cu min. max. min. max. max.
340 480 350 350 378 4 SP 5740 11100| 1100 |68FC48350-2 2-4 354 462 446 3 2 211
480 350 350 378 3 SP 5990 11500| 1150 |68FC48350D 3-2P 354 466 448 25 2 201
480 350 350 376 4 4 6070 11400| 1150 |68FC48350L 3-2P 358 462 448 3 3 201
480 385 350 378 21 SP | 5990 11500| 1150 | 68FC48350N 2.6P | 358 468 Mg 2 3 209 Design 2-5P Design 2-6P
490 300 300 380 5 5 4390 7690 784 | 68FC49300 1-2 362 468 450 4 4 187 %
490 300 300 379 5 5 4610 7 850 797 | 68FC49300A 1-2 362 468 453 4 4 182
343.052 457.098 254 254 374 3 3 3300 6190 632 | 69FC46254W 1-4 358 443 430 25 25 112
350 500 460 460 388 2 2 8230 16500, 1610 |70FC50460 2-6P 360 490 464 2 2 296
360 480 290 290 392 3 3 4330 8510 842 | 72FC48290 1-2 374 466 452 2.5 2.5 145
500 250 250 394 3 3 | 4390 7340 756 |72FC50250 2:2 374 486 470 25 25 145 b
510 370 370 400 4 4 5750 11000 1090 |72FC51370 1-2 378 492 470 3 3 241 Design 3-1 Design 3-1P
520 380 380 405 2 5 7270 13700| 1350 |72FC52380 2-6P 382 510 485 2 4 270
370 520 380 380 409 5 5 6660 13200| 1300 |74FC52380 2-6P 392 498 481 4 4 257
520 400 400 413 5 5 5930 11900| 1150 |74FC52400W 2-4 392 498 481 4 4 268
540 400 400 415 4 4 6500 11500 1130 |74FC54400A 1-2 388 522 499 3 3 311
375 545 400 400 417 4 4 7920 14500| 1410 |75FC55400 3-2P 393 527 505 3 3 315
380 520 280 280 417 4 4 4660 8550 850 |76FC52280 1-2 398 502 487 3 3 173
520 290 290 418 4 4 4700 8 840 878 | 76FC52290 1-2 398 502 486 3 3 181 Design 3-2P
540 300 300 421 3 3 5820 10100| 1010 |76FC54300 2-6P 394 526 505 25 25 222
540 340 340 422 4 4 5760 10300| 1010 |76FC54340W 3-1 398 522 502 3 3 256 —
540 360 360 422 4 4 6870 12900| 1260 |76FC54360 2-6P 398 522 502 3 3 266 T
540 400 380 422 4 4 7530 14300| 1400 |76FC54380 2-6P 398 522 504 3 3 287 . T
540 400 400 422 4 4 7560 14600| 1410 |76FC54400BW 2-6P 398 522 502 3 3 298 ¢D. ‘ ¢da
540 400 400 422 4 4 7560 14600| 1410 |76FC54400DW 3-2P 398 522 502 3 3 298 ! ‘ \
390 550 400 400 434 5 SP 6430 12400 1190 |78FC55400AW 2-3 410 528 510 4 4 296 ¥
[Notes] 1) SP indicates the specially chamfered form. |
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2) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
rp indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension r;.
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Four-row cylindrical roller bearings

d 400 ~ 444.5 mm
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Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) (kN) load limit Bearing No. Design (mm) ) , | Mass
d D B c Fu roon G ¢ | 9 b Da i " (kg)
min. min Cu min. max. min. max. max.
400 520 250 250 432 4 4 3650 7050 698 | 80FC52250W 1-3 418 502 492 3 3 133
560 360 360 441 5 5 6980 13400| 1290 |80FC56360 2-6P 422 538 521 4 4 277
560 410 410 445 5 5 7930 15800| 1500 |4CR400 3-2P 422 538 525 4 4 310
560 410 410 445 2 5 | 8100 16300| 1540 |8OFC56410 2.6P | 422 550 55 2 4 315 Design 2-5P Design 2-6P
600 380 380 450 5 5 8310 14300| 1400 |80FC60380 2-6P 422 578 552 4 4 388 %
406.4 609.6 304.8 304.8 460 5 5 5500 8750 868 | 81FC6130W 1-4 429 587 556 4 4 307
410 546 400 400 448 5 5 6260 13000| 1240 |82FC55400 2-2 432 524 516 4 4 256
600 440 440 460 5 5 10100 18800| 1780 |82FC60440 2-6P 432 578 560 4 4 432
418.5 600 410 410 470 5 5 8300 15700| 1500 |84FC60410A 2-6P 441 578 560 4 4 385
=
419 592 350 350 462 4 4 | 7120 12900| 1250 |8AFC59350 1-6p | 437 574 552 3 3 304 Design 3-1 Design 3-1P
420 560 280 280 457 4 4 4900 9410 913 | 84FC56280 1-1 438 542 527 3 3 189
560 400 400 458 4 4 6080 12700| 1200 |84FC56400 2-4 438 542 526 3 3 270
580 320 320 463 4 4 5960 11000| 1070 |84FC58320 2-4 438 562 543 3 3 249
600 440 440 470 5 5 9080 17700| 1670 |4CR420A 3-1P 442 578 560 4 4 420
430 591 420 420 472 5 5 8200 16800| 1570 |86FC59420 2-2P 452 569 552 4 4 345
591 420 420 476 4 4 8150 17400| 1610 |86FC59420-2 2-6P 448 573 552 3 3 349
591 420 420 476 4 4 7390 14700| 1380 |86FC59420A-1 1-3 448 573 552 3 3 340
600 450 450 475 5 5 9350 19300| 1800 |86FC60450 2-6P 452 578 559 4 4 405 Design 3-2P
440 590 270 270 482 4 4 4530 8460 830 | 88FC59270W 1-3 458 572 554 3 3 207 |
620 450 450 487 4 4 9900 20000| 1840 |4CR440 3-1P 458 602 577 3 3 440 T
620 450 450 487 4 4 9900 20000| 1840 |88FC62450AW 2-6P 458 602 577 3 3 440 = T
640 420 420 492 5 5 9810 18400| 1740 |88FC64420 2-6P 462 618 592 4 4 470 ¢D ‘ ¢d
720 452 452 512 6 6 10800 16600| 1590 |88FC72452 1-6P 468 692 652 5 5 740 4 ‘ \ N
444.5 660.4 323.85 323.85 500 4 4 7590 12600| 1210 |89FC66324 1-6P 463 642 608 3 3 400 )

[Note] 1) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
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ry, indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension ry.
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Four-row cylindrical roller bearings

d 445 ~ 500 mm
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Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) , , (kN) load limit|  Bearing No. Design (mm) ) , | Mass
d D B c Fu reen G ¢ | 9 b Da i " (kg)
min min Cu min. max. min. max. max.
445 635 375 375 49 4 4 | 7820 14600| 1390 |4CR445 3-1P 463 617 588 3 3 385
450 630 450 450 500 4 4 | 8540 16600| 1540 |9OFC63450A 2-2 468 612 590 3 3 433
Design 2-5P Design 2-6P
460 600 400 400 497 4 SP | 6630 14300| 1320 |92FC60400 2-4 478 582 567 3 3 287
620 400 400 504 4 4 | 8560 18200| 1660 |A4CRA60C 31P | 478 602 584 3 3 350 %
620 400 400 502 4 4 | 8140 17000| 1580 |92FC62400BW 1-6P 478 602 582 3 3 350
620 400 400 502 4 4 | 7380 14800| 1370 |92FC62400D 1-4 478 602 583 3 3 340
650 470 470 509 6 6 |11300 22200| 2050 |92FC65470W 1-6P 488 622 609 5 5 494
660 500 500 512 4 4 |11700 23300| 2130 |4CR460 3-1P 478 642 612 3 3 590
660 500 500 510 5 5 |12000 23400| 2140 |92FC66500 2-6P 482 638 614 4 4 573
680 400 400 504 4 4 | 9940 16600| 1590 |4CR460D 3-1P 478 662 624 3 3 510 =
480 650 450 450 525 5 5 |10600 22400| 2040 |96FC65450B 2-6P 502 628 615 4 4 440 Design 3-1 Design 3-1P
650 460 460 526 5 5 | 9660 20800| 1890 |96FC65460 2-6P 502 628 610 4 4 443
680 460 460 532 5 5 |10800 21300| 1950 |96FC68460 2-6P 502 658 632 4 4 545
680 500 500 534 5 5 |10800 22000| 1990 |4CR480 3-1P 502 658 630 4 4 580
680 500 500 534 5 5 |10800 22000| 1990 |4CRA480B 3-2P 502 658 630 4 4 580
680 500 500 532 5 5 |12000 24300| 2190 |96FC68500A 2-6P 502 658 632 4 4 595
495 615 360 360 530 SP SP | 5060 12000| 1100 |99FC62360 2-4 511 597 586 3 3 235
500 670 450 450 540 5 SP | 10600 22500| 2020 |100FC67450A-3 2-6P 522 648 630 4 4 451 :
680 420 405 550 5 5 | 8380 17600| 1610 |100FC68405 2-6P 522 658 634 4 4 442 Design 3-2P
680 450 450 5425 4 4 |11300 23100| 2110 |100FC68450 2-6P 518 662 639 3 3 495
690 510 510 550 5 5 |11700 24600| 2200 |100FC69510A 3-2P 522 668 646 4 4 562 ]
710 480 480 558 6 6 |12200 24800| 2220 |100FC71480 2-6P 528 662 662 5 5 631 1
720 400 400 568 5 6 |10400 18900| 1750 |100FC72400 1-6P 528 698 672 4 5 549 T
720 530 530 560 6 6 |13600 26500| 2370 |100FC72530 2-6P 528 692 674 5 5 725 $Da } $du
720 530 530 568 5 4 |13700 28900| 2580 |100FC72530C 2-6P 518 698 672 4 3 742 \
720 530 530 560 6 6 |13600 26500| 2370 |100FC72530W 3-2P 528 692 674 5 5 725 .

[Notes] 1) SP indicates the specially chamfered form.
2) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
rp indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension r;.
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Four-row cylindrical roller bearings
d 510 ~ (600) mm
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Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) , (kN) load limit|  Bearing No. Design (mm) ) , | Mass
d D B c Fy TNt g Co | &V du Da "a ' (kg)
min min Cu min. max. min. max. max.
510 670 320 320 554 5 5 6950 14300| 1310 |102FC67320 1-6P 532 648 634 4 4 305
670 450 450 550 5 5 |10400 23400| 2100 |102FC67450 2-6P 532 648 634 4 4 433
520 680 450 450 562 5 5 9760 22300| 1980 |104FC68450W 2-6P 542 658 642 4 4 435 Design 2-5P Design 2-6P
735 535 535 5745 5 5 | 13200 27200| 2400 |104FC74535 2-5P 542 713 680 4 4 738
735 535 53 5745 5 5 | 13400 27500| 2420 |104FC74535C 3P | 542 713 682 4 4 735 ]
530 760 520 520 589 6 SP | 14400 28800| 2520 |106FC76520A 2-6P 548 732 705 5 25 810
780 570 570 595 6 6 | 15600 30600| 2710 |106FC78570 2-6P 558 752 719 5 5 957
780 570 570 595 6 6 | 15600 30600| 2710 |106FC78570B 3-2pP 558 752 719 5 5 960
536.17 762.03 558.8 558.8 598 5 SP | 14200 29100| 2530 |107FC76559AW 2-6P 559 740 710 4 4 825
(EEEINEEET
545 810 580 580 614 6 6 | 16500 32100| 2820 |4CR545 3-1P 573 782 744 5 5 1090
Design 3-1 Design 3-1P
550 740 510 510 600 6 6 | 13000 28100| 2440 |110FC74510 2-6P 578 712 700 5 5 635
560 780 570 570 616 5 2.1 | 15500 33100| 2870 |112FC78570 2-6P 572 758 727 4 2 865
800 600 600 620 75 7.5 [16300 33400| 2890 |112FC80600 2-6P 596 764 740 6 6 1010
820 600 600 625 6 6 |18400 36300| 3130 |112FC82600 2-6P 588 792 759 5 5 1120
570 800 514 514 626 6 6 | 14600 29200| 2550 |114FC80514A 2-6P 598 772 746 5 5 829
815 594 594 628 6 6 |16400 32100| 2810 |114FC81594 2-6P 598 787 758 5 5 1010
571.1 812.97 594 594 636 6 6 |16800 35100| 3010 |114FC81594A 2-6P 600 784 756 5 5 1030 Design 3-2P
590 820 590 590 649 6 SP |[16400 35100| 3010 |118FC82590 2-6P 621 792 765 5 5 990
600 820 575 575 660 5 5 | 16300 36000| 3060 |120FC82575B 2-6P 622 798 772 4 4 925 ]
820 575 575 660 5 5 | 16300 36000| 3060 |120FC82575C 3-2pP 622 798 772 4 4 920 T
850 600 600 664 4 4 | 18300 38100| 3230 |120FC85600 3-2P 618 832 792 3 3 1120 4D | bd
a a
870 578 540 672 6 SP | 16600 32300| 2770 |120FC87540A 2-6P 628 842 808 5 5 1120 ‘
870 640 640 672 6 6 | 19600 40000| 3360 |120FC87640 2-6P 628 842 808 5 5 1320 i
870 640 640 669 5 5 | 19600 40000| 3360 |4CR600 3-1P 622 848 805 4 4 1310

[Notes] 1) SP indicates the specially chamfered form.
2) ry indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
ry, indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension ry.
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Four-row cylindrical roller bearings

d (600) ~ 730 mm

—
— r
e e [EiE [ =] Iy e
r
B
$D $dgF.
+ RS ==y e e e e
Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) , (kN) load limit|  Bearing No. Design (mm) ) , | Mass
d D B c Fy T C Co | N & Da " i (kg)
min min Cu min. max. min. max. max.
600 870 640 640 682 4 4 |19400 40800| 3410 |4CR600A 2-6P 618 852 812 3 3 1330
870 640 640 669 5 5 | 19600 40000| 3360 |4CR600B 2-6P 622 848 805 4 4 1310
610 850 570 570 670 6 6 | 16500 34900| 2990 |122FC85570 2-6P 638 822 790 5 5 1040 Design 2-5P Design 2-6P
870 660 660 680 6 6 | 19000 40300| 3360 |122FC87660 2-6P 638 842 808 5 5 1310
630 800 360 360 675 5 5 8600 19500| 1700 |126FC80360 2-6P 652 778 759 4 4 440
640 880 600 600 700 6 6 | 18800 40800| 3400 |128FC88600 2-5P 668 852 824 5 5 1130
650 920 670 670 723 75 75(21000 45500 3770 |130FC92670 2-6P 686 884 855 6 6 1450
920 670 670 724 75 75(21000 45500| 3770 |130FC92670A 2-6P 686 884 856 6 6 1480
920 690 690 724 75 75 (21000 45500 3770 |130FC92690 2-6P 686 884 856 6 6 1490 Bl
660 820 440 440 708 4 4 9090 22700| 1910 |132FC82440W 2-4 678 802 784 3 3 513 Design 3-1 Design 3-1P
889.75 670 670 718 6 6 | 19600 46900| 3840 |132FC89670 2-6P 688 861 830 5 5 1240
665 968.6 732 732 7345 6 SP | 26600 53300| 4350 |133FC97732 2-6P 693 940 899 5 5 1870
680 1020 680 680 775 5 SP | 25200 49200| 4070 |4CR680D 3-2P 719 998 946 4 8 2 040
690 980 715 715 7675 7.5 7.5 (22900 48800| 3990 |138FC98715 2-6P 726 944 911 6 6 1660
980 750 750 766 6 7.5 |24100 52300| 4240 |138FC98750 3-2P 726 952 910 5 6 1860
980 750 750 766 6 7.5 (24100 52300| 4240 |138FC98750A 2-6P 726 952 910 5 6 1860
Design 3-2P
700 980 700 700 774 6 6 | 22300 48200| 3940 |140FC98700 26P | 728 952 914 5 5 1680 esign 3
980 700 700 774 6 6 | 22300 48200 3940 |140FC98700A 3-2P 728 952 914 5 5 1680
980 700 700 766 4 4 | 24100 51300| 4180 |140FC98700C 2-6P 718 962 914 3 3 1710 ]
1000 710 710 770 4 4 | 23700 47400| 3920 |140FC100710W 2-6P 718 982 930 3 3 1810 I T
710 929.9 645 635 767 5 5 | 19400 47000 3810 |142FC93635 2-6P 732 907 879 4 4 1170 ¢$D, } ¢d,
730 1030 750 750 809 6 6 |27100 59500| 4700 |146FC103750 2-6P 758 1002 961 5 5 2060 \
1050 693 670 804 6 6 |26000 51200 4200 |146FC105670 2-6P 758 1022 978 5 5 1980 ]
[Notes] 1) SP indicates the specially chamfered form. |
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2) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
rp indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension r;.
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Four-row cylindrical roller bearings
d 750 ~ (850) mm

—
-— r
e e e [EiEr) EiE =) = = =y
r
B
4D bd F,
1 RS ==y Ui i e e
Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) (kN) load limit|  Bearing No. Design (mm) ) , | Mass
d D B c J AR IS Co | Y o b a " (kg)
min min Cu min. max. min. max. max.
750 1000 670 670 813 6 6 22900 54200| 4300 |150FC100670 2-6P 778 972 941 5 5 1520
1020 630 620 816 6 6 22000 48300| 3880 |150FC102620 2-1P 778 992 956 5 5 1550
755 1070 750 750 837 75 75 (28000 60300 4740 |151FC107750A 3-2P 791 1034 997 6 6 2240 Design 2-5P Design 2-6P
760 1015 700 700 832 75 7.5 22400 54200| 4270 |152FC102700 25P | 796 979 956 6 6 1590 %
1030 750 750 828 75 75(25700 61100| 4760 |152FC103750 2-6P 796 994 962 6 6 1870
1079.5 787 787 846 75 7528400 61700| 4810 |152FC108787B 2-6P 796 1043 1006 6 6 2380
1079.5 787 787 846 75 75[29800 65700 5210 |152FC108787D 3-2P 796 1043 1006 6 6 2420
1080 805 790 847 6 6 28400 61700 4810 |4CR760 3-1P 788 1052 1007 5 5 2440
761.425 1079.602 7874 787.4 846 75 75(29800 65700| 5210 |152FC108787C 2-6P 798 1043 1006 6 6 2420
(ESSEEE
765 1010 718 708 87 6 6 |23900 58000| 4540 |153FC101708A 2-6P | 793 982 %3 5 5 | 1610 Design 3-1 Design 3-1P
1065 662 652 840 6 6 24100 51700 4180 |153FC107652 2-6P 793 1037 992 5 5 1870
770 1075 770 770 847 75 6 29000 63500| 4950 |154FC108770 3-2P 798 1039 1007 6 5 2240
1075 770 770 847 75 6 29000 63500 4950 |154FC108770A 2-6P 798 1039 1007 6 5 2250
1080 650 650 845 6 6 25200 52000 4210 |154FC108650 2-6P 798 1052 1010 5 5 1930
780 1070 780 780 852 6 6 28500 65100| 5140 |156FC107780A 2-6P 808 1042 1002 5 5 2140
790 1015.9 610 610 850 6 6 19400 48800| 3830 |158FC102610 2-6P 818 987 962 5 5 1290
800 1080 750 750 880 6 6 23000 55000| 4310 |160FC108750 2-6P 828 1052 1010 5 5 2020 Design 3-2P
820 1130 650 650 891 6 6 25800 53700| 4310 |164FC113650 2-6P 848 1102 1059 5 5 2030 |
1130 800 800 903 75 7529300 66900 5110 |164FC113800A 3-2P 856 1094 1059 6 6 2510 T
1130 800 800 903 75 75(29300 66900| 5110 |164FC113800D 2-6P 856 1094 1059 6 6 2510 1 T
840 1160 840 840 920 75 7533100 76000| 5830 |168FC116840B 2-6P 876 1124 1084 6 6 2800 ¢Da } ¢d€.
850 1150 840 840 928 6 6 32000 77700 5900 |170FC115840 2-6P 878 1122 1078 5 5 2620 \
1180 650 650 945 75 75]23900 51300 4050 |170FC118650 2-5P 886 1144 1105 6 6 2190 ]

[Note] 1) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
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rp indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension r;.

167




Four-row cylindrical roller bearings

d (850) ~ 1000 mm

—
— r
e ey EiEy ([P e A=y =
r
B
) $d F.
L= =y ety Ol ehi e
Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) , (kN) load limit|  Bearing No. Design (mm) ) , | Mass
d D B c Fu toon C cy | 9 & Da " i (kg)
min min Cu min. max. min. max. max.
850 1180 850 850 940 75 75 |31800 72700 5610 |170FC118850 3-2P 886 1144 1104 6 6 2900
1180 850 850 940 75 75 |31800 72700| 5610 |170FC118850B 2-6P 886 1144 1104 6 6 2900
1180 875 850 940 75 75 [31800 72700 5610 |4CR850A 3-1P 886 1144 1104 6 6 2930
Design 2-5P Design 2-6P
855 1094.9 665 655 918 6 6 |22600 58000| 4480 |171FC109655 2-6P 883 1066 1038 5 5 1580
1178 714 704 9285 6 6 |29600 62900 4920 |171FC118704 26P | 883 1150 1104 5 5 | 2410 ]
860 1140 750 750 938 75 7.5 |26000 63800| 4870 |172FC114750 2-6P 896 1104 1074 6 6 2080
1160 780 780 932 6 6 |31000 72600| 5610 |172FC116780 2-6P 888 1132 1088 5 5 2 470
862.98 1219.302 8763 889 956 7.5 7.5 37500 84600| 6370 |173FC122889B 2-6P 899 1183 1136 6 6 3450
1219.302 889 889 960 7.5 7.5 |33100 74400| 5680 |173FC122889 2-6P 899 1183 1132 6 6 3360
e =t
870 1145 705 685 940 6 6 |26800 63700| 4900 |174FC115685B 2-6P 898 1117 1085 5 5 1980 : :
1181.1 750 750 942 95 SP | 30800 68600| 5250 |174FC118750 3-2P 906 1137 1110 8 6 2 470 Design 3-1 Design 3-1P
880 1140 800 800 946 6 6 | 29600 77400| 5830 |176FC114800 2-6P 98 1112 1078 5 5 2210
1230 850 850 970 75 7536300 82100| 6220 |176FC123850A 2-6P 916 1194 1148 6 6 3280
900 1220 840 840 981 75 7.5 |35000 83100| 6240 |180FC122840 2-6P 93 1184 1146 6 6 2980
1220 840 840 989 75 7.5 |34600 83300| 6240 |180FC122840A 2-6P 93 1184 1150 6 6 2930
1230 895 870 990 75 7.5|33000 77500| 5850 |180FC123870 2-6P 93 1194 1154 6 6 3170
1230 895 870 990 75 7.5|33000 77500| 5850 |180FC123870A 3-1P 936 1194 1154 6 6 3160
1280 930 930 1000 75 75 (40200 90300| 6730 |180FC128930 2-6P 936 1244 1190 6 6 4050 :
1280 1050 840 1000 75 7536200 79100| 6050 |180FC128840 1-6P 936 1244 1190 6 6 3890 Design 3-2P
920 1280 815 800 1010 75 75 (36000 79900| 6090 |184FC128800 3-2P 956 1244 1196 6 6 3280 —
1280 865 850 1015 75 75 (34600 77500| 5890 |4CR920 3-1P 956 1244 1195 6 6 3460 T
1300 975 950 1019 75 75 (40800 92600| 6840 |4CR920A 3-2P 956 1264 1209 6 6 4180 . T
950 1300 965 950 103 7.5 7.5 |40900 96900| 7090 |4CR950A 3-1P 986 1264 1216 6 6 3900  $Da } $da
1330 950 950 1053 95 95 (4180 97200| 7110 |190FC133950 2-6P 994 1286 1241 8 8 4330 \
1 000 1360 1025 1000 1092 7.5 75 |45200 111000 7880 |200FC136100 26P | 1036 1324 1276 6 6 4480 L

[Notes] 1) SP indicates the specially chamfered form.
2) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
rp indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension r;.
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Four-row cylindrical roller bearings Koyo
d 1200~ 1480 mm

N
_ r
e e e = e
r
B
$D $d ¢ Fu
C
e o R ST S S e i R
Design 1-1 Design 1-2 Design 1-3 Design 1-4 Design 1-6P Design 2-1P Design 2-2 Design 2-2P Design 2-3 Design 2-4
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions (Refer.)
(mm) (kN) load limit|  Bearing No. Design (mm) ) , | Mass
d D B c Fy AN el c | du Da a " (kg)
min.  min Cy min. max. min. max. max.
1200 1509.85 10275 1005 1278 75 7.5 45900 131000| 8870 |240FC151101 2-6P 1236 1473 1438 6 6 4390
1250 1600 890 860 1338 75 7.5 |43500 113000| 7840 |250FC160860A 2-6P 1306 1566 1524 6 6 4200 — — — —
Design 2-5P
1 300 1655 890 880 1391 75 75 [45100 121000 8290 |260FC165880 2-6P 1336 1619 1571 6 6 4830
1349.04 1745 1010 1000 1446 75 7.5 55300 146000| 9680 |270FC175110 2-6P 1386 1709 1651 6 6 6450
1480 1849.74 1100 1100 1574 75 7.5 |59500 174000(11100 |296FC185110 2-6P 1516 1813 1764 6 6 7170
[Note] 1) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
ry, indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension ry.
St
Design 3-1 Design 3-1P
Design 3-2P

4D, } 4a.

170 171



Four-row cylindrical roller bearings (tapered bore)

d 151.5 ~ 855 mm

Koyo

L ¢da

B
g e e i == == ===,
r | | | | |
4D pd f b . f f f f f
] ] ] ] -
= R e R EEEH B
Design 1-1 Design 1-2 Design 1-3P Design 1-4 Design 2-2 Design 2-3
Boundary dimensions Basic load ratings | Fatigue Mounting dimensions
(mm) , load limit Bearing No. Design (mm) ) ) “:I]?S)S
¢ 4 o 5 R onon e o |0 ST il R )
151.5 1655 230 168 180 2 2 1310 2200 273 | 32FC23170AK 1-1 176 212 220 2 2 24 T o d
181.5 1955 260 168 209 11 1.1 1400 2530 301 | 314023A 1-1 203 241 253 1 1 27.7 L ;
320.833 350 490 350 385 SP 2 5910 11100 1100 | 70FC49350WK 1-2 360 457 480 2 2 226 i 7
356.666 389.999 550 400 431.902 2 2 7530 14700 1420 | 71FC55400BK 1-4 400 511 540 2 2 336 —5
358.83 388.83 520 360 422 5 3 5330 10900 1040 | 467412 2-3 407.8 486 501 4 2.5 243
412.5 450 630 450 500 4 4 8540 16600 1540 | 90FC63450KW 1-2 468 590 612 3 3 490
640.833 700 1000 710 770 4 4 23700 47400 3920 | 140FC100710K 1-3P | 720 930 980 3 3 1790
650.833 710 1020 710 785 4 4 24 200 49100 4030 | 142FC102710K 1-3P 730 945 1000 3 3 2140
855 880 1180 750 946 9.5 75 | 29100 66100 5060 | 176FC118750AK 1-3P | 911 1106 1145 8 6 2480

[Notes] 1) SP indicates the specially chamfered form.

2) r, indicates housing chamfer dimension corresponding to outer ring chamfer dimension r.
rp indicates the shaft chamfer dimension corresponding to inner ring chamfer dimension r;.

172

173



Koyo

Wide series cylindrical roller bearings

W 99, W99, SW99 series W D99 series

e This type has high radial load
capacity, and so, is suited to
T:l__u__ﬁ i i i B heavy duty applications or where
shock loading is expected.
o Quter ring is available either with
or without ribs, either of which is
provided with two lubrication

holes.
Some bearings have four
lubrication holes.
g % ]
S— | E—

Design 1 Design 2 Design 3

W T99 series -+ For line shaft

e This is a type equivalent to the above bearing
except for extended inner ring provided with a

e Applicable to such applications where large

axial movement of the inner ring is involved,
and mainly used for line shafts of rolling mill

] ]
] i table rollers.
Design 4 Design 5
Tolerances Consult with JTEKT, as bearings are manufactured at special tolerance corre-

sponding to each application of bearing. Tolerances generally correspond to class
0 or class 6 specified in JIS B 1514 (See Table 2-2 given on page 18).

Radial internal clearance (Refer to Table 4-4 on page 51 and 52)

Equivalent radial load Dynamic equivalent radial load - P; = F;
Static equivalent radial load --------- Por = Fr
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Wide series cylindrical roller bearings Koyo
d 50 ~ (150) mm

B
C
L e | ‘
[ s I e R 5 |
o || 4 ‘ ‘
1
Tk ]
$D ¢ Fwdd $Ew Kol . ] $Ew $D, $da
[Note]
0 =30°
LI 7 e 0= 45" Desan 4.9)
i % — &D—_E — 0, = 45° (Design 4, 5)
n-¢m
Design 1 Design 2 Design 3 Design 4 Design 5
Boundary dimensions Basic load ratings | Fatigue Lubrication Key way dimensions Mounting dimensions
(mm) (kN) Ioa(ill\;r)nit Bearing No. Design hc:')le (mm) . (Igm) I\:I]?gs)s
r i n-gm a a Ta
d b B c Fu Ey min. min. G Cor Cy (qty-mm) K Kp "k min. max. max.

50 90 44450 — 60.325 — 2.0 2.0 148 167 242 |W99210NU 1 2-8 — — — 58 82 1 117
55 100  46.025 — 66.635 89.635 2.0 2.5 183 199 29.3 |W99211 2 2-8 — — — 64 92 1.5 1.64
60 110 49200 — 73.025 — 24 2.4 216 237 34.7 |W99212NU 1 2-8 — — — 69 101 1.5 2.02
70 125 60325 — 84.138 109.538 2.8 2.8 303 381 55.6 |W99214 2 2-9.5 — — — 80 115 1.5 3.19
75 130  66.675 — 88.881 114.281 2.8 2.8 328 428 61.8 |W99215 2 2-95 — — — 85 120 1.5 3.69
80 140  66.675 — 95.250 — 3.2 3.2 349 437 62.1 |W99216NU 1 2-11.1 — — — 91 129 2 4.29
100 180  58.740 — 120 — 4 4 425 483 64.8 |99220NU 1 2-14 — — — 112 168 2.5 6.41
180 82550 — 120650 — 4 4 568 701 92.9 |W99220NU 1 2-14 — — — 112 168 25 9.37
101.600 180 110 58.740 120 — 4 3 425 483 64.8 |T99220NU-1 4 2-14 20 10 1.5 113 167 2 7.59
110 200 65.088 — 133500 — R21 R21 478 579 771 |99222NU 1 2-14 — — — 122 188 2 9.07
200 88900 — 132500 — 4 4 664 802 | 103 W99222NU 1 2-14 — — — 123 187 25 11.9

114.300 200 111.125 88.900 133.350 — 4 3 663 803 | 103 TW99222NU 4 2-14 28.97 9.53 2 126 187 2 11.9
125.413 230 117.475 79.375 153.988 — 48 3 700 838 | 106 T99226NU 4 2-14 25.8 9.53 2 137 215 2 16.4
130 230 79375 — 153988 — 4.8 4 700 838 | 106 99226NU 1 2-14 — — — 143 215 25 13.9
230 107950 —  153.988 — 4.8 4 883 1130 | 140 W99226NU 1 2-14 — — — 143 215 25 18.9

138.113 250 130.175 120.650 168.275 — 5.6 3 1130 1540 | 184 TXW99228NU 4 2-14 35.32 9.5 2 150 233 2 26.0
140 250 82550 —  168.275 — 5.6 5.6 792 968 | 119 99228NU 1 2-14.3 — — — 157 233 3 17.2
250 82550 —  168.275 222.251 5.6 5.6 872 1100 | 136 99228 2 2-14.3 — — — 157 233 3 17.2

250 120650 —  168.275 — 5.6 5.6 1130 1540 | 184 W99228NU 1 2-14 — — — 157 233 3 25.2

250 120.650 —  168.275 222.251 5.6 5.6 1260 1770 | 211 W99228 2 2-14 — — — 157 233 3 25.2

150 270 83900 — 179388 — 5.6 5.6 852 1000 | 121 99230NU 1 2-16 — — — 167 253 3 215
270 120650 —  179.388 — 5.6 5.6 1080 1350 | 160 W99230NU 1 2-16 — — — 167 253 3 29.6
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Wide series cylindrical roller bearings

d (150) ~ 200 mm

Koyo

B
C
L e | ‘
T R N oD |
o || 4 ‘ ‘
1
Tk ]
$D ¢ Fwdd $Ew Kol . ] $Ew $D, $da
[Note]
0 =30°
LI 7 e 0= 45" Desan 4.9)
i % — &D—_E — 0, = 45° (Design 4, 5)
n-¢m
Design 1 Design 2 Design 3 Design 4 Design 5
Boundary dimensions Basic load ratings | Fatigue Lubrication Key way dimensions Mounting dimensions
(mm) (kN) Ioa(;idl\;r)nit Bearing No. Design hc:')le (mm) . (Igm) I\:I:gs)s
r i n-gm a a Ta

d b B c Fu Ey min. min. G Cor Cy (qty-mm) K Kp "k min. max. max.
150 270 120650 —  179.388 239.714 5.6 5.6 1230 1600 | 190 W99230 2 2-16 — — — 167 253 3 29.6
150.813 270 136.525 88.900 179.388 — 5.6 4.06 852 1000 | 121 T99230NU 4 2-16 35.32 11.51 3 164 253 25 235
160 290 123825 —  193.675 257175 64 6.4 1500 2060 | 238 W99232 2 2-16 — — — 178 272 4 35.3
290 247650 —  193.675 257175 64 6.4 2490 3960 | 459 D99232 3 2-16 — — — 178 272 4 70.6
163.513 290 139.700 123.825 193.675 257.175 6.4 4 1500 2060 | 238 TW99232 5 2-16 38.497 11.509 2 177 272 25 35.6
180 320 149225 — 215106 — 635 6.35| 1600 2160 | 243 W99236NU 1 2-17.5 — — — 198 302 4 50.9
200 340 174625 — 234950 — 6.4 6.4 2090 3120 | 335 SW99240NU 1 4-17.5 — — — 218 322 4 64.9
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Full complement cylindrical roller bearings
for crane sheaves

Koyo

W Double-row, open type (page 182) W Double-row, shielded type (page 186)

Fixed
side

i 1

Free

side with Locating

snap ring

« Since full complement type cylindrical roller bearings can incorporate more rollers than bearings with
cage, the load rating can be increased.

¢ Bearings on the fixed side is capable of withstanding radial load and axial load in both directions.

e The shielded bearing is specially designed for crane sheaves ;
o Prelubricated with high quality grease.
o Shield plates are located. (The rubber seal can be employed according to the operating conditions.)
© The bearing surfaces are coated with phosphate to prevent rusting.

Bowndary dimensions

As specified in JIS B 1512.

Tolerances

As specified in JIS B 1514, class 0 or 6. (refer to Table 2-2 on page 18.)

Recommended fits and
radial internal clearance

* Recommended fits: refer to Table 3-3 on pages 39 and 40.
M Fits and clearance of full complement type cylindrical roller bearings
for use with crane sheaves with the rotating outer ring load

- Shaft tolerance | Housing bore
Condition
class tolerance class
. Light or fluctuating load M7
53:::'22 Joad Normal or heavy load g6orh6 N7
9 Heavy load on thin section housing P7

Refer to Table 4-4 on pages 51 and 52.
As for the nominal bore dia. up to 140 mm shielded type (DC5000 series),
the corresponding CN clearance are shown below.

Nominal bore dia. d (mm) CN clearance (um)
over up to min. max.
30 - 40 35 70
40 - 50 40 75
50 - 65 45 90
65 - 80 55 105
80 - 100 65 115
100 - 120 80 120
120 - 140 90 130

Allowable axial load

The above fixed side bearings whose inner and outer rings have ribs can
accommodate a certain magnitude of axial load. As for the equation to calculate
allowable axial load in this case, refer to page 123.

Equivalent radial load

Dynamic equivalent radial load - Pi=F;
Static equivalent radial load ----------- Por = Fr
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Full complement cylindrical roller bearings for crane sheaves Koyo

Double-row, open type
d 50 ~ (200) mm

B
P S
- ——n-¢do =
N Ta
s = e
¢D ¢d ¢$D, $d,

Fixed side Free side
Boundary dimensions , Basic load ratings | Fatigue Bearing No. Lubrication holes | Mounting dimensions
(mm) sy (kN) load limit (mm) (mm) Mass
k

d D B B B, mirn (mm) C, Cor (kCN) Fixed side Free side P q'Zy do r:{“ﬂ mDaL; mr;‘X k)
50 72 22 32 42 06 1 61.6 82.9 14.3 DC4910AVW DC4910VW 1 4 2 55 67 06 0.30
60 85 25 37 49 1 1 91.0 136 234 DC4912AVW DC4912VW 12.5 4 2 66 79 1 0.46
70 100 30 44 57 1 1 131 193 27.0 DC4914AVW DC4914VW 15 4 2 76 94 1 0.78
80 110 30 44 57 1 1 141 218 30.5 DC4916AVW DC4916VW 15 4 2 86 104 1 0.88
90 125 35 52 68 1.1 1.5 188 301 39.3 DC4918AVW DC4918VW 17.5 4 2.5 97 118 1 1.35
100 140 40 59 78 141 2 243 400 53.3 DC4920AVW DC4920VW 20 4 25 (107 133 1 1.95
110 150 40 59 78 141 2 252 431 56.4 DC4922AVW DC4922VW 20 4 25 | 117 143 1 2.15
120 165 45 66 87 11 3 283 479 61.3 DC4924AVW DC4924VW 22.5 4 3 127 158 1 2.95
130 180 50 73 9% 15 4 345 560 66.2 DC4926AVW DC4926VW 25 4 3 1385 1715 15 3.95
140 190 50 73 9% 15 4 355 589 68.7 DC4928AVW DC4928VW 25 4 3 1485 1815 1.5 420
150 190 40 — — 141 2 293 575 69.4 DC4830AVW DC4830VW 20 4 3 157 183 1 2.90
210 60 8 116 2 4 509 842 98.3 DC4930AVW DC4930VW 30 6 4 160 200 2 6.65
160 200 40 — — 141 2 304 616 73.0 DC4832AVW DC4832VW 20 4 3 167 193 1 3.05
220 60 8 116 2 4 535 895 103 DC4932AVW DC4932VW 30 6 4 170 210 2 7.00
170 215 45 — — 141 3 337 655 77.0 DC4834AVW DC4834VW 22.5 4 3 177 208 1 410
230 60 8 116 2 4 550 944 107 DC4934AVW DC4934VW 30 6 4 180 220 2 7.35
180 225 45 — — 141 3 346 690 80.0 DC4836AVW DC4836VW 22.5 4 4 187 218 1 4.30

250 69 101 133 2 4 686 1140 140 DC4936AVW DC4936VW 34.5 6 4 190 240 2 10.7
190 240 50 — — 15 4 411 782 84.3 DC4838AVW DC4838VW 25 4 4 1985 2315 15 5.65

260 69 101 133 2 4 694 1200 145 DC4938AVW DC4938VW 345 6 5 200 250 2 11.2
200 250 50 — — 15 4 423 826 87.8 DC4840AVW DC4840VW 25 4 4 208.5 2415 1.5 5.90

[Note] 1) Effective movement of the bearing on the free side in an axial direction.
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Full complement cylindrical roller bearings for crane sheaves Koyo

Double-row, open type
d (200) ~ 400 mm

B
P S
- ——n-¢do =
N Ta
s = e
¢D ¢d ¢$D, $d,

Fixed side Free side
Boundary dimensions , Basic load ratings | Fatigue Bearing No. Lubrication holes | Mounting dimensions
(mm) sy (kN) load limit (mm) (mm) Mass
k
d D B B B, " C, Cor (N Fixed side Free side P " do 4*‘ Da " k)
min (mm) Cy qty min.  max. max.
200 280 80 116 152 2.1 5 834 1500 182 DC4940AVW DC4940VW 40 6 6 212 268 2 15.7
220 270 50 — — 15 4 445 971 102 DC4844AVW DC4844VW 25 6 4 2285 2615 1.5 6.40
300 80 116 152 2.1 5 884 1600 190 DC4944AVW DC4944VW 40 6 6 232 288 2 171
240 300 60 — — 2 4 639 1330 139 DC4848AVW DC4848VW 30 6 5 250 290 2 10.2
320 80 116 152 2.1 5 918 1720 201 DC4948AVW DC4948VW 40 6 6 252 308 2 18.4
260 320 60 — — 2 4 667 1450 148 DC4852AVW DC4852VW 30 6 5 270 310 2 11.0
360 100 146 192 21 6 1340 2520 275 DC4952AVW DC4952VW 50 8 6 272 348 2 32.0
280 350 69 — — 2 4 832 1720 189 DC4856AVW DC4856VW 34.5 6 5 290 340 2 16.0
380 100 146 192 21 6 1410 2700 290 DC4956AVW DC4956VW 50 8 6 292 368 2 33.9
300 380 80 — — 241 6 1010 2160 237 DC4860AVW DC4860VW 40 8 6 312 368 2 23.0
420 118 174 230 3 6 1950 3710 399 DC4960AVW DC4960VW 59 8 8 314 406 25 53.0
320 400 80 — — 21 6 1040 2310 249 DC4864AVW DC4864VW 40 8 6 332 383 2 24.3
340 420 80 — — 241 6 1070 2430 258 DC4868AVW DC4868VW 40 8 6 352 408 2 25.6
460 118 174 230 3 6 2080 4150 432 DC4968AVW DC4968VW 59 8 8 354 446 25 59.0
360 440 80 — — 241 6 1100 2580 270 DC4872AVW DC4872VW 40 8 6 372 428 2 27.0
480 118 174 230 3 6 2120 4390 450 DC4972AVW DC4972VW 59 8 8 374 466 25 62.0
380 480 100 — — 21 6 1650 3570 355 DC4876AVW DC4876VW 50 8 6 392 468 2 453
520 140 206 272 4 7 2870 5600 553 DC4976AVW DC4976VW 70 8 8 398 502 3 92.3
400 540 140 206 272 4 7 2980 5990 582 DC4980AVW DC4980VW 70 8 8 418 522 3 96.4

[Note] 1) Effective movement of the bearing on the free side in an axial direction.
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Full complement cylindrical roller bearings for crane sheaves Koyo
Double-row, shielded type

d 40 ~ 150 mm
G
C C C ‘
r ‘ ‘ r r T
" Vi b —
LY
" ls ! B ! B o {
S
0 f—i—t $4 D o B $D e #d T $D: $s
i —— - - PE -
Design 1 Design 2 Design 3 With locating snap rings -
Boundary dimensions Basic load ratings | Fatigue Bearing No. Locating snap ring specifications | Mounting dimensions | (refer )
(mm) (kN) load limit De- (mm) (mm) Mass
r (kN) | Without locating ~ With locating sign . d, Dy
d b B ¢ ! min. G Cor C, snap rings snap rings G S E Y min. min. G2 (ke)
40 68 38 37 0.9 0.6 110 125 15.9 DC5008N DC5008NR 1 28 45 7.8 2 46 80 28 0.55
45 75 40 39 0.9 0.6 119 144 18.5 DC5009N DC5009NR 1 30 45 78.8 2 51 87 30 0.70
50 80 40 39 0.9 0.6 125 158 20.2 DC5010N DC5010NR 1 30 45 83.8 2 56 92 30 0.75
55 90 46 45 1.2 0.6 148 193 25.6 DC5011N DC5011NR 1 34 55 94.8 2.5 63 104 34 1.19
60 95 46 45 1.2 0.6 154 208 21.7 DC5012N DC5012NR 1 34 55 99.8 2.5 68 109 34 1.27
65 100 46 45 1.2 0.6 160 224 29.7 DC5013N DC5013NR 1 34 55 104.8 25 73 114 34 1.30
70 110 54 53 1.2 0.6 214 284 40.4 DC5014N DC5014NR 1 42 55 1145 2.5 78 124 42 1.94
75 115 54 53 1.2 0.6 223 309 43.7 DC5015N DC5015NR 1 42 55 1195 2.5 83 129 42 2.11
80 125 60 59 1.2 0.6 314 427 56.3 DC5016N DC5016NR 1 48 55 1295 25 88 146 48 2.65
85 130 60 59 1.2 0.6 321 446 58.1 DC5017N DC5017NR 1 48 55 1345 2.5 93 155 48 2.80
920 140 67 66 14 0.6 381 539 714 DC5018N DC5018NR 1 54 6 145.4 2.5 | 100 165 54 3.70
95 145 67 66 14 0.6 390 564 73.5 DC5019N DC5019NR 1 54 6 150.4 25 | 105 175 54 3.90
100 150 67 66 14 0.6 398 583 75.6 DC5020N DC5020NR 1 54 6 155.4 25 | 110 180 54 4.05
110 170 80 79 1.7 1 480 696 97.4 DC5022N DC5022NR 1 65 7 175.4 25 | 122 200 65 6.50
120 180 80 79 1.7 1 500 750 | 103 DC5024N DC5024NR 1 65 7 188.4 3 132 210 65 6.95
130 200 95 94 1.7 1 671 1000 | 135 DC5026N DC5026NR 1 77 85 2084 3 142 230 7 10.5
140 210 95 94 1.7 1 678 1070 | 142 DC5028N DC5028NR 1 77 85 2184 3 152 245 77 11.0
150 225 100 99 2 1 857 1400 | 177 DC5030N DC5030NR 2 81 9 233 3 178.5 244 81 13.9
[Notes] 1) Dimensional tolerance of C, is +0.4/0 when bore diameter is not more than 170 mm, while +0.6/0 when bore 2) Dimensional tolerance of C, is -0.1/-0.5 when bore diameter is not
diameter is over 170 mm. more than 170 mm, while -0.1/-0.7 when bore diameter is over 170
mm.
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Full complement cylindrical roller bearings for crane sheaves

Double-row, shielded type
d 160 ~ 380 mm

Koyo

G

c c c ‘
==1 e r gu=c
a% 30 30 -
s AN T 1, {
4D L gd 60 11 ga 60 1M1 44 SH 4D, $d,
|
T THT T -
Design 1 Design 2 Design 3 With locating snap rings -
Boundary dimensions Basic load ratings | Fatigue Bearing No. Locating snap ring specifications | Mounting dimensions | (refer )
(mm) (kN) load limit D_E- (mm) (mm) Mass
« posoc o gla e |9 M e | Q0 s E g | e Y|
160 240 109 108 2 1.1 987 1640 | 205 DC5032N DC5032NR 2 89 95 248 3 190 259 89 17.2
170 260 122 121 2 1.1 ] 1230 2020 | 243 DC5034N DC5034NR 2 99 11 270 4 204 286 99 231
180 280 136 135 2 1.1 | 1450 2440 | 292 DC5036N DC5036NR 2 110 125 290 4 2175 306 110 30.8
190 290 136 135 2 11| 1480 2530 | 300 DC5038N DC5038NR | 2 110 125 300 4 225 316 110 32.4
200 310 150 149 2 11| 1750 2980 | 341 DC5040N DC5040NR | 2 120 145 320 4 240 336 120 4.7
220 340 160 159 2.5 1.1 | 2040 3590 | 396 DC5044N DC5044NR 2 130 145 356 6 266.5 380 130 53.5
240 360 160 159 2.5 11 ] 2120 3850 | 417 DC5048N DC5048NR | 2 130 145 376 6 2845 400 130 57.3
260 400 190 189 3 15 | 2810 4980 | 528 DC5052N DC5052NR | 2 154 175 416 7 3125 444 154 87.2
280 420 190 189 3 1.5 | 2920 5350 | 557 DC5056N DC5056NR 2 154 175 436 7 3345 464 154 93.0
300 460 218 216 3 15 | 3590 6610 | 672 DC5060 — 3 — — — — | 361 — — | 134
320 480 218 216 3 15 | 3710 6930 | 696 DC5064 — 3 — — — — | 3785 — 140
340 520 243 241 35 2 4510 8420 | 828 DC5068 — 3 — — — — 413 — — 189
380 560 243 241 35 2 4790 9020 | 887 DC5076 — 3 — — — — | 44 — — | 207

[Notes] 1) Dimensional tolerance of C; is +0.4/0 when bore diameter is not more than 170 mm, while +0.6/0 when bore

diameter is over 170 mm.

188

2) Dimensional tolerance of C, is —0.1/-0.5 when bore diameter is not

more than 170 mm, while -0.1/-0.7 when bore diameter is over 170

mm.
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Tapered roller bearings

MW Single-row
(page 196)

Design 1 Design 1-P

e Able to carry radial and axial load in one direction
simultaneously. Combined radial and axial load can be
also accommodated. Suitable for heavy load and
impact load.

e The larger the contact angle (o) is, the greater the
bearing resistance to axial load.

{Steep angle type -- oo = 25° (constant e = 0.67)}

¢ Koyo tapered roller bearings whose bearing numbers
are suffixed by "J" are precision ground in accordance
with the ISO 355 (Sub-unit, Metric Series) specifying
the outer ring width and small inside diameter as well
as the contact angle, so that outer rings and inner ring
assembly (inner ring, rollers and cage assembly) of
these bearings are internationally interchangeable.

Outer ring
width

Outer ring

\o
small M
inside dia.

Contact
angle (o)

ISO sub-unit specifications

[Note] When supplementary code "J" is added as a prefix
(not a suffix) to bearing numbers (e.g. JHM720249/
JHM720210), the bearings are not designed according
to ISO 355.

Such bearings are called "J series metric tapered roller
bearings," and are produced according to special
tolerances.

Koyo

W Double-row (Face to face)

e The TDI type bearing is made up of two
single-row outer rings and one double inner
A ring, and is generally provided with an outer

TDI type (page 234)

SEES ring spacer.
The bearing with outer ring spacer is handy
for mounting, as its end play has been
pre-adjusted for each application.
e The spacer is provided with an lubrication
groove and several lubrication holes.
e Used for roll neck of medium-duty rolling mills,
s =23 speed reducers, etc.
Design 1 Design 1-P
TDIS type - For axial suport (page 254) (For oil mist lubrication)

AN By B I B

”/\I

g9 &89 g8 &2 S8 &8

Design 1 Design 1-P Design 2 Design 2-P Design 3 Design 3-P
e The TDIS type bearing is of the same construction as the TDI type, except that it has =
larger contact angle so that it can accommodate heavier axial load. 5_5

o Used for applications where the axial load is greater than the radial load or where
only the axial load is applied.
The bearing with the key way on the inner ring is mainly used for rollling mill roll
necks. The bearing may be also used with preload without using the outer ring
spacer.

» The bearing having lubrication holes and O-rings on its outer ring is used for oil mist

lubrication. Q—Q
7]

{Example of J

key way

e Where the interference fit is necessary, and
needs to be removed frequently, the use of

==}

TDIT type - Tapered bore (page 264)

@ N TDIT type is convenient.
It is also possible to mount the bearing on the

shaft by using an adaptor sleeve.
e Used for roll neck of light or medium-duty rolling
+— +— mills and roll neck of calendar mills.
e The use of a hydraulic unit will facilitate bearing
mounting/dismounting.

e The roll neck taper needs to be matched to the
@ a.'_,L_lE bore diameter of bearing by using taper gauge,

sign bar gauge, etc.
Design 1 Design 1-P 9 gaug
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W Double-row (Back to back)

TDO, TDOS type (page 268)

Design 1 Design 1-P

Design 2 Design 2-P
TNA type (page 314)

Design 1 Design 2

(with inner ring spacer)

[Reference] Features of bearing with pin type cage
(1) Load rating can be increased.
The pin type cage accommodates a larger
number of rollers, thus making it possible to
increase the load rating of bearing.
(2) Reduced friction resistance
Friction coefficient of pin type cage is
reduced, as contact area of roller and cage
is limited.
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e The TDO type bearing is made up of one
double outer ring, two single-row inner rings
and one inner ring spacer. The outer ring is
provided with several lubrication holes.

e The inner ring spacer has been adjusted to
provide an end play suitable to each application.
It is also possible to freely adjust the end play
for use by removing the inner ring spacer,
however, it requires time and labor.

e Suitable to case where moment may act.
Used for speed reducer, winding machine, etc.

e The steep angle type (TDOS type) having large
contact angle has increased axial load capacity,
and is widely used for worm shaft of medium,
heavy duty applications, thrust bearing of
reducers etc.

* The TNA type bearing has different assembled
width tolerance from the TDO type, specially
selected for the TNA type.

(3) Easy mounting/dismounting
The pin type cage is provided with a tap hole
for lifting.
The use of tap hole will facilitate the work.
Use ISO metric thread for lifting tap screw.

W Four-row

TQO type (page 318)

g

(For oil mist lubrication)

i

Design 1 Design 1-P

45D type (page 352)

S N

Design 2

i 1= 7 S

T T

Design 1 Design 1-P

Sealed type (page 356)

T
Design 1

Design 1-P

Design 2 Design 2-P
é ” ]E :] MMTTrmmrTTrTT
Design 2 Design 2-P

¢ The four-row tapered roller bearing with cylin-
drical bore is designed to maximize the load
capacity with minimum space, and is widely
used for roll neck of lower, medium speed roll-
ing mills.

e The bearing of this type is made up of one
double outer ring, two single-row outer rings,
two double inner rings and inner ring spacer/
outer ring spacer.

Since each component is not interchangeable,
it is necessary to assemble each component
as specified with care taken to the matching
marks marked on the bearing.

e Since the internal clearance has been pre-
adjusted, the bearing can be used with ease
without any necessity of readjustment.

e Since the bearing needs to be removed fre-
quently and is clearance-fitted to the roll neck,
the inner ring spacer is hardened to avoid
wear.

The lubrication grooves are provided on both
sides of the inner ring spacer to allow the
lubricant to be readily passed to the roll neck.

The lubrication groove and lubrication holes

are provided at the outside diameter of double

outer ring and outer ring spacer.

The bearing provided with lubrication holes

and O-rings on the outer ring is used for oil

mist lubrication.

Sealed type four-row tapered roller bearings

have oil seals on their side faces and in

between inner rings, and O-rings on their out-

side surfaces to achieve the purposes below.

o Reduction in frequency of disassembly,
washing, and reassembly

o Improvement in working environment of dis-
assembly, washing, and reassembly

* Reduction in grease consumption

o Improvement in ambient surrounding rolling
mills

Design 2 shows the compact oil seal type to

increase the load rating of a four-row tapered

roller bearing. The intermediate seal in the

Design 2 has advantages below.

e Compact

e Easy disassembly, washing, and reassembly
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[Applicable tolerance for tapered roller bearings]

Type of tapered roller bearings Applicable tolerance*
Metric 32900JR, 32000JR, 33000JR, 33100JR Class 0, class 6, class 6X, or
series 30200JR, 32200JR, 33200JR, 30300JR class 5 of JISB 1514

31300JR, 32300JR (Refer to Table 2-3 on page 22)
(56418/56650, HM125943/HM125910 etc.) Class 4, class 2 or class 3 of

Single-row | Inch series

ABMA 19
(Refer to Table 2-5 on page 26)

Mejrlc (JHM720249/JHM720210 etc.) Class PK, class PN or class PG
3 (Refer to Table 2-6 on page 28)
series
. 45200, 45300,  46200(A),  46300(A)
2";22: 46T30200JR, 46T32200JR, 46T30300JR, 46T32300JR (CF'g?;Otonggi ;?fin page 25)
37200, 47200, 47300
Do | cories [LM377449D/LM377410, 67388/673220] Class 4 of ABMA 19
Four- EE127094D/127138/127139D etc. (Refer to Table 2-5 on page 26)
our-row
45T, 46T--, 47T---, 2TR---, 4TR--- Special tolerances for required
The others are used in many cases.
Consult with JTEKT.

* Consult with JTEKT if a higher tolerance class than that shown in this table is necessary.

Allowable misalignment

Single-row tapered roller bearings : 0.000 9 rad (3')
(If the misalignment exceeds this angle size, JTEKT is ready to design
special bearings to order.)

Radial internal clearance

(refer to Table 4-5 on page 53) - Radial internal clearance of double-row and
four-row tapered roller bearings

Standard cage

Pressed cage or pin type cage

Equivalent radial load

[Note]

Refer to the bearing specifi-
cation table for the values of
axial load factors Y1, Y2, Y3
and Yo and constant e.

Dynamic equivalent radial load {when 1;‘ ée} P.=F;

F,
when —2% >¢

i - P.=0.4F, + Y/F,
Single-row F, L r+ YiFy
Static equivalent radial load Py, = 0.5F; + Y,F,
when Py, < F,, Py, = F,
Dynamic equivalent radial load |when i*‘ = e} P =F,+ Y)F,
T
Double-row
: {when Fa s o) p=067F, + viF,
four-row Fr

Static equivalent radial load Py = Fr + YoF,

Dynamic equivalent load calculation : when a
pair of single-row tapered roller bearings is
arranged face-to-face or back-to-back.

While radial loads Fra and Frg are applied to
bearings A and B, axial load K, externally acts

Koyo

[Remark]

When radial load is applied to a single-row tapered
roller bearing, axial load generated as an axial com-
ponent of force acts on another bearing. The axial
load can be obtained by the following equation.

in the directions shown in the figures below. Fa= 21;'1
Paired mounting Loading condition Bearing Axial load Dynamic equivalent load
FrB
Back-to-back arrangement . F Pa=XFA+Ya +K,
Bearing A Bk 2Yp
A B 2Yp 2
Pp = Fa, Where Py < Fip
Fs > Fa |l - _ _ | _ _ __ | _ _ _ _ _ _ _ _____._
or, T K =2y,
i Ka i
' ' Bearing B - Pg=Fm
l FrA FrB 1
Face-to-face arrangement
B A Bearing A - Pa=Fia

Fip Fa |l - _ | _ | __ __________._
;@: 27+ K< gpr
: K, : Fia

t t Pg=XFp+Y, - K. }
F 1 l Bearing B Fia _ K. ? BT oy, T
B Fia 2YA
Pg = Fp, Where Py < Fip
Back-to-back arrangement
A B Bearing A - Pa=Fa
Fg - Fa o |l _ _ _ | _ _ _ _ |___ _ _ _ _ ______._
2Yp = 2v, T K
‘ Ka : ) P Pp=XFp+ Vg {ﬂuq
' l - r 1 ' Bearing B 2;\ +K, 2Ya
- A
Fra B Py = F., Where Pg < Fip
Face-to-face arrangement P XFaty F K }
A= ALA+ XA -
B A Bearing A Fp _ ' 2rg "
2Yg a
e - Pa=Fa, Where Py < Fip
B L [
2vs ~ 2y, T K
. Ka H
: i )
Bearing B - Pg=Fz3

FrBl lprA
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[Remarks] 1. These equations can be used when internal clearance and preload during operation are zero.
2. Radial load is treated as positive in the calculation, if it is applied in a direction opposite that shown in

Fig. above table.

195



Single-row tapered roller bearings Koyo
d 100 ~ (105) mm

T
C 5 So
r T
b
’
B ‘ ra
#D #d #D, 4o ¢ra¢ub
-4,
Design 1 Design 1-P
Boundary dimensions Basic load ratings| Fatigue | Load Mounting dimensions Con- | Axial load | ey )
. b De- (kN) load limit | center (mm) stant| factors | pass
Bearing No. i
d D T B C rooon sign (kN) |(mm)| d, dy D, Dy Sa S rnn 1 K
o ¢ Co . P e |1 v | ke
mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 17254 | min.  min. Cu a min. max. max. min. min. min. min. max. max.
100 — 140 — | 25 — | 25 — | 20 — | 1.5 15 |32920JR 1 158 217 | 320 240| 109 108 131 128 135 5 5 15 15[ 033 | 182 1.00 1.19
— 150 — | 32 — | 32 — | 24 — |2 1.5 | 32020JR 1 233 208 | 438 326 110 109 141 134 144 6 8 2 15| 046 | 131 0.72 1.95
— 150 — | 39 — | 39 — | 325 — |2 1.5 | 33020JR 1 290 397 | 59.0 28.6| 110 108 141 135 143 7 65 2 151029 | 209 1.15 2.40
100.000 3.9370| 155.000 6.1024 36.000 1.4173| 35.000 1.3780| 28.000 1.1024| 3.0 2.5 | JM720249/JM720210 1 86.5 328 | 121 356| 110 110 146 139 148 59 8 30 25|047 | 127 070 2.40
39370 160.000 62992| 41.000 16142 40.000 15748| 32.000125%8| 3.0 2.5 | JHM720249/JHM720210 | 1 298 378 | 54.6 383| 110 1M 151 143 153 64 9 30 25|047 | 128 070 3.08
100 — 165 — | 52 — | 52 — | 40 — | 25 2 |33120JR 1 408 523 | 674 401 112 1M 155 142 159 8 12 2 2 (041 | 148 081 4.29
— 180 — | 3 — | 34 — | 29 — |3 2.5 | 30220JR 1 323 338 | 491 36.8| 114 116 168 157 168 5 8 25 2 | 042 | 143 079 3.83
— 180 — | 49 — | 46 — | 39 — |3 2.5 | 32220JR 1 435 495 | 639 421 114 114 168 154 17 5 10 25 2 | 042 | 143 079 5.21
— 180 — | 63 — | 63 — | 48 — |3 2.5 | 33220JR 1 540 680 | 858 45.7( 114 112 168 151 17210 15 25 2 | 040 | 148 082 6.92
100.000 39370| 200.000 7.8740| 52.76120772| 49.21319375| 34.9251.3750| 3.6 3.2 | 98394X/98788 1 433 4 58.8 5471 112 123 189 170 185 48 178 3.6 32|063 | 095 052 6.91
100 — 215 — | 565 — | 51 — | 35 — | 4 3 | 31320JR 1 465 459 |  56.4 67.7] 118 120 201 183 22 6 175 3 25(083 | 073 040 8.72
100.012 39375| 157.162 61875 36.512 14375 36.116 14219 26.1951.0313| 3.6 3.2 | 52393/52618 1 227 288 | 417 36.0| 113 115 145 142 150 5 103 36 32|047 | 126 069 243
101.600 40000| 146.050 57500\ 21.4330.8438 21.433 08438 16.67006563| 1.6 1.6 | L521945R/L521910 1 108 167 | 235 2621 110 119 137 134 138 4 48 16 1.6]039 | 153 084 117
40000\ 157.162 6.1875| 36.51214375| 36.116 14219| 26.1951.0313| 36 3.2 | 52400/52618 1 227 288 | 417 36.0f 114 115 145 142 150 5 103 36 32(047 | 126 069 2.36
40000\ 161.925 63750\ 36.513 14375 36.116 14219| 26.1951.0313| 36 3.2 | 52400/52637 1 227 288 | 417 36.0f 114 115 150 142 150 5 103 36 32(047 | 126 069 2.60
40000| 168.275 66250| 41.275 16250 41.27516250| 30.1621.1875| 3.6 3.2 | 687/672 1 282 349| 504 | 386| 114 115 156 146 156 47 111 36 32|047 |128 070 | 3.37
40000| 180.975 7.1250| 47.625 1.8750| 48.006 1.8%00| 38.100 15000| 3.6 3.2 | 780/772 1 362  438| 566 | 395/ 114 120 169 156 165 42 95 36 32|039 |1.56 086 | 501
40000 190.500 7.5000| 57.150 22500 57.531 22650 46.038 18125 7.9 3.2 | HH221449/HH221410 | 1 549 602| 769 | 425| 123 119 179 168 178 59 111 79 32|033 | 179 099 | 6.93
4.0000| 200.000 78740\ 52.761 20772 49.212 1.9375| 34.92513750| 36 3.2 | 98400/98788 1 433 4 58.8 545 114 123 188 170 185 48 178 3.6 32|063 | 095 052 6.83
40000\ 212.725 83750| 66.675 26250 66.67526250| 53975212501 7.1 3.2 | 941/932 1 563 674 | 841 476| 121 135 201 181 192 4 127 71 322|033 |18 101 | 111
40000\ 212.725 83750| 66.675 26250 66.67526250| 53.97521250| 71 3.2 | HH224335/HH224310 1 641 699 | 871 476| 121 134 201 189 201 7 127 71 322|033 |18 101 | 108
104.775 41250 180.975 71250 47.625 1.8750| 48.006 1.8900| 38.100 1.5000( 3.6 3.2 | 782/772 1 362 438 | 56.6 395 117 120 169 156 165 42 95 36 32(039 |156 0.86 4.82
41250| 180.975 7.1250| 47.625 1.8750| 48.006 1.8900| 38.100 1.5000( 6.4 3.2 | 786/772 1 362 438 | 56.6 395 123 120 169 156 165 42 95 64 32(039 | 156 0.86 4.80
41250 190.500 7.5000| 47.6251.8750| 49.212 1.9375| 34.92513750| 36 3.2 | 71412/71750 1 381 483 | 60.9 409 117 131 179 167 177 64 127 36 32(042 | 144 079 5.68
105 — 145 — | 25 — | 25 — 1 20 — | 1.5 15 ]32921JR 1 160 224 | 326 251 114 113 136 133 140 5 5 15 15]034 | 1.75 096 1.23

[Note] 1) While metric series bearings have minus tolerances for bore and OD, inch series have plus tolerances. Refer to
page 194 for details of applicable tolerance standards.
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Single-row tapered roller bearings Koyo
d (105) ~ (114.300) mm

T
C 5 So
r T
b
’
B ‘ ra
#D #d #D, pds ¢ra¢ub
-4,
Design 1 Design 1-P
Boundary dimensions Basic load ratings| Fatigue | Load Mounting dimensions Con- | Axial load | ey )
. N De- (kN) load limit |center (mm) stant| factors | \ass
Bearing No. i
d D T B c rooon sign (kN) [(mm)| d, dy D, Dy Sa S 1 n k
o ¢ Co . P e |1 v | ke
mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 1254 | min. min. Cu a min. max. max. min. min. min. min. max. max.
105 — 160 — | 35 — | 35 — | 26 — | 25 2 |32021JR 1 270 344 | 499 345 117 116 150 143 154 6 9 2 2 (044 | 135 074 245
— 160 — | 43 — | 43 — | 34 — | 25 2 |33021JR 1 335 461 67.4 309 117 116 150 145 153 7 9 2 2 1028 | 212 117 3.08
— 190 — | 39 — | 36 — | 30 — |3 25 | 30221JR 1 360 380 | 523 39.0] 119 122 178 165 178 6 9 25 2 | 042 | 143 079 4.49
— 190 — | 83 — | 50 — | 43 — |3 25 | 32221JR 1 490 567 | 73.0 448 119 120 178 161 180 6 10 25 2 | 042 | 143 079 6.37
— 225 — | 98 — | 53 — | 36 — | 4 3 |31321JR 1 495 489 | 594 703| 123 126 211 193 211 6 18 3 25(083 | 073 0.40 9.72
106.362 41875| 165.100 65000 36.513 14375 36.513 14375| 26.988 1.0625| 3.6 3.2 | 56418/56650 1 231 300 | 429 385 119 120 153 148 157 55 95 36 322|050 |121 066 2.65
107.950 425001 158.750 6.25001 23.020 0.9063| 21.4380.8440| 15.87506250| 3.6 3.2 | 37425/37625 1 130 169 | 239 36.5| 121 121 147 141 148 43 71 36 32|061 | 099 054 1.38
425001 161.925 63750 34.925 13750 34.925 1.3750| 26.988 1.0625| 3.6 3.2 | 48190/48120 1 216 293 | 41.8 39.1 | 121 120 150 145 154 42 79 36 32|051 | 119 065 2.39
42500\ 165.100 6.5000| 36.513 14375 36.513 14375| 26.988 1.0625| 3.6 3.2 | 56425/56650 1 231 300 | 429 385 121 120 153 148 157 55 95 3.6 3.2|050 |1.21 066 2.57
42500\ 190.500 7.5000| 47.6251.8750| 49.212 1.9375| 34.92513750| 36 3.2 | 71425/71750 1 381 483 | 60.9 409| 121 131 179 167 177 64 127 3.6 322|042 | 144 079 5.48
42500\ 212.725 83750\ 66.675 26250 66.67526250| 53.97521250| 7.9 3.2 | HH224340/HH224310 1 641 699 | 871 476| 129 134 201 189 201 7 127 79 332|033 |18 101 | 102
109.987 43302| 159.987 62987| 3492513750 34.925 13750 26.988 1.0625| 7.9 3.2 | LM522548/LM522510 1 231 319 | 458 32.9| 131 121 148 146 153 55 79 79 332|040 | 150 082 2.30
433021 159.987 62987| 34.92513750| 34.925 13750 26.988 1.0625| 3.6 3.2 | LM522549/LM522510 1 231 319 | 458 329 123 12 148 146 153 55 79 36 32(040 |150 082 2.33
110 — 150 — | 25 — | 25 — |1 20 — | 1.5 15 |32922JR 1 162 231| 333 263 119 118 141 138 145 5 5 15 15]036 |1.69 093 1.28
110.000 43307| 165.000 64961 35.000 1.3780| 35.000 1.3780| 26.500 1.0433| 3.0 2.5 | JIM822049/JM822010 1 245 325 | 46.3 38.1| 121 121 155 148 157 48 85 3.0 25(050 |1.21 066 2.44
110 — 170 — | 38 — | 38 — 1 29 — | 25 2 |32022JR 1 312 395 | 56.7 36.1 122 122 160 152 163 7 9 2 2 1043 | 139 077 3.12
— 170 — | 47 — | 47 — | 37 — | 25 2 |33022JR 1 360 502 | 649 334 122 123 160 152 161 7 10 2 2 1029 | 209 115 3.81
110.000 43307| 180.000 7.0866| 47.000 1.8504 46.000 1.8110| 38.000 14961 3.0 2.5 | JHM522649/JHM522610 | 1 385 487 | 623 40.6| 121 125 170 160 171 6 9 30 25|041 | 148 081 4.57
110 — 180 — | 56 — | 56 — | 43 — | 25 2 |33122JR 1 464 634 | 786 445) 122 121 170 155 174 9 13 2 2 1042 | 143 079 5.52
— 200 — | # — | 38 — | 32 — |3 2.5 | 30222JR 1 405 434 | 581 40.8| 124 129 188 174 188 6 9 25 2 | 042 | 143 079 5.33
— 200 — | 56 — | 53 — | 46 — |3 25 | 32222JR 1 547 640 | 80.4 46.7| 124 126 188 170 19 6 10 25 2 | 042 | 143 079 7.45
— 240 — | 545 — | 50 — | 42 — | 4 3 | 30322JR 1 601 590 | 75.2 46.3| 128 141 226 206 222 8 125 3 25| 035 | 174 096 | 114
114.300 45000{ 180.975 7.1250| 34.9251.3750| 31.750 12500\ 25400 1.0000f 3.6 3.2 | 68450/68712 1 216 247 | 351 406| 127 131 169 161 169 25 95 36 132|050 |1.21 066 2.92
45000\ 190.500 7.5000| 47.6251.8750| 49.212 1.9375| 34.92513750| 36 3.2 | 71450/71750 1 381 483 | 60.9 409| 1271 131 179 167 177 64 127 36 32|042 | 144 079 5.05

[Note] 1) While metric series bearings have minus tolerances for bore and OD, inch series have plus tolerances. Refer to
page 194 for details of applicable tolerance standards.
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Single-row tapered roller bearings Koyo
d (114.300) ~ (127.000) mm

T
C 5 So
r T
b
’
B ‘ ra
¢D ¢d ¢ D, pdy ¢ra¢Db
-4,
Design 1 Design 1-P
Boundary dimensions Basic load ratings| Fatigue | Load Mounting dimensions Con- | Axial load | ey )
. b De- (kN) load limit | center (mm) stant| factors | pass
Bearing No. i
d D T B C rooon sign (kN) |(mm)| d, dy D, Dy Sa S rnn 1 K
o ¢ Co . P e |1 v | ke
mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 17254 | min.  min. Cu a min. max. max. min. min. min. min. max. max.
114.300 450001 212.725 83750| 66.675 26250 66.67526250 53.97521250 7.1 3.2 | HH224346/HH224310 1 641 699 | 871 476| 134 134 201 189 201 7 127 71 322|033 | 184 101 9.67
45000 228.600 9.0000 53.9752.1250| 49.428 1.9460| 38.100 15000\ 3.6 3.2 | 97450/97900 1 408 459 | 555 65.6| 127 144 217 193 212 5 159 36 32|074 |081 045 9.17
45000 228.600 9.0000 53.9752.1250| 49.428 1.9460| 38.100 1.5000| 3.6 3.2 | HM926740/HM926710 1 540 651 771 67.9| 127 148 217 200 218 7 159 36 32|074 |081 045 | 10.0
45000\ 273.050 107500\ 82550 3.2500| 82.550 3.2500| 53.97521250| 6.4 6.4 | HH926744/HH926710 1 885 898 | 104 76.1] 133 151 255 230 252 7 286 64 64|063 |095 052 | 219
114.976 45266 212.725 83750| 66.675 26250 66.67526250 53.97521250 7.1 3.2 | HH224349/HH224310 1 641 699 | 871 476| 135 134 201 189 201 7 127 71 32(033 | 184 101 9.61
115.087 45310| 190.500 75000\ 47.625 1.8750| 49.21219375| 34.9251.3750| 7.9 3.2 | 71455/71750 1 381 483 | 609 409 136 131 179 167 177 64 127 79 322|042 | 144 079 4.97
117.475 46250 179.975 7.085| 34.9251.3750| 31.750 12500\ 25400 1.0000( 3.6 0.8 | 68462/68709 1 216 247 | 351 407 130 131 173 161 169 25 95 36 108|050 |1.21 066 273
46250 180.975 7.1250| 34.9251.3750| 31.750 1.2500| 25.4001.0000| 36 3.2 | 68462/68712 1 216 247 | 351 406| 130 131 169 161 169 25 95 36 322|050 |1.21 066 2.78
120 — 165 — | 29 — | 29 — | 23 — | 15 15]32924JR 1 215 298 | 425 294 129 128 156 152 160 6 6 15 15035 | 172 095 1.77
— 180 — | 38 — | 38 — 1 29 — | 25 2 |32024JR 1 325 427 | 60.0 38.8| 132 131 170 161 173 7 9 2 2 046 | 131 072 3.34
— 180 — | 48 — | 48 — | 38 — | 25 2 |33024JR 1 375 540 | 68.5 36.2| 132 132 170 160 17 6 10 2 2 1031 | 197 108 4.16
— 200 — | 62 — | 62 — | 48 — | 25 2 |33124JR 1 581 785| 96.1 47.8| 132 133 190 172 192 9 14 2 2 | 040 | 151 083 773
— 215 — | 485 — | 40 — | 34 — |3 2.5 | 30224JR 1 435 473 | 617 442 134 140 203 187 203 6 95 25 2 | 044 | 138 076 6.36
— 215 — | 615 — | 58 — | 50 — |3 25 | 32224JR 1 589 691 | 84.0 516| 134 136 203 181 204 7 115 25 2 [044 | 138 076 9.04
120.000 47244| 230.000 90551 53.9752.1250| 49.428 1.9460| 38.100 1.5000( 3.6 3.2 | 97472X/97905X 1 408 459 | 555 65.6| 133 144 218 193 2125 159 36 32|074 |081 045 8.91
120 — 260 — | 68 — | 62 — | 42 — | 4 3 | 31324JR 1 657 665 77.8 81.9] 138 145 246 221 244 6 21 3 25083 | 073 040 | 154
120.650 47500{ 234.950 92500\ 63.500 2.5000 63.500 25000\ 49213 1.9375| 6.4 3.2 | 95475/95925 1 656 826 | 100 499 139 165 223 204 216 8 143 64 32|037 |162 089 | 123
123.825 48750 182.563 7.1875| 39.688 1.5625| 38.100 15000| 33.338 1.3125| 3.6 3.2 | 48286/48220 1 284 429 | 598 341 136 14 17 166 173 38 64 36 132|031 |197 108 3.42
125.298 49330 228.600 9.0000| 53.9752.1250| 49.428 1.9460| 38.100 1.5000( 3.6 3.2 | HM926745/HM926710 1 540 651 7741 68.1| 138 148 217 200 218 7 159 3.6 32[074 | 081 045 9.23
127.000 50000{ 182.563 7.1875| 39.688 1.5625| 38.100 15000\ 33.338 1.3125| 3.6 3.2 | 48290/48220 1 284 429 | 598 341 140 14 17 166 173 38 64 36 132|031 |197 108 3.24
50000/ 196.850 7.7500| 46.038 1.8125| 46.038 1.8125| 38.100 1.5000( 3.6 3.2 | 67388/67322 1 390 561 68.7 39.7 140 148 185 180 188 5 79 36 32|034 | 174 096 5.05
500001 203.200 80000\ 46.038 1.8125 46.038 1.8125| 38.100 1.5000( 3.6 3.2 | 67388/67320 1 390 561 | 68.7 39.7| 140 148 191 180 188 5 79 36 32|034 | 174 096 5.64
50000 215.900 85000\ 47.62518750| 47.6251.8750| 34.92513750 36 3.2 | 74500/74850 1 403 549 | 66.1 49.7| 140 156 204 193 204 5 127 36 32|049 | 123 068 6.83

[Note] 1) While metric series bearings have minus tolerances for bore and OD, inch series have plus tolerances. Refer to
page 194 for details of applicable tolerance standards.
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Single-row tapered roller bearings Koyo
d (127.000) ~ (139.700) mm

. 5 So
r T
b
’
B ‘ ra
$D gd $Du$ds ¢ra¢Db
-4,
Design 1 Design 1-P
Boundary dimensions Basic load ratings| Fatigue | Load Mounting dimensions Con- | Axial load | ey )
. N De- (kN) load limit |center (mm) stant| factors | \ass
Bearing No. i

d D T B c rooon sign (kN) [(mm)| d, dy D, Dy Sa S 1 n k

o ¢ Co . P e |1 v | ke
mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 1254 | min. min. Cu a min. max. max. min. min. min. min. max. max.

127.000 500001 228.600 9.0000f 5397521250 49.428 1.9460| 38.100 15000\ 3.6 3.2 | HM926747/HM926710 1 540 651 771 68.1| 140 148 217 200 218 7 159 36 32|074 | 081 045 9.10
5.0000| 234.950 9.2500| 63.500 25000\ 63.500 25000| 49.213 19375 6.4 3.2 | 95500/95925 1 656 826 | 100 499| 145 155 223 204 216 8 143 64 32|037 |162 089 | 117

5.0000| 254.000 10.0000| 77.788 3.0625| 82.55032500| 61.91224375| 95 6.4 | HH228349/HH228310 1 895 1050 | 125 54.3| 151 158 236 219 233 9 159 95 64|032 |187 103 | 178

50000/ 304.800 12.0000| 88.900 3.5000| 82.550 32500 57.150 22500 6.4 6.4 | HH932132/HH932110 1 987 1060 | 119 921 145 178 287 259 287 7 318 64 64|073 |08 045 | 295
127.792 50312] 228.600 9.0000f 5397521250 49.428 1.9460| 38.100 15000\ 3.6 3.2 | HM926749/HM926710 1 540 651 771 68.1| 140 148 217 200 218 7 159 36 32|074 | 081 045 9.04
128.588 5.0625| 206.375 8.1250| 47.625 1.8750| 47.6251.8750| 34.9251.3750 3.2 3.2 | 799/792 1 409 548 | 67.2 45.7| 140 146 195 183 194 6 127 32 32|046 | 131 072 5.82
130 — 180 — | 32 — | 32 — | 25 — |2 1.5 | 32926JR 1 251 368 | 51.2 314 140 14 17 165 174 6 7 2 151034 | 177 097 2.42
— 200 — | 45 — | 45 — | 34 — | 25 2 |32026JR 1 145 563 | 21.8 429| 142 144 190 178 192 8 M1 2 2 043 | 138 076 5.04
— 200 — | 9 — | 95 — | 43 — | 25 2 |33026JR 1 489 705 | 858 425] 142 143 190 178 192 8 12 2 2 1034 | 176 097 6.19

130.000 51181 206.375 81250 47.625 18750 47.625 18750 34.925 13750 3.6 3.2 | 797/792 1 409 548 | 67.2 457 143 146 195 183 194 6 127 36 322|046 | 131 072 5.71
130 — 230 — | 4375 — | 40 — | 34 — | 4 3 | 30226JR 1 472 511 65.7 46.2| 148 152 216 203 218 7 95 3 25| 044 | 138 076 724

— 230 — | 6775 — | 64 — | 54 — | 4 3 | 32226JR 1 693 830 | 999 56.0| 148 146 216 193 219 7 135 3 25| 044 | 138 076 | 115

— 280 — | 6375 — | 58 — | 49 — |5 4 | 30326JR 1 823 834 102 540| 152 164 262 239 255 8 145 4 3 | 035 | 174 096 | 181

— 280 — | 72 — | 66 — | 44 — |5 4 | 31326JR 1 734 748 | 857 87.3| 152 155 262 236 261 723 4 3 (083 | 073 040 | 189
133.350 52500{ 177.008 6.9688| 25400 1.0000 26.1951.0313| 20.638 0.8125| 1.6 1.6 | L327249/L327210 1 176 278 | 382 291 142 145 168 164 169 54 48 16 16|035 | 172 095 1.69
52500/ 190.500 7.5000| 39.688 1.5625| 39.688 1.5625| 33.338 13125| 3.6 3.2 | 48385/48320 1 172 472 333 359 146 150 179 174 181 47 64 36 132|032 |187 103 3.58
52500/ 196.850 7.7500| 46.038 1.8125| 46.038 1.8125| 38.100 15000 7.9 3.2 | 67391/67322 1 390 561 68.7 39.7| 155 148 185 180 188 5 79 79 32034 | 174 096 4.55
52500 215.900 85000| 47.625 18750 47.625 18750 34.92513750| 36 3.2 | 74525/74850 1 403 549| 661 | 497| 146 156 204 193 204 5 127 36 32|049 | 123 068 | 635

52500 234.950 9.2500| 63.500 25000 63.500 25000 49.2131.9375| 95 3.2 | 95525/95925 1 656 826 | 100 499| 158 155 223 204 216 8 143 95 32|037 |162 089 | 110
136.525 537501 190.500 75000 39.688 1.5625| 39.688 1.5625| 33.338 1.3125| 3.6 3.2 | 48393/48320 1 172 472 333 359 149 150 179 174 181 47 64 36 32(032 |187 103 3.37
53750| 228.600 9.0000| 57.150 22500\ 57.150 22500| 44.450 17500 36 3.2 | 896/892 1 552 730 | 873 50.6| 149 158 217 201 214 6 127 36 32|042 | 143 078 8.98
139.700 55000{ 215.900 85000\ 47.625 1.8750| 47.625 1.8750| 34.9251.3750| 3.6 3.2 | 74550/74850 1 403 549 | 66.1 49.71 152 156 204 193 204 5 127 36 32| 049 |123 068 5.84
550001 215.900 85000 47.625 1.8750| 47.62518750| 34.9251.3750| 6.4 3.2 | 74550A/74850 1 403 549 | 66.1 49.7 158 156 204 193 204 5 127 64 32[049 |123 068 5.82
550001 228.600 9.0000 57.150 22500\ 57.150 22500 44.450 17500 3.6 3.2 | 898/892 1 552 730| 873 506| 152 158 217 201 214 6 127 3.6 32[042 |143 078 8.68

[Note] 1) While metric series bearings have minus tolerances for bore and OD, inch series have plus tolerances. Refer to
page 194 for details of applicable tolerance standards.
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Single-row tapered roller bearings Koyo
d (139.700) ~ (150) mm

T
C 5 So
r T
b
’
B ‘ ra
#D #d #D, pds ¢ra¢ub
-4,
Design 1 Design 1-P
Boundary dimensions Basic load ratings| Fatigue | Load Mounting dimensions Con- | Axial load | ey )
. N De- (kN) load limit |center (mm) stant| factors | \ass
Bearing No. i
d D T B c rooon sign (kN) [(mm)| d, dy D, Dy Sa S 1 n k
o ¢ Co . P e |1 v | ke
mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 1254 | min. min. Cu a min. max. max. min. min. min. min. max. max.
139.700 550001 228.600 9.0000f 57.150 22500 57.1502.2500 44.450 1.7500| 6.4 3.2 | 898A/892 1 552 730 | 873 50.6| 158 158 217 201 214 6 127 64 32|042 | 143 078 8.66
55000\ 236.538 9.3125| 57.150 22500\ 56.642 2.2300| 44.45017500( 36 3.2 | HM231132/HM231110 1 628 832 | 988 452| 152 168 225 213 222 8 127 36 32|032 |18 1.04 | 101
55000\ 254.000 10.0000| 66.675 26250\ 66.675 26250| 47.62518750 7.1 3.2 | 99550/99100 1 690 913 | 107 55.0| 159 174 242 223 236 8 191 71 32| 041 | 147 081 | 141
55000 295.275 11.6250| 82.550 3.2500| 87.313 34375| 57.15022500( 9.5 6.4 | HH231649/HH231615 1 1020 1090 | 130 56.3| 164 176 277 252 264 11 254 95 64]032 | 188 1.04 | 249
140 — 190 — | 32 — | 32 — | 25 — |2 1.5 | 32928JR 1 258 390 | 532 33.6| 150 150 181 174 184 6 7 2 151036 | 167 092 2.57
— 210 — | 45 — | 45 — | 34 — | 25 2 |32028JR 1 435 585 | 79.2 456| 152 153 200 187 202 8 11 2 2 046 | 131 072 5.28
— 210 — | 56 — | 56 — | 44 — | 25 2 |33028JR 1 510 758 | 90.9 456| 152 152 200 186 202 7 12 2 2 1036 | 167 092 6.61
140.000 55118 215.000 84646 47.625 18750 47.625 18750 34.925 13750\ 3.6 3.2 | 74551X/74846X 1 403 549 | 66.1 49.71 153 156 203 193 204 5 127 36 32[049 |123 068 5.74
140 — 250 — | 7175 — | 68 — | 58 — | 4 3 | 32228JR 1 796 961 | 112 60.0| 158 158 236 210 238 9 135 3 25(044 1138 076 | 147
— 300 — | — | 70 — | 47 — |5 4 | 31328JR 1 841 865 | 991 93.8| 162 167 282 254 280 8 26 4 3 (083 | 073 040 | 233
142.875 562501 193.675 762501 2857511250 2857511250 23.02009063| 1.6 1.6 | 36686/36620 1 234 375 | 506 33.7| 152 158 185 179 185 55 56 1.6 16(037 |1.63 090 2.41
56250 200.025 7.8750| 41.27516250| 39.688 15625\ 34.1301.3437| 3.6 3.3 | 48685/48620 1 307 491 66.5 38.4| 156 157 188 182 190 4 71 36 33|034 | 178 098 3.84
56250 222250 8.7500| 34.925 1.3750| 31.623 12450 23.813 09375 3.6 3.2 | 73562/73875 1 263 302 | 408 419| 156 163 210 197 204 4 111 36 32|044 | 137 075 4.15
56250 241.300 ©95000( 57.150 22500 56.642 22300 44.450 17500 36 3.2 | HM231136/HM231115 | 1 628 832| 988 | 452| 156 168 229 213 222 8 127 36 132|032 |18 104 | 104
146.050 57500| 193.675 76250 28.5751.1250| 28.575 11250 23.0200.9063| 1.6 1.6 | 36690/36620 1 234 375 | 50.6 33.7| 155 158 185 179 185 55 56 1.6 16|037 |1.63 090 2.25
575001 193.675 7.6250| 28.575 1.1250| 28.575 1.1250| 23.0200.9063| 4.8 1.6 | 36691/36620 1 234 375 | 50.6 33.7| 161 158 185 179 185 55 56 48 116|037 |1.63 090 2.23
57500 236.538 9.3125| 57.1502.2500| 56.642 22300 44.450 17500 3.6 3.2 | HM231140/HM231110 1 628 832 | 9838 452| 159 168 225 213 222 8 127 36 32]032 |18 1.04 9.45
57500 241.300 95000| 57.150 22500 56.642 22300 44.450 17500 36 3.2 | 82576/82950 1 527 728| 853 | 534| 159 169 229 211 224 7 127 36 132|044 | 136 075 | 100
5.7500| 268.288 105625 74.61329575| 74.613 29875| 57.15022500| 6.4 6.4 | EE107057/107105 1 825 1050 | 120 594| 164 178 250 234 249 8 175 64 64|039 | 155 085 | 17.9
57500 304.800 120000 88.900 35000 82550 32500| 57.15022500| 6.4 6.4 | HH932145/HH932110 | 1 987 1060 | 119 921| 164 178 287 259 287 7 318 64 64|073 | 082 045 | 269
149.225 58750 236.538 93125\ 57.1502.2500| 56.642 22300\ 44.450 1.7500| 3.6 3.2 | 82587/82931 1 527 728 | 853 53.4| 162 169 225 21 224 7 127 36 32|044 | 136 075 9.07
58750 236.538 9.3125| 57.1502.2500| 56.642 22300 44.450 17500 6.4 3.2 | HM231148/HM231110 1 628 832| 9838 452 | 167 168 225 213 222 8 127 64 32[032 |18 1.04 9.10
5.8750| 236.538 9.3125| 57.150 22500| 56.642 22300| 44.4501.7500( 3.6 3.2 | HM231149/HM231110 1 628 832| 988 452 162 168 225 213 222 8 127 36 32[032 |18 1.04 9.13
150 — 210 — | 38 — | 38 — | 30 — | 25 2 |32930JR 1 358 536 | 721 36.1| 162 163 200 194 202 7 8 2 2 (033 |18 101 3.96
— 225 — | 48 — | 48 — | 36 — |3 2.5 | 32030JR 1 492 668 | 79.6 48.8| 164 164 213 200 216 8 12 25 2 | 046 | 131 072 6.41

[Note] 1) While metric series bearings have minus tolerances for bore and OD, inch series have plus tolerances. Refer to
page 194 for details of applicable tolerance standards.
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Single-row tapered roller bearings Koyo
d (150) ~ 168.275 mm

T
C 5 So
r T
b
’
B ‘ ra
#D #d #D, pds ¢ra¢ub
-4,
Design 1
Boundary dimensions Basic load ratings| Fatigue | Load Mounting dimensions Con- | Axial load | ey )
. b De- (kN) load limit | center (mm) stant| factors | pass
Bearing No. i
d D T B c rooon sign (kN) [(mm)| d, dy D, Dy Sa S 1 n k
o ¢ Co . P e |1 v | ke
mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 17254 | min.  min. Cu a min. max. max. min. min. min. min. max. max.
150 — 225 — | 59 — | 59 — | 46 — |3 25 | 33030JR 1 575 869 | 101 47.8| 164 164 213 200 217 8 13 25 2 036 | 165 090 8.09
— 270 — | 77 — | 73 — | 60 — | 4 3 | 32230JR 1 881 1070 | 122 65.2| 168 170 256 226 254 8 17 3 25(044 | 138 076 | 182
— 320 — | 82 — | 75 — | 50 — |5 4 | 31330JR 1 952 989 | 110 1001 172 179 302 272 301 9 27 4 3 (083 | 073 040 | 28.0
152.400 6.0000| 254.000 10.0000\ 66.675 26250 66.675 26250 47.6251.8750| 7.1 3.2 | 99600/99100 1 690 913 | 107 55.0| 172 174 242 223 236 8 191 7132|041 | 147 081 | 126
6.0000) 254.000 10.0000| 66.675 2.6250| 71.438 2.8125| 47.6251.8750| 1.6 3.2 | 99603/99100 1 690 913 | 107 55.0| 161 174 242 223 236 8 191 16 32| 041 | 147 081 | 128
6.0000| 268.288 10.5625| 74.613 2.9375| 74.613 2.9375| 57.150 22500 6.4 6.4 | EE107060/107105 1 825 1050 | 120 59.4| 171 178 250 234 249 8 175 64 64]039 155 085 | 171
6.0000| 269.799 106220 74.6122.9375| 74.613 29375| 57.15022500| 6.4 6.4 | EE107060/107107 1 825 1050 | 120 59.4| 171 178 252 234 249 8 175 64 64|039 |155 085 | 174
6.0000| 307.975 121250| 88.900 3.5000| 93.663 36875| 61.91324375| 9.5 6.7 | EE450601/451212 1 993 1150 | 134 61.4| 177 193 289 261 214 7 27 95 6.7|033 | 184 1.01 | 281
6.0000| 307.975 121250| 88.900 3.5000| 93.663 3.6875| 66.67526250| 9.5 6.7 | HH234048/HH234010 1 1270 1450 | 165 63.3| 177 191 289 270 285 8 222 95 6.7|033 |184 101 | 294
6.0000| 317.500 125000 88.900 3.5000| 93.663 36875| 66.67526250( 9.5 6.7 | HH234048/HH234018 1 1270 1450 | 165 633| 177 191 299 270 285 8 222 95 6.7[033 1.8 1.01 | 319
155.575 61250 330.200 13.0000{ 85.7253.3750| 79.37531250| 5397521250 6.4 6.4 | H936340/H936310 1 1080 1210 131 103.8| 174 19 312 281 311 6 318 64 64081 |074 041 | 314
160 — 220 — | 38 — | 38 — | 30 — | 25 2 |32932JR 1 368 568 | 75.2 384 172 173 210 204 212 7 8 2 2 1035 | 1.73 095 419
— 240 — | 51 — | 51 — | 38 — |3 25 | 32032JR 1 553 758 | 90.3 521 174 175 228 213 231 8 13 25 2 | 046 | 131 072 7.75
— 290 — | 84 — | 80 — | 67 — | 4 3 | 32232JR 1 994 1210 137 703| 178 182 276 242 274 10 17 3 25(044 | 138 076 | 232
160.325 6.3120| 288.925 11.3750| 63.500 2.5000 63.500 2.5000| 47.625 1.8750| 7.1 3.2 | HM237532/HM237510 1 788 973 | 1M 522| 180 203 277 260 270 8 1569 71 32]032 |1.8 1.04 | 170
161.925 63750 374.650 147500\ 87.313 34375| 79.37531250| 60.32523750 6.4 3.2 | EE117063/117148 1 1100 1220 132 103.7| 180 218 363 308 337 1T 2 64 32073 | 082 045 | 437
165.100 650001 247.650 97500 47.625 18750 47.625 1.8750| 38.100 1.5000| 3.6 3.2 | 67780/67720 1 432 701 79.8 52.3| 178 193 236 226 237 5 95 36 32|044 | 136 075 7.92
6.5000| 254.000 10.0000| 46.038 1.8125| 46.038 18125 33.338 13125 4.8 3.2 | M235145/M235113 1 476 620 | 81.0 415] 180 191 242 232 239 7 127 48 32]032 |18 1.04 7.87
6.5000| 288.925 11.3750| £3.500 25000/ 63.500 2.5000| 47.625 18750 7.1 3.2 | HM237535/HM237510 1 788 973 | 1M 52.2| 18 203 277 260 270 8 159 7132|032 |18 104 | 164
6.5000| 289.975 11.4163| 63.500 2.5000| 63.500 25000/ 48.000 1.88%8| 7.1 3 | HM237535/HM237513 1 788 973 | 1M 52.2| 18 203 279 260 270 8 155 71 3 | 032 | 188 1.04 | 16.6
65000 336.550 132500\ 92.075 36250| 95.2503.7500| 69.850 27500 3.2 6.4 | HH437549/HH437510 1 1310 1630 177 707 177 215 318 290 307 12 222 32 64|037 |162 089 | 385
6.5000| 360.000 14.1732| 92.075 36250| 88.897 34999| 63.50025000( 9.5 3.2 | EE420651/421417 1 1180 1460 | 159 756| 190 243 348 317 334 6 286 95 32|040 149 082 | 429
168.275 66250 247.650 97500\ 47.625 1.8750| 47,625 18750 38.100 1.5000( 3.6 3.2 | 67782/67720 1 432 701 79.8 52.3| 181 193 236 226 237 5 95 36 32|044 | 136 075 7.61
6.6250| 330.200 13.0000| 85.725 3.3750| 79.3753.1250| 53.97521250| 6.4 6.4 | H936349/H936310 1 1080 1210 131 103.8| 187 196 312 281 311 6 318 64 64|081 |074 041 | 295
6.6250| 342,900 135000| 85.725 3.3750| 79.3753.1250| 53.97521250| 6.4 6.4 | H936349/H936316 1 1080 1210 131 103.8| 187 196 325 281 311 6 318 64 64081 |074 041 | 323

[Note] 1) While metric series bearings have minus tolerances for bore and OD, inch series have plus tolerances. Refer to
page 194 for details of applicable tolerance standards.
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Single-row tapered roller bearings Koyo
d 170 ~(177.800) mm

T
C S So
r T
b
’
B ‘ r‘d
#D #d #D, pds ¢ra¢ub
-4,
Design 1 Design 1-P
Boundary dimensions Basic load ratings | Fatigue | Load Mounting dimensions Con- | Axial load | ey )
. N De- (kN) load limit |center (mm) stant| factors | \ass
Bearing No. i
d D T B c rooon sign (kN) [(mm)| d, dy D, Dy Sa S 1 n k
S G Cor . P e | v Y | ko
mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 17254 | min.  min. Cu a min. max. max. min. min. min. min. max. max.
170 — 230 — 38 — | 38 — | 30 — | 25 2 |32934JR 1 370 606 78.8 42.0] 182 183 220 213 222 7 8 2 2 038 | 157 0.86 4.49
170.000 66929 230.000 9.0551| 39.000 15354 38.000 1.4961| 31.000 1.2205| 3.0 2.5 | JHM534149/JHM534110 | 1 363 558 | 728 436| 181 184 220 214 222 7 8 30 25|038 | 157 0.86 4.46
6.6929| 240.000 9.4488| 46.000 1.8110| 44500 17520 37.000 14567 3.0 2.5 | JM734449/JM734410 1 443 666 771 50.6 | 181 184 230 220 231 7 9 30 25|044 | 137 075 6.31
66929 254,000 10.0000| 46.038 1.8125| 46.038 1.8125| 33.338 1.3125| 4.8 3.2 | 86669/86100 1 422 531 | 69.4 449| 185 189 242 230 238 6 127 48 132|037 | 163 090 7.01
6.6929| 254.000 10.0000| 46.038 1.8125| 46.038 1.8125| 33.338 1.3125| 4.8 3.2 | M235149/M235113 1 476 620 81.0 415] 185 191 242 232 239 7 127 48 32|032 | 188 1.04 741
170 — 260 — 57 — | 57 — | 43 — |3 25 | 32034JR 1 661 905 | 105 55.8| 184 187 248 230 249 10 14 25 2 | 044 | 135 074 | 105
170.000 66929 266.700 105000 46.038 1.8125| 46.038 1.8125| 33.338 1.3125| 4.8 1.6 | 86669/86105 1 422 531 69.4 449| 185 189 258 230 238 6 127 48 16037 | 163 090 8.36
171.450 6.7500| 288.925 11.3750| 63.500 2.5000| 63.500 25000 47.625 1.8750 7.1 3.2 | 94675/94113A 1 691 960 | 108 63.2| 191 204 217 255 269 8 1569 71 32|047 | 128 070 | 16.2
67500\ 298.450 11.7500| 63.500 2.5000| 63.500 2.5000| 47.6251.8750| 7.1 3.2 | 94675/94118 1 691 960 | 108 63.2| 191 204 287 255 269 8 169 71 32|047 |128 070 | 17.8
174.625 687501 247.650 975001 47.625 18750 47.625 18750 38.100 15000\ 3.6 3.2 | 67787/67720 1 432 701 79.8 52.3| 187 193 236 226 237 5 95 36 32|044 | 136 075 6.98
6.8750| 288.925 11.3750| 63.500 2.5000| 63.500 2.5000| 47.625 1.8750| 7.1 3.2 | 94687/94113 1 691 960 | 108 63.2| 194 204 277 255 269 8 159 71 32|047 [ 128 070 | 158
6.8750| 288.925 11.3750| 63.500 25000 63.500 2.5000| 47.6251.8750| 7.1 3.2 | HM237542/HM237510 1 788 973 | 1M1 52.2| 194 203 277 260 270 8 159 71 332|032 | 188 1.04 | 151
6.8750| 311.150 12.2500| 82.550 3.2500| 82.550 3.2500| 65.088 25625| 6.4 6.4 | H238148/H238110 1 1080 1340 | 151 64.3| 193 207 293 273 287 8 175 64 64]033 |182 100 | 253
177.800 7.0000f 227.013 89375 30.163 1.1875| 30.163 1.1875| 23.020 0.9063| 1.6 1.6 | 36990/36920 1 222 402 51.2 43.0| 186 191 218 212 219 6 71 16 16| 044 | 136 075 2.85
7.0000| 247.650 9.7500| 47.6251.8750| 47.6251.8750| 38.100 15000\ 3.6 3.2 | 67790/67720 1 432 701 79.8 52.3| 190 193 236 226 237 5 95 36 32|044 | 136 075 6.65
7.0000| 247.650 9.7500| 47.625 1.8750| 47.625 1.8750| 38.100 1.5000{10.4 3.2 | 67791/67720 1 432 701 79.8 52.3| 204 193 236 226 237 5 95 104 32| 044 | 136 075 6.56
7.0000| 260.350 10.2500| 53.97521250| 53.97521250| 41.27516250( 36 3.2 | M236849/M236810 1 554 821 95.7 48.41 190 199 249 237 246 5 127 36 32033 | 180 099 8.94
7.0000| 285.750 11.2500| 63.500 25000| £3.500 25000 41.27516250( 6.4 3.2 | EE91702/91112 1 188 716 27.0 58.8| 196 205 274 251 263 4 222 64 32043 [139 077 | 134
7.0000| 288.925 11.3750| 63.500 25000\ 63.500 25000| 47.625 18750 7.1 3.2 | 94700/94113 1 691 960 | 108 63.2| 197 204 277 255 269 8 1569 71 322|047 | 128 070 | 153
7.0000( 288.925 11.3750| 63.500 2.5000| 63.500 2.5000| 47625 1.8750| 7.1 3.2 | HM237545/HM237510 1 788 973 | 1M1 52.2| 197 203 277 260 270 8 1569 71 332|032 | 188 1.04 | 147
7.0000| 319.964 125970| 88.900 35000\ 85.72533750| 65.088 25625| 3.6 4.8 | EE222070/222126 1 938 1220 136 72.9] 190 216 305 280 297 4 238 36 48|040 |149 082 | 28.0
7.0000| 319.964 125970\ 88.900 3.5000| 85.725 3.3750| 65.088 25625| 3.6 4.8 | H239640/H239610 1 1070 1270 | 142 66.1| 190 214 305 286 300 5 238 36 48032 188 1.04 | 26.9
7.0000| 320.675 126250| 88.900 3.5000| 85.7253.3750| 65.088 25625\ 3.6 4.8 | EE222070/222128 1 938 1220 | 136 729 190 216 306 280 297 4 238 36 48040 149 082 | 282
7.0000| 327.025 128750| 90.488 3.5625| 92.07536250| 63.500 25000\ 6.4 6.4 | EE470078/470128 1 1090 1430 | 159 68.3| 196 225 309 289 305 7 27 64 64037 [ 163 090 | 311
7.0000| 336.550 132500\ 90.488 3.5625| 92.07536250| 63.500 250001135 6.4 | EE470073/470132 1 1090 1430 | 159 68.3| 210 225 318 289 305 7 27 135 6.4|037 |163 090 | 334

[Note] 1) While metric series bearings have minus tolerances for bore and OD, inch series have plus tolerances. Refer to
page 194 for details of applicable tolerance standards.
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Single-row tapered roller bearings Koyo
d (177.800) ~ (190.500) mm

T
C 5 So
r T
b
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B ‘ ra
¢D ¢d ¢ D, pdy ¢ra¢Db
-4,
Design 1 Design 1-P
Boundary dimensions Basic load ratings| Fatigue | Load Mounting dimensions Con- | Axial load | ey )
. b De- (kN) load limit | center (mm) stant| factors | pass
Bearing No. i

d D T B c rooon sign (kN) [(mm)| d, dy D, Dy Sa S 1 n k

o ¢ Co . P e |1 v | ke
mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 17254 | min.  min. Cu a min. max. max. min. min. min. min. max. max.

177.800 7.0000| 360.000 14.1732| 92.075 36250 88.897 34999 63.5002:5000{12.7 3.2 | EE420701/421417 1 1180 1460 | 159 75.6] 209 243 348 317 334 6 286 127 3.2|040 |149 082 | 405
7.0000| 365.049 143720\ 92.07536250| 88.897 3.4999| 63.50025000(12.7 3.2 | EE420701/421437 1 1180 1460 | 159 756 209 243 353 317 334 6 286 127 32|040 |149 082 | 419

7.0000| 428.625 16.8750| 106.362 4.1875| 95.250 37500\ 61.91224375| 6.4 6.4 | EE350701/351687 1 1340 1390 | 145 118.7) 196 238 410 350 381 9 445 64 64|076 | 079 044 | 646

179.975 7.08%| 317.500 125000\ 63.500 2.5000 63.500 25000\ 46.038 1.8125| 3.6 3.2 | 93708/93125 1 757 1130 | 122 1.4 193 227 306 278 294 7 175 36 32]052 [1.15 063 | 208
180 — 250 — | 45 — | 45 — | 34 — | 25 2 |32936JR 1 447 735 | 934 53.5| 192 193 240 225 241 8 M 2 2 1048 | 125 069 6.64
180.000 7.0866| 250.000 98425 47.000 1.8504| 45000 1.7717| 37.000 14567| 3.0 2.5 | JM736149/JM736110 1 456 705 817 55.2| 191 193 240 230 242 7 10 30 25|048 | 125 0.69 6.56
180 — 280 — | 64 — | 64 — | 48 — |3 2.5 | 32036JR 1 810 1100 | 127 59.5| 194 199 268 247 268 10 16 25 2 | 042 | 142 078 | 141
— 320 — | 97 — | 52 — | 43 — |5 4 | 30236JR 1 7 870 | 102 636 202 211 302 278 297 9 14 4 3 | 045 | 133 073 | 183

— 320 — | 9 — | 86 — | n — |5 4 | 32236JR 1 1200 1520 | 164 778| 202 204 302 267 303 10 20 4 3 | 045 [ 133 073 | 299
184.150 7.2500| 266.700 105000\ 47.625 1.8750| 46.833 1.8438| 38.100 1.5000| 3.6 3.2 | 67883/67820 1 425 703 | 782 57.8| 197 21 255 245 257 6 95 36 32|048 |1.26 069 8.55
72500 279.997 11.0235| 46.525 1.8317| 46.833 1.8438| 36.000 1.4173| 3.6 3.2 | 67883/67830 1 425 703 | 782 56.7| 197 211 268 245 256 7 105 36 32| 048 |1.26 069 | 10.0
187.325 73750| 269.875 10.6250| 55563 21875| 55.563 21875 42.863 16875 3.6 3.2 | M238849/M238810 1 514 805| 916 | 49.9| 200 209 258 245 255 5 127 36 132|033 |1.80 099 | 966
73750 319.964 125970 88.900 35000| 85.725 33750| 65088 25625 5.6 4.8 | H239649/H239610 1 1070 1270 | 142 66.1| 204 214 305 286 300 5 238 56 48032 |1.88 1.04 | 251

73750 320675 126250 88.900 35000| 85.725 33750| 65088 25625 5.6 4.8 | H239649/H239612 1 1070 1270 | 142 66.1| 204 214 306 286 300 5 238 56 48|032 |18 104 | 253
190 — | 260 — |4 — |45 — |3 — |25 2 |32938JR 1 459 789| 886 | 550| 202 204 250 235 252 8 11 2 2 |048 |126 069 | 6.89
190.000 7.4803| 260.000 102362\ 46.000 1.8110| 44.000 1.7323| 36.500 14370 3.0 2.5 | IM738249/JM738210 1 461 723 | 814 56.0 | 201 203 250 240 251 7 95 30 25|048 |1.26 069 6.89
190 — 290 — | 64 — | 64 — | 48 — |3 25 | 32038JR 1 823 1170 | 131 62.9| 204 209 278 257 279 10 16 25 2 | 044 | 136 075 | 147
— 340 — | 60 — | 55 — | 46 — |5 4 | 30238JR 1 912 1030| 118 66.4| 212 225 322 298 318 12 13 4 3 (044 | 138 076 | 21.9

— 340 — | 97 — | 92 — | 75 — |5 4 | 32238JR 1 1370 1740 | 187 81.9| 212 216 322 286 323 12 22 4 3 (044 | 138 076 | 36.6
190.500 7.5000{ 266.700 105000\ 47.625 1.8750| 46.833 1.8438| 38.100 1.5000| 3.6 3.2 | 67885/67820 1 425 703| 782 57.8| 203 21 255 245 257 6 95 36 32|048 | 126 069 7.88
7.5000 282.575 11.1250| 50.800 2.0000| 47625 1.8750| 36.512 14375 3.6 3.2 | 87750/87111 1 513 726 | 912 55.7| 203 215 27 256 266 3 143 3.6 32[042 | 144 079 9.67

750001 317.500 125000 63.500 2.5000| 63.500 25000 46.038 1.8125| 4.3 3.2 | 93750/93125 1 757 1130 | 122 1.4 205 227 306 278 294 7 175 43 32|052 | 115 063 | 193

75000 317.500 125000( 68.263 26875 63.500 25000 50,800 20000 43 3.2 | 93750/93126 1 757 1130 122 762| 205 227 306 276 294 2 175 43 32|052 | 115 063 | 203

[Note] 1) While metric series bearings have minus tolerances for bore and OD, inch series have plus tolerances. Refer to
page 194 for details of applicable tolerance standards.
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Single-row tapered roller bearings Koyo
d (190.500) ~ (203.200) mm

T
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¢D ¢d ¢ D, pdy ¢ra¢Db
-4,
Design 1 Design 1-P
Boundary dimensions Basic load ratings| Fatigue | Load Mounting dimensions Con- | Axial load | ey )
. b De- (kN) load limit | center (mm) stant| factors | pass
Bearing No. i
d D T B c rooon sign (kN) [(mm)| d, dy D, Dy Sa S 1 n k
o ¢ Co . P e |1 v | ke
mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 1/25.4 mm 17254 | min.  min. Cu a min. max. max. min. min. min. min. max. max.
190.500 750001 336.550 1325001 98.425 38750 95250375001 73.02528750| 6.4 6.4 | HH840249/HH840210 1 1200 1710 177 93.5| 209 217 318 288 316 8 254 64 64|058 |1.04 057 | 358
7.5000| 368.300 14.5000| 92.075 36250\ 88.897 3.4999| 63.500 25000 6.4 3.2 | EE420751/421450 1 1180 1460 | 159 756 209 243 356 317 334 6 286 64 32|040 |149 082 | 404
7.5000| 428.625 16.8750| 106.363 41875| 95.250 37500\ 61.913 24375 6.4 6.4 | EE350750/351687 1 1340 1390 | 145 118.7) 209 238 410 350 381 9 445 64 64|076 | 079 044 | 62.0
193.675 762501 282575 111250 50.800 2.0000| 47.625 1.8750| 36.512 14375| 3.6 3.2 | 87762/87111 1 513 726 | 912 55.7| 206 215 27 256 266 3 143 3.6 32[042 |144 079 9.32
196.850 7.7500| 254.000 10.0000| 28.575 1.1250| 27.7831.0938| 21.43308438| 1.6 1.6 | L540049/L540010 1 236 387 | 482 431] 206 214 245 238 243 4 71 16 16| 040 | 151 083 3.35
7.7500  257.175 10.1250| 39.688 1.5625| 39.688 1.5625| 30.163 11875 3.6 3.2 | LM739749/LM739710 1 336 632 | 786 50.6| 210 211 245 238 247 6 95 36 32|045 | 134 074 5.27
7.7500 266.700 10.5000| 39.688 1.5625| 39.688 1.5625| 30.163 1.1875| 3.6 3.2 | LM739749/LM739719 1 336 632 | 786 50.6| 210 211 255 238 247 6 95 36 32|045 | 134 074 6.18
775001  317.500 125000 63.500 2.5000| 63.500 2.5000| 46.038 1.8125| 4.3 3.2 | 93775/93125 1 757 1130 122 714 211 227 306 278 294 7