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1. Types and Features of bearings

1.1 Classification and Types of Rolling Contact Bearings

In general, rolling contact bearings may be classified as radial or thrust bearings according to bearing design or they may be classified
as ball or roller bearings according to the type of rolling element.

Radial bearings are mainly designed for supporting a load perpendicular to a shaft axis, whereas thrust bearings accept loads parallel
to the shaft axis.

Using the BALL and ROLLER classification ROLLER bearings may be further divided according to the shape of the roller into the sub-
classes; Cylindrical roller, Tapered roller, Spherical roller, or Needle roller bearings. BALL bearings can be further divided according to
the number of rows into either single-row or double-row (for Thrust Ball bearings, single-direction and double-direction.) BALL Bearing
may be still further sub-divided into smaller segments according to the relationship between the bearing rings and rolling elements; the
shape of bearing rings; and use of accessories.

Bearings are also classified by specific application, such as Clutch-release ball bearings for automotive applications.

Table 1.1 indicates the principal types of radial and thrust bearings and a summary of their design. Table 1.2 summarizes the designs
and features of rolling contact bearings.

Table 1.1 Classification and Types of Rolling Contact Bearings

( Rolling Contact Bearings )

[ ]
Radial Bearings Bearing (Bearings for Specific ApplicatiorD

( Ball Bearings )(Roller Bearings) ( Ball Bearings )(Roller Bearings)

Table 1.2 Types and Features of Rolling Contact Bearings E
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Table 1.1 Classification and Types of Rolling Contact Bearings

Radial Bearings > Ball Bearings

1/2

_ Bearing Series Symbols
Bearing Types Sgcr:?igis
JIS Others
00B60
Without filling slot o 0| RS
(JIS B 1521) 69 63 1R(|5\{|)%O
: - uc UM U
_ Without filling slot
Single row | [for unit ;JIS B 1558] @ g UK o
Deep Groove
Ball Bearings With filling slot @
Without filling slot I@1@)
NM——
Double row
With filling slot I@I@! fé
Non-Separable @
Counter-Bored | Single row
Bearings E
Separable (JIS B 1538) @ EN BM
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Table 1.1 Classification and Types of Rolling Contact Bearings

Radial Bearings > Ball Bearings

2/2

Bearing Series Symbols
Bearing Types Sgé?ig?ws o Y
JIS Others
Non-Separable 79 72
(JIS B 1522) m 70 73
Single
row )
Separable ( ) -
p Ne—
Angular Contact Without l“lﬁl - 92
Ball Bearings filling slot Qe 53
Double
row :
With S 32
filling slot w ) 33
DB mounting
Duplex | DF mounting -
mounting | DT mounting
Self-Aligning Double | Outer ring . 1% g%
Ball Bearings row raceway : spherical
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Table 1.1 Classification and Types of Rolling Contact Bearings

Radial Bearings > Roller Bearings

1/2

Bearing Series Symbols
Bearing Types Sgé?iﬁf,s
JIS Others
Without Ni22 NJ4
loose rib NJ3
Inner ring Outer ring
witharib |,,,. with ribs NH2 NH23
With . NH22 NH4
loose rib| On both sides NH3
[JIS B 1533]
. (—) NU10 NUS3
inale | Inner ring ﬁ f
%Cvg © without rib NH%Z NHZB
Quter ri '
Cylindrical Roller | with a fib’ 1T NF3
Bearings wi?r?rriggg [JIS B 1533] —— NF4
on both sides Outer ring 3 N2
without rib H N3 N10
— N4
Inner ring ; — )
il ==
Double
row . Outer ring ( )
Inner ring YN 1]
without rib with 1ibs NNU49
on both sides
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Table 1.1 Classification and Types of Rolling Contact Bearings

Radial Bearings > Roller Bearings

2/2

Bearing Series Symbols

, Cross
Bearing Types :
Sections JIS Others
Inner ring _ NA48
without rib Outer ring NA49
Needle Roller Single with ribs
Bearings row | Without on both sides RNA48
inner ring RNA49
Single | Separable 320 303 329
g IS B 1 302 303D | 331 330
row | 534) 322 323 | 313 332
Separable
(Inward) @ i KBD
Tapered Roller | Double
Bearings row
Separable KBE
(Outward) [@] i KDE
Four | separable -
row
Sinal Outer ring
I[ggve raceway : spherical -
Spherical Roller
Bearings Outer ring 239 231 232
Double | aceway : spherical 230 241 213
row 240 222 223
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Table 1.1 Classification and Types of Rolling Contact Bearings
Thrust Bearings > Ball Bearings

Bearing Series Symbols

- Cross
Bearing Types -
Sections JIS Others
Flat back face 511 513 29 39
(JIS B 1532) 512 514 9 0
Flat back face gJ( ) - TMN
Single
direction Flat back face @ - TG
g 532(U) 7(V)
Thrust Spherical back face - 533(U) 37(V)
Ball Bearings 534(U) OOT6(U)
Flat back face 522
(JIS B 1532) ggi 19
Double
direction 542(U)
Spherical back face - 543(U)
544(U)
Single Non-Separable B i TAB
Thrust direction | (DB, DF, DT) |
Angular Contact
Ball Bearings g
Double Separable ] TAD
direction ;
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Table 1.1 Classification and Types of Rolling Contact Bearings
Thrust Bearings > Roller Bearings

Bearing Series Symbols
Bearing Types Sgcr:%g?\s
JIS Others
Thrust Cylindrical i
Roller Bearings Flat back face TMP
Single
direction
Thrust Tapered )
Roller Bearings Flat back face E
Spherical Roller Single Outer ring ggg
Thrust Bearings direction | raceway : spherical 594
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Table 1.1 Classification and Types of Rolling Contact Bearings

Bearings for Specific Application

Bearing Series Symbols

. Cross
Bearing Types .
SBEienE JIS Others
Self-Aligning
Clutch-Release - SCRN
Ball Bearings
Ball Bearings for Wheel
, , (1st type) ) BVV
Automotive Bearings
Ball Bearings for Wheel CHU
(2nd type) % - F BW
Ball Bearings i BG
for Air Conditioner Clutch
FCD
Journal Bearings for Rolling Stocks [@ i ,‘oj‘%
f@ 77777 0 - JT
Sheave Bearings ’@] ] REBSA?8
RC48

' Main Menu | ¥) Back

NACH;



Table 1.2 Classification and Types of Rolling Contact Bearings

1/3

Roller Bearings

Permissibl ; ;
Features Loa_ld High rl;g;g o a|ie.grm:]sgs ve o Aligning _Separgble Applicable Appltlgable Inn\Aelirﬂ:mg
. carrln_? s?e;?d Accuracy Low ?i:]gr:er Rigidity | oction mr:er ring ¢ . tqd . |"free side"| tapered
Bearing Type capacity | rotation torque | outer fing outer ring ix side only bore
Deep G L
eep Groove
Ball Bearings U - 0000 000 o000 o0 o O U O
Ne—
Angular Contact I\z; |
Ball Bearings - 0000 000 o000 o o
Double Row 1
Angular Contact @ 000 o o o o O U
Ball Bearings - =
Duplex Mounting
Angular Contact 000 00 o0 [ ( X J O U
Ball Bearings - =
Self-Aligning @ [
Ball Bearing o o0 o [ 000 o O U O
Cylindrical 1
Roller Bearings @ 000 000 o0 [ o0 O O O
Double Row
Cylindrical 000 000 ( X ) [ 000 O O O

Remarks

(1) * and « — show radial load and axial load respectively « and < — mean single direction and double directions respectively.
(2) Mark " @ " shows possibility for getting the characteristics. More number of " @" means much easier than less number.

"X" mean "not applicable".
(3) "O " means "applicable". "[]" means "can be applicable", but shaft thermal expansion must be absorbed.
(4) Thrust Ball/Roller Bearings can sustain axial loads ONLY.
(5) This table is for reference only. Bearings should be selected for specific applications.
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Table 1.2 Classification and Types of Rolling Contact Bearings 2/3
Permissibl i -
Features Load High hg;ge- aligning Aligning | Separable| Applicable Appltlgable Innv?/irt;'ng
. carrin.g spet_ad Accuracy Low ?uL inr.1er Rigidity | action inner r_ing ° to . |"free side"| tapered
Bearing Type capacity | rotation torque | outer ring outer ring | "fix side only bore
Tapered L)
Roller Bearings @] - oo oo o o o0 O
Double-row
Wutirow (o) I o0 (o ° ° YY) o o 0
Roller Bearings - =
opherical I o0 | o ° eee | ooo e O 0 o
Roller Bearings S N
gyllilnd%cal _ 7Y
oller bearings
With One Rib_ @ __|eee | oo o0 ® o0 ®
Inner Ring
gyllilndgcal _ t
oller bearings
With L-shaped 1 |eee |eo (Y ° o0 0 O
Thrust Collar
Needle L)
Roller Bearings oo ® o ® oe @) O

Remarks

(1) * and « — show radial load and axial load respectively « and < — mean single direction and double directions respectively.
(2) Mark " @ " shows possibility for getting the characteristics. More number of " @" means much easier than less number.

"X" mean "not applicable".
(3) "O " means "applicable". "[]" means "can be applicable", but shaft thermal expansion must be absorbed.
(4) Thrust Ball/Roller Bearings can sustain axial loads ONLY.
(5) This table is for reference only. Bearings should be selected for specific applications.
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Table 1.2 Classification and Types of Rolling Contact Bearings 3/3
Permissibl : :
Features Load High hg;’;’e_ a&;m:]sgs' © o Aligning Separable | Applicable Appltl(c):able Innv?l;[ rrllng
. carring spe(_ad Accuracy Low 2:] I3 Rigidity | ,ction innerring 4 to . |"free side"| tapered
Bearing Type capacity | rotation torque ou?er fing outer ring | "fix side only bore
Single Direction
Thrust Ball
Bearings With %:% ® o oo X o O
Flat Back Face -
Single Direction
Thrust Ball Bearings
With Spherical 5 C o e oo ee® O o o
Flat Back Face -
Double-row L
Chrust Angular F@@ﬂ‘ oo (o000 oo X |ee® o
Bearings -
Thrust
Cylindrical o o [ X 000 O
Roller Bearings L
Thrust
Tapered [ o [ X 000 O
Roller Bearings =
Spherical 1
Roller Thrust [ J o [ J 000 000 O O
Bearings —
Remarks

(1) * and « — show radial load and axial load respectively « and < — mean single direction and double directions respectively.
(2) Mark " @ " shows possibility for getting the characteristics. More number of " @" means much easier than less number.

"X" mean "not applicable".
(3) "O " means "applicable". "[]" means "can be applicable", but shaft thermal expansion must be absorbed.
(4) Thrust Ball/Roller Bearings can sustain axial loads ONLY.
(5) This table is for reference only. Bearings should be selected for specific applications.
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1.2 Rolling Contact Bearing Designs and Features =

Rolling Contact Bearings usually consist of an inner ring, outer ring, and rolling elements (balls or rollers), and a cage which positions

the rolling elements at fixed intervals between the ring raceways. (See Figure 1).

Standard materials for inner and outer rings, and for the rolling elements, are high carbon chromium bearing steel or case hardening

steel. The steel is heat-treated to an appropriate hardness to attain optimum resistance to rolling fatigue. Bearing surfaces are ground

to a very high accuracy using special machine tools.

While each of the various types of rolling contact bearings has special features, the following features are common to most rolling

contact bearing types:

* Rolling contact bearings have relatively low starting resistance. There is little difference between the starting and running resistance
of rolling contact bearings.

» Dimensions and accuracy are standardized. Ready-made products of high quality are easy to obtain.

e Compared to “sliding” bearings, rolling contact bearings are less prone to wear and help to maintain the accuracy of the machine in
which they are used.

* Rolling contact bearings consume small amounts of lubricant and are far less costly to maintain than sliding-type bearings.

* While not common to all rolling contact bearings, many types can sustain both axial and radial loads.

To get optimum performance from a selected bearing, it is necessary to understand the design and features of the various bearing

types and to then select bearings optimal to individual machine performance.

Outer ring Cup
Ball Rolling element Roller
Inner ring Cone

Cage Cage

Deep Groove Ball Bearing Tapered Roller Bearing E

Fig 1. Rolling Contact Bearing Designes
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1.2.1 Deep Groove Ball Bearings -

Deep Groove ball bearings are the most popular of all the ball bearing types because they are available in a wide
variety of seal, shield and snap-ring arrangements.

The bearing ring grooves are circular arcs made slightly larger than the radius of the ball. The balls make point
contact with the raceways (elliptical contact when loaded). The inner ring shoulders are of equal height (as the
outer ring shoulders).

Deep Groove ball bearings can sustain radial, axial, or composite loads and because of simple design, this
bearing type can be produced to provide both high-running accuracy and high-speed operation.

Deep Groove ball bearings having an outside diameter less than 9 mm are known as Miniature ball bearings.
Deep Groove ball bearings having an outside diameter => 9 mm and a bore diameter < 10 mm are known as
Extra-small ball bearings.

Standard ball retainers (cages) are made from pressed steel. Machined cages are used in bearing operating at
very high speed or for large diameter bearings.

Deep groove ball bearings with seals or shields are standardized. They contain proper amount of grease in
advance.

1.2.2 Single-row Angular Contact Ball Bearings

The raceways of both the inner and outer rings of this bearing type are made with a set contact angle. These
bearings are non-separable. Since the balls are inserted utilizing counter-bore construction, a larger number of
balls can be installed than in the case of Deep-groove ball bearings.

Standard cage materials may be pressed steel, high-strength brass, or synthetic resin. Cage material is
dependent on the bearing series and or service condition.

Single-row Angular Contact ball bearings can sustain radial, axial or composite loads, however, any axial load
must be in one direction.

This bearing type is generally used in pairs to handle the induced load resulting from
the internal axial force generated by the applied radial load. When mounting two
single bearings in adjacent positions, NACHI provides these combination parts
(pairs) with preadjusted clearance. Paired combination bearings are matched sets.
Combination or paired bearings can be arranged BACK-TO-BACK (DB), FACE-TO-
FACE (DF), orin TANDEM (DT). DB or DF sets can sustain bidirectional axial loads.

DT hd

(Back-to-back) (Face-to-face) (Tandem)

' Main Menu | ¥) Back NACH;




1.2.3 Double-row Angular Contact Ball Bearings -

The construction of this type ball bearing is similar to the adjacent, BACK-TO-BACK mounting of two Single-row
Angular Contact ball bearings. Because fewer balls can be inserted per row compared to Single-row Angular
Contact ball bearings, a Double-row Angular Contact ball bearing will have less load capacity than an equivalent
size/series BACK-TO-BACK set of two Single-row Angular Contact ball bearings.

This bearing type can sustain radial, moment and bi-directional axial loads.

1.2.4 Self-aligning Ball Bearings

ring which has a spherical raceway. Due to the construction, this bearing type will

tolerate a small angular misalignment from deflection or mounting error. p
Self-aligning Ball bearings are suitable for long shafts where accurate positioning of /
housing bores is difficult. This type is often used in conjunction with pillow blocks. / i \
Cages are made from pressed steel or polyamide resin. { ——-%-—— |
This bearing should only be used in light axial load applications due to the small axial \\ [ /
support of the rolling elements by the outer ring raceway. N Eé

\

This type is constructed with the inner ring and ball assembly contained within an outer «-\éo‘

1.2.5 Cylindrical Roller Bearings

Construction of this roller bearing type is the simplest of all radial roller bearings. This bearing type is often used in high-speed
applications.

Because the inner ring, outer ring, and rollers are in line contact, this bearing type has a large radial load capacity. Various Cylindrical
roller bearing configurations are:

N,NJ,NF,NU,RNU : integral ribs (flanges)
NH,NPNUP,NUH : integral and loose ribs
NN,NNU : double-row bearings E

[Continue—]
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[—>Continue]

(See the Cylindrical roller bearing dimensional data section for description of configuration
design).

Configurations having integral flanges or loose ribs on both the inner and outer rings can sustain
a small amount of axial load. Since this bearing type supports axial loads as sliding action
between the end of the rollers and flange faces, axial loading is limited.

Double-row Cylindrical roller bearings are used for high-speed, high-accuracy applications such
as; main spindle support for lathes, milling machines, and machining centers. Radial clearance of
tapered-bore bearings can be adjusted during mounting of the bearing(s) onto the mating journal.
Standard cages are pressed steel or polyamide resin. Machined cages of high-strength brass are
used for bearings of large dimension or for high-speed applications.

1.2.6 Tapered Roller Bearings

The inner and outer ring raceways and rollers of this type of bearing are made with a taper so that the planes of
the surfaces of the raceways and roller axis meet at a point. The rollers are guided by the cone (inner ring) back-
face rib.

A single-row Tapered roller bearing can support a combined radial and axial load. If either a radial load or
bi-directional axial load is to be carried, a pair of bearings must be used in a “face-to-face” or “back-to-back”
position.

Tapered roller bearings are separable into the components: outer ring, inner ring and roller assembly. The non-
separable inner ring and roller assembly is called the “cone”, and the outer ring is called the “cup”. Internal
clearance is established during mounting by the axial positioning of the cone relative to the cup.

This bearing type can be used in a preload situation to obtain higher rigidity and better running accuracy of the
shaft.

Double-row and four-row Tapered roller bearings are designed to carry radial, and bi-directional
axial loads. Four-row Tapered roller bearings are used for the roll necks of rolling machines and for
other applications where heavy or impact loads are present.

Multi-row Tapered roller bearings have the serial number and the combination symbol stamped on
the faces of the rings for clearance adjustment and must be assembled according to this number
and symbol.

Pressed steel cages are used for small bore bearings and machined, high-strength brass or mild-
steel cages are used for bearings with larger bores. Heavy-duty pin-type cages are used for some E
large-bore bearings.

' Main Menu | ¥) Back
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1.2.7 Spherical Roller Bearings -

NACHI double-row Spherical roller bearings are available in bore sizes from 25 mm to over 1000 mm.

The raceways in the outer ring of this type bearing are designed with a spherical surface whose center
coincides with the bearing center.

NACHI Spherical roller bearings are of an improved design having a modified line contact between the
raceways and rollers. This construction enables very high radial and impact-load capacity.

This bearing type can carry a moderately-high level of bi-directional axial load and is self-aligning. This type is
used extensively for large machines where shaft deflection or mounting error may occur.

Spherical roller bearings are used for paper mill equipment, rolling machines, rolling stock, shaker screens and
general industrial machinery. The mounting and dismounting of Spherical roller bearings is facilitated through
the use of tapered-bore bearings in conjunction with tapered journals, or adapters or withdrawal sleeves.
Internal clearance can also be precisely set using a tapered-bore bearing.

Pressed steel cages are used for small-bore bearings and machined, high-strength brass or mild-steel cages
are used for bearings with larger bores.

1.2.8 Thrust Ball Bearings

Thrust ball bearings can handle axial loads only. Bearing rings mounted on the shaft are called shaft washers,
and those mounted in the bearing housing are called housing washers. Both washers contain grooves for the
balls.

Thrust Ball bearings are of two types: single type which can support axial loads in only one direction and double ; \
type that can support bi-directional loads. The central washer of double type thrust ball bearing is located in an m
axial direction by a shaft shoulder and sleeve. \ ;
Thrust Ball bearings are not suitable for high-speed rotation since lubricant is expelled by centrifugal force. R?:i’ 25
When used on a horizontal shaft, a minimum axial load must be applied. . 4/

Pressed steel plate, polyamide resin, machined high-strength brass or mild steel are used for cages.
Care must be taken in handling to prevent damage to the separable rings and ball assembly. E

' Main Menu | ¥) Back
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1.2.9 Spherical Roller Thrust Bearings -

The raceway of housing washer of this bearing type is spherical with the center of the
radius located on the bearing axis. The design provides self-alignment capability to the
bearing. The contact angle (see sketch below) is approximately 45° enabling the bearing
to support axial load and a small to moderate amount of radial load.

NACHI Spherical Roller Thrust bearings can sustain high loads at low-to-moderate
speeds.

Because of the large load capacity and self-aligning characteristics, this bearing type is
often used for injection molding machines, crane hooks and other large machines.

Cages are made from machined, high-strength brass or pressed steel.

NACH]



2. Selection of Bearings

Introduction

2.1 Bearing Type Selection Considerations
2.1.1 Load
2.1.2 Rotating Speed
2.1.3 Noise and Torque
2.1.4 Alignment
2.1.5 Rigidity
2.1.6 Mounting, Dismounting

2.1.7 Axial Location; Bearing Arrangement

2.1.8 Bearing Environment
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2. Selection of Rolling Contact Bearings

Rolling contact bearings are important, often critical, components of machinery. To meet the demands of a large variety of
applications, rolling contact bearings are manufactured in a wide variety of types, sizes, and configurations. While machine
performance and service life depend on which bearings are selected, it is often difficult to select the optimal bearing from
among the many available variations.
While there is no "best" procedure for selecting the optimal bearing, Figure 2.1 provides an example of a procedure based on

the establishment of priorities for the required bearing characteristics.

Fig. 2.1 Bearing Selection Procedure

Bearing performance
requirements,service
conditions & environment

Examine bearing
type and sizes

Decision

Load (direction, size, oscillation, shock)
Rotating speed

Sound & torque

Misalignment Rigidity

Axial positioning

Mounting & dismounting

Environment (vibration, shock)

Examine bearing
dimensions

Decision

Space for bearings
Desired service life
Rotating speed
Standard parts available

Examine accuracy

Decision

Deflection of rotating ring
Vibration from rotation
Rotating speed

Torque & torque fluctuation

Examine shaft
& housing fits

Decision

' Main Menu | ¥) Back

Determine which ring rotating
Properties & size of load

Housing & shaft construction, material
Ambient temperature

Examine internal
clearance

Decision

4

Clearance reduction by fits
Misalignment

Temperature difference between rings
Preloads

Examine cage type
& material

Decision

Examine lubrication
& sealing

Decision

i

Rotating speed
Sound & vibration
Torque fluctuation

i

Operating temperature

Rotating speed

Lubricant and delivery system

Special atmospheric (water, chemicals)
Construction & material of seal device

Examine ring,
rolling element material

Decision

i

Operating temperature
Atmospheric conditions (corrosives)
Impact, vibratory load conditions

Examine installation
& maintenance

C Final decision )

Dimensions for assembly clearances,
Procedures for assembly, dismounting
Parts accessories for mounting

hd
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2.1 Bearing Type Selection Considerations

2.1.1 Load

Bearing types are selected according to the types of load (radial, axial, moment) and the magnitude of these loads on the bearing.
Table 2.1 outlines the types of load and applicable bearing types. In bearings of identical dimensional series, a roller bearing will have

a greater load rating capacity than a ball bearing.

Table 2.1 Applicable Bearings vs Load Type

Load type Radial [ ] [ ] o o
Axial [ ) [ ] o o
Bearing type Moment () [ o
Ball bearings:  Single-row Deep Groove O A O O A O
Single-row Angular Contact O ©)
Paired Angular Contact O O O O O O
Double-row Angular Contact O A O O A
Roller bearings: Cylindrical O A
Single-row Tapered O O
Paired Tapered O O O O O O
Multi-row Tapered O O O O O O
Spherical radial O A
Spherical thrust O A
Remarks: O Bearing type can meet the load type.
A Bearing can meet the load type conditionally. (Contact NACHI for more information.) E
NACHI



2.1.2 Rotating Speed

Limiting speed of bearings is determined by bearing type, bearing dimensions, accuracy of work, construction of cages, load,
lubricating system, and seal type and design. The bearing dimension tables show the rotating speed limits of standard rolling contact

bearings as a criterion of bearing type selection.

Bearings used at high rotating speeds should generally have high accuracy. In applications over the limiting speed, please consult

NACHI for assistance.

2.1.3 Noise and Torque

All NACHI rolling contact bearings are designed and manufactured to operate with low noise and torque levels. Of the many types of
ball and roller bearings, single-row deep-groove ball bearings will tend to operate with the lowest noise and torque levels.

2.1.4 Alignment

If the accuracy of alignment of the shaft and bearing housing
is poor or the shaft is deflected due to load, the inner and
outer rings of the bearings will be misaligned.
Non-self-aligning rolling contact bearings are capable of
tolerating only that amount of misalignment which can be
handled by the assembled internal clearance. If inclination is
expected to occur between the inner and outer rings, the
choice of bearings should be from types such as thrust ball
bearings with self-aligning washer, Self-aligning ball
bearings, or Spherical roller bearings.

The permissible angle of inclination of bearings differs by
bearing type, internal clearance, and load conditions. Table
2.2 outlines the permissible angles of mis-alignment by
bearing type.

Internal bearing damage can occur if misalignment in the
bearing is greater than the permissible angle. Please contact
NACHI for assistance.

Table 2.2 Permissible Misalignment of Bearing Types

Permissible angle of

Bearing type misalignment
Single-row deep groove ball bearings 1/300
Single-row angular contact ball bearings 1/1000
Cylindrical roller bearings 1/1000
Tapered roller bearings 1/800
Thrust ball bearings 1/2000
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2.1.5 Rigidity ]

When rolling contact bearings are loaded, the contact section between the bearing rings and rolling elements will elastically deform.
The magnitude of this elastic deformation will differ depending on load, bearing type, and bearing dimensions.

If bearings of identical dimension series are compared, roller bearings will have a much higher level of rigidity than ball bearings, and if
bearings of identical type are compared, bearings of larger dimensions will have higher rigidity than those of smaller dimensions. (Pre-
loading combinations of units of two or more bearings will increase rigidity.)

2.1.6 Mounting, Dismounting

Rolling contact bearings can be divided into bearing types classed as separable or non-separable. Mounting and dismounting is
facilitated if a separable bearing type is used.
Use of tapered-bore bearings and sleeves or hydraulic assist also makes bearing mounting and dismounting easier.
There is a possibility that noise and shortening of life occur due to poor mounting of bearings. When bearings are mounted, the
following items should be noticed.

-Keep the bearings clean

-Rust prevention

-Protect bearings from external damage

2.1.7 Axial Location; Bearing Arrangement

Generally the shaft is supported by two units (or the equivalent to two units) of bearings. Generally, one of the bearings acts to hold (or
fix) the axial position of the assembly and the other bearing acts to allow linear expansion.

The fixed side bearings must be firmly seated against both housing and shaft.

Table 2.3 shows representative examples of actual bearing arrangements according to service conditions.

Table 2.3 Examples of Bearing Arrangements

2.1.8 Bearing Environment

If there is a comparatively large source of vibration near the bearing mount, or if the bearing is to handle impact loading, the use of
Spherical roller bearings or Spherical roller thrust bearings is recommended.

Standard bearings will be not suitable to be operated under severe condition (load, rotating speed, operating temperature, lubrication
amount, vibrating environment).
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Table 2.3 Examples of Bearing Arrangements

1/4

No.

Mounting examples

Applicable bearings

A

B

Application & design considerations

P . ]

e E—

Deep Groove Ball

Deep Groove Ball

(@

Spherical Roller

Spherical Roller

Popular mounting. Ball bearings can support light-
to-moderate axial loads.

Spherical roller bearings are good for heavy radial
loads and light axial loads.

One of the bearing outer ring must be free to
move axially to handle thermal expansion.

o )

[

sIe)

Cylindrical
Roller; N, NU
configuration

Deep Groove Ball

Popular mounting. Axial expansion of shaft taken
by inner ring of Cylindrical roller bearing.

Use a Cylindrical roller bearing for the heavy load
position.

The Deep groove ball bearing carries the axial
load.

Not recommended for
misalignment.

handling angular

=|{] [H]

Cylindrical
Roller; NH
configuration

Cylindrical
Roller; N, NU
configuration

Easy mounting arrangement where interference fit
is required for both inner and outer rings.
Not recommended for handling
misalignment.

Thermal expansion taken internally.
Suitable for light axial load applications.

angular

' Main Menu | ¥) Back
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Table 2.3 Examples of Bearing Arrangements

2/4

Applicable bearings

Spherical Roller

Spherical Roller

No. Mounting examples A B Application & design considerations
i [ Deep Groove Ball | Deep Groove Ball | Preloading allows good rigidity.
Care must be taken in design of preload amount.
@ - - Angular contact ball bearings are better than Deep
I % Angular Angular groove ball bearings for moderate axial laods and
— ——— | Contact Ball Contact Ball preload.
A B
— Double-Row \(?V%od for.mo%erate, bidirecgolrlmatl)l axi.al |08..dS. y .
— Deep Groove Ball | Angular en using Deep groove ball bearings in position <A>,
(] IZZQ_ Contact Ball and double-row bearings in position <B>, the outer ring
( 0 of one of the parts must be free to move axially for
@ 0 ) thermal expansion. If an N, or NU configuration bearing
M) N Cylindrical Double-Row is used in position <A>, thermal expansion can be
— ——— | Roller; N, NU Angular taken internally and a much greater radial load can
A B configuration Contact Ball taken on side <A>.
Good for small angular misalignment.
Self-Alignin Self-Alignin Use with adapter f_or long shafts which ellmlngtes
— gning gning costly, shaft-weakening shaft shoulders and threading.
T ﬁq Ball Ball Outer ring of one bearing must be free to move to
@ 0 0 compensate for thermal expansion or mouting
i —J) _ error.
bﬁ H Axial load capacity is light for ball bearing and

moderate for Spherical roller bearing.
Check with NACHI if Fa/Fr ratio is greater than 0.6
for Spherical roller bearings.

NACH;



Table 2.3 Examples of Bearing Arrangements

3/4

No. Mounting examp

les

Applicable bearings

A

B

Application & design considerations

— —

D, G

@

A

T ]

Tapered Roller

Tapered Roller

General application, direct mounting (“face-to-
face").

Good for heavy axial loads.

Clearance easily adjustable.

Assembly is convenient where one or both inner
ring are interference-fit to shaft.

A B
Tapered Roller | Tapered Roller Indirect mounting ("back-to-back").
Good shaft rigidity.
Good for moment loading.
Angular Angular Good for large axial and radial loads.
2 5 Contact Ball Contact Ball Use care in establishing preload or clearance.
E Good for heavy loads and radial and axial rigidity.
—— Cylindrical Clearance on side <A> easy to adjust.
@ ) (g Tapered Roller | Roller; N, NU Thermal expansion can be taken by Cylindrical
T configuration roller bearing.
Alignment must be accurate.
A B

' Main Menu | ¥) Back
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Table 2.3 Examples of Bearing Arrangements

4/4

Applicable bearings

No. Mounting examples A B Application & design considerations
ood for very accurate rotation and light loads.
DB Good f i d light load
T T Two bearings are used in pairs with preload.
— ] ) Good shatft rigidity.
ff : _3 &_ Paired Angular | Paired Angular | jignment must be accurate.
—w Contact Ball Contact Ball Mounting example above the shaft center line is
e _DTM DB ("back-to-back") mount; below line is DT
A B (“tandem") mount.
‘ Deep Groove o Thrust bearing should be close to radial bearing to
! Ball & Thrust Cylindrical reduce shaft deflection.
Ball Roller When using Thrust ball bearing on a horizontal
@ shaft, it is important to keep a load on the thrust
! R bearing at all times.
Cylindrical —
# y Cylindrical If there is shaft deflection at the thrust bearing
[ ::[ : ]::] Roller & Thrust Roller location, use of a Thrust ball bearing with aligning
| | | Ball washer arrangement is recommended.

)
(

Spherical
Roller Thrust

Various Radial
Types

Spherical roller thrust bearings are applicable if
radial load is 55% or less than that of axial load.
Suitable for heavy axial load.

Good where there is shaft deflection and housing
accuracy error.

Axial load must be continuous.

Used in conjunction with radial bearings at low-to-
moderate speed.

' Main Menu | ¥) Back
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3. Load Capacity and Life of Bearings

3.1 Basic Dynamic Load Rating and Rating Life
3.2 Basic Rating Life Calculation Guide
3.3 Rating Life and Operating Temperature

3.4 Calculation of Bearings Load

3.5 Dynamic Equivalent Load

3.6 Basic Static Load Rating and Static Equivalent Load

3.7 Axial Load Capacity of Cylindrical Roller Bearings
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3. Load Capacity and Life of Rolling Contact Bearings

3.1 Basic Dynamic Load Rating and Rating Life

Although requirements of rolling contact bearings vary somewhat with the individual application the principal requirements are:
* High load capabilities

* Smooth and quiet rotation

* High rigidity

* Low friction

* High accuracy

* Reliability

The reliability or durability requirement sets the time frame over which all other requirements are to be maintained. The reliability
requirement (life in the broad sense) includes grease and acoustic life, as well as fatigue life. Reliability is reduced by various types of
damage and degradation.

Improper handling, mounting, lubrication, and fits are the major causes of problems leading to lower-than-calculated bearing life.

Regardless of how well they are maintained or mounted or handled, dynamic bearings will eventually fail from rolling fatigue generated

by the repetitive stress of bearing load.

The service life of a bearing can be examined from two perspectives: 1)If, from inspection, a trace of fatigue becomes noticeable, the

bearing should be deemed not suitable for further use; or 2) length of bearing life in hours or revolutions can be predefined as a limit

beyond which the bearing is automatically replaced.

Since calculated fatigue life will vary with the size and type of bearings used under identical load conditions, great care must be taken

in the analysis of the load conditions and the final choice of bearings to satisfy the application requirements.

Fatigue lives of individual bearing are dispersed. When a group of identical bearings operate under the same conditions, the statistical

phenomenon of dispersion will appear. Use of average life is not an adequate criterion for selecting rolling contact bearings. Instead, it

is more appropriate to consider a limit (hours or numbers of revolutions) which a large percentage of the operating bearings can attain.

Accordingly, the rating life and basic dynamic load rating Cr or Ca are defined using the following definition:

* Basic rating life is defined as the total number of revolutions (or total operating hours at some given constant speed) that 90% of a
group of identical bearings operated individually under equal conditions can complete without suffering material damage from rolling
fatigue.

* Basic dynamic load rating (Cr or Ca) is defined as a bearing load of constant direction and size that ends the bearing life after a E

million revolutions. .
[Continue—]
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Constant-direction radial or thrust loads (for radial and thrust bearings, respectively) are used as the basis of the ratings. El
The rating life of bearings is calculated by formulas (3.1) and (3.2):

L_(C P Where:
= (F) cecece(3.1) L : Basic rating life (10° rev.)
) . Lh : Basic rating life in hours
Lh = (E) .10 seeeee(32) C : Basic dynamip load rating (N). (Cr for radial bearings and Ca
P’ 60n for thrust bearings)

P : Bearing load (dynamic equivalent load) (N) Pr for radial, and,
Pa for thrust bearings

p : 3 for ball, 10/3 for roller bearings

n : Rotating speed (rpm)

The relationship of fh, the bearing life factor and fn, the
speed factor, is outlined in Table 3.1.

Formula (3.3) may be used to determine the basic dynamic
load rating, C, of bearings given the bearing equivalent load,
P, and the operating speed, n, in revolutions-per-minute. 10
The lives of automobile wheel bearings may be defined in Basic Rating Life Lh = 500fh° Lh = 500fh 3
kilometers using the formula (3.4).
Table 3.2 shows values for the life factor, fh, by application C C
and machine type. Life Factor fh=fn— fh=fn—
If a bearing is used with vibrating or impact loads or low P P

Table 3.1 Bearing Basic Rating Life; Life and Speed Factors

Ball Bearings Roller Bearings

speed including no rotation, additional study with basic static 6 1 5 3
o ) 10
load rating is required. Speed Factor = ( 10 ) 3 fn = ( 10 )
500 x 60n 500 x 60n
— P Lh 1/p o000 O0O
- (%) (8.3) Where:

Ls : Kilometer traveled (10° km)
D : Outside diameter of wheel (m)

n-D eccocoe (34) L : Life in revolutions

Ls= L
1000

Table 3.2 Life Factors (fh)

' Main Menu | ¥) Back
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Table 3.2 Life Factors (fh)

Application conditions Application example Life Factor (fh)

Infrequent use Hinges to1.5

Hand tools
Agricultural equipment
Household apparatus
Casting plant cranes

Short period or Intermittent use 2~3

Power plant auxiliary machines
Assembly line conveyers
General crane applications
Motors for home air conditioning

Intermittent, critical use

General gearing applications

8 hour per day, intermittent General industrial motors

Cranes in continuous use
Air blowers

8 hour per day, continuous Mechanical power transmission 4 ~5
General industrial machinery
Industrdal wood-working machines

Compressors
, Mine hoists
24 hour per day, continuous Marine propeller shafts 5~8

Rolling machine tables

Paper manufacturing

Power plants

Water supply equipment

Mine water pumps, air blowers

NACH]
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3.2 Basic Rating Life Calculation Guide

* Determine the bearing life normal to the application by using Table 3.2 to define the life factor, fh.

* Use rating life charts (homograms) to calculate life. The nomogram for ball bearings is shown in Fig. 3.4. The nomogram for roller
bearings is shown in Fig. 3.5. These nomograms are based on formulas (3.1) and (3.2).

* Where operating temperatures are to be in excess of 150°c, a correction factor must be applied to the bearing basic dynamic load
rating. (See Iltem 3.3.1).

* |f the bearings are to operate with vibration or impact loading, or where a bearing mounting or manufacturing error exists, the actual
load may be greater than the calculated load. In this case, the calculated load must be multiplied by a safety coefficient to obtain an
approximation of the actual load. For safety coefficients in actual application, refer to the machine and drive factors. (See ltem 3.4.1
and 3.4.2)

* Bearings do not always operate under a constant load. When the bearing operates with a fluctuation load, the load must be
converted to a constant size reflecting the effect of the fluctuating load. Conversion may be done using weighted average mean
loading (See ltem 3.4.4).

* By definition, bearing load Pr (net radial load) or Pa (net axial load) is a load with constant direction and size. When a composite load
of radial and axial loads occurs on a radial bearing, these loads must be converted to a radial load reflecting the effect of the
composite load. This effective load is called the DYNAMIC EQUIVALENT LOAD. (See ltem 3.5).

* When calculating bearing load using the loads on a position on the shaft, it is necessary to calculate center distance between the
load application point of the bearings. Many bearing types have load center points at the center line of the width as shown in Fig.
3.1. Single-row Angular Contact ball bearings and single-row Tapered roller bearings, have load center points off-center to the center
line of the bearing width (See Fig. 3.2 and 3.3 respectively). Refer to the dimension tables for the value of the off-set.

* The axial load limit for Cylindrical roller bearings is a function of the lubrication conditions and speed of rotation. This limit differs from
a rating load as determined by fatigue life. (See ltem 3.7).

N

w.
I\
=)

A\

Applied

5 Load
§ Centers

Centers

[Continue—]
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Calculation example : 1 El
Suppose that an application has selection parameters as follows :

Bore : 50 mm or smaller

Outside diameter : 100 mm or smaller

Width : 20 mm or smaller

Radial load (Fr) : 4000 N (Newtons)

Rotating speed (n) : 1800rpm

Life factor (fh) : 2 or greater

Bearing type : Single-row deep groove ball bearing

From Table 3.1 the speed factor, fn is obtained as follows:

6 p
n:( 10 ) — 0.265
500x60x 1800
From Table 3.1,
Cr = fh-P _ 2x4000 _ o0 00y

fn 0.265

Bearings having the required basic dynamic load rating are

selected from the bearing dimension table(s). Of the two sizes _ Bore Outside Width D;I?r?:rlgic
meeting the load and diameter constraints, only bearing 6209 will Bearing No. Dia. Dia. (mm) Load Rating
satisfy the width constraint. Given the above parameters, bearing (mm) (mm) (N)
part 6209 would be the selection.
6209 45 85 19 32500
6307 35 80 21 33500

hd
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Fig 3.4 Ball Bearing Reliab;lity Nomogram
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Fig 3.5 _ %0, 5000 Roller Bearing
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Fig 3.4 Ball Bearing Reliability Nomogram

Calculation example: 2
Bearing Number 6012 is loaded with an dynamic equivalent radial load Pr = 2950N.
Object is to obtain the life at various levels of reliability when the bearing is rotated at n = 800 rpm.
The basic dynamic load rating Cr is taken form the dimension table.
Cr =29400N
Cr/Pr=10

( *) For reliabilities, see Item 3. 3. 2.

By tracing the dotted lines, rating lives are obtained as follows:

Reliability (*) Life hours
90% 20000
95% 15000
99% 4500
99.9% 1200

Fig 3.5 Roller Bearing Reliability Nomogram

Calculation example: 3

Bearing Number 22222EX is loaded with dynamic equivalent radial load Pr = 98000N.

Object is to obtain the life at various levels of reliability when the bearing is rotated at n = 500 rpm.
The basic dynamic load rating Cr is taken from the dimension table.

Cr = 490000N
Cr/Pr=5
By tracing the dotted lines, rating lives are obtained as follows:
Reliability (*) Life hours
90% 7000
95% 4400
99% 1500
99.9% 400

(*) For reliabilities, see ltem 3. 3. 2.
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3.3 Rating Life and Operating Temperature

3.3.1 Temperature-Related Decrease in Basic Dynamic Load Rating

Bearing ring diameters grow slightly with an increase in temperature. If the operating temperature does not exceed about 120°c , the
bearing rings will return to their original dimensions at normal temperature. If the operating temperature exceeds this level
(approximately 120°c ), the bearing rings and rolling elements can undergo small, permanent changes in size.
To prevent these permanent changes in size, special heat-stabilization treatment can be used (see Table 3.3).

Table 3.3 Heat - Stabilization Treatment

Max. Operating
temperature

Heat stabilization
treatment symbol

~150°C

S26

~200°C

S28

The S26 heat-treated bearings will resist dimensional change through a maximum temperature of 150°c. Bearings with the S26 heat-
treated steel will suffer decreases to their rating life and will have dimensional changes if they are used at temperatures in excess of

150°c.

The S28 heat-treated bearings will resist dimensional change and have a temperature factor of 0.90 through a maximum temperature

of 200°c.

Bearings with the S28 heat-treated steel will suffer further decreases to their rating life and will have dimensional changes if they are

used at temperatures in excess of 200°c.

Operation at temperatures exceed the limit of the heat-stabilization should be avoided to prevent bad effects of these dimensional

changes.

"Main Menu | © Back

NACH;



If bearings are operated at temperatures exceeding the limit of the heat-stabilization, hardness of the bearing steel will be reduced. In E
calculating the life of such bearings, the basic dynamic load rating must be multiplied by the temperature factor as shown in Table 3.4.
The temperature factor for standard bearings operating at a temperature under 120°c is 1 and these bearings will show no
dimensional change. Standard bearings run at an operating temperature exceeding 120°c, will experience dimensional changes and

are subject to the basic dynamic load rating decreases as shown in Table 3.4.

Table 3.4 Temperature Factor

Bearing Temperature ~ 150°C 175°C

200°C

Temperature Factor 1 0.95

0.90

[MalnMenu [©O Back NACH]



3.3.2 Life Calculation Factors [

Rating Life Formula, L=(C/P)p....... (3.1), is used when applying rolling contact bearings for normal use.
To provide for utilization of lubrication theory, and advances in bearing material and bearing manufacturing technology, the 1SO and
JIS have adopted the following life calculation formula.

where:
C\P Lna : Adjusted rating life (106 rev.)
Lna=ar-az -as (—) seceee(3.9) ar  : Reliability factor
P az : Material factor
as : Application conditions factor

Formula (3.5) is applicable only when all bearing loads are considered and operating conditions are clearly defined.
Generally, reliability of 90% is used, and material and operating conditions may be considered as ai, a-, as=1, coinciding with formula
(3.1).

1) Reliability Factor, a:

Reliability Factor, a1, becomes 1 if 90% of a group of identical bearings operated individually under the same conditions can complete
the calculated life without exhibiting material damage from rolling fatigue. Reliability is then set as 90 %, and for reliability over 90%; a1
takes a value from Table 3.5.

As observed from Table 3.5, the calculated bearing life decreases in proportion to a higher level of bearing reliabilities.

Fig. 3.6 shows the improved reliabilities when bearings having rating lives of 3, 6, 10 and 20 times are used in comparison with the
90% reliability (life-multiplying factor being 1) of a bearing having a given rating life.

NACH]



Table 3.5 Reliability Factor a;

Reliability % 99 98 97 96 95 90
a1 factor 0.21 0.33 0.44 0.53 0.62 1
Fig 3.6 Reliability Multiplier
10 L 1 7
5 ’/l/ - | 4 - -,
\/l// ‘/// ‘/// ///
(Loj/ // - ! i ’
2 - - \//// // d ~ g
E //,/ )\/Oj/ /// ///
§- _.—’// /// 6t\;/ ///
5 1 =T ’/ Z ~ Pad A
E — // +\,,// 4//
> P 4/ A //
= LT -7 -7 -~
-_6 05 - - /' //
] i A e
= L~ g +\//
¢ TS
0.2 L A
Lt g
// L : Rating life
0.1 —
7
~
0.05 =
99.95 999 9938 995 99 98 95 90
Reliability %
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Calculation example: 4

Bearing Number 6209 is used to support a radial load of 3160N. Object is to define the life and select a bearing which will have a
reliability of 99.4%.

The life corresponding to the reliability of 90% is obtained as follows by reading the basic dynamic load rating, Cr=32500N from the
dimension table and using formula (3.1):

( 32500

8 6 6
3160) x10°% =1088 x 10%rev.

Reading Fig. 3.6, it can be seen that a bearing having a life -multiplying factor of 6 is required to attain 99.4% reliability. Applying this
multiplier to the basic dynamic load rating, Cr as obtained from formula (3.1), will calculate as:

3
( Cr ) %x10% = 6 x 1088 x 10°rev.
3160

From the above equation, obtain;

Cr = (6)'3 x 32500 = 1.817 x 32500
—59000N

The bearing meeting this basic dynamic load rating (in the same diameter series) is bearing number 6214.

hd

[Continue—]
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2) Material factor, a- El
Material factor, a:, is the adjustment factor applied as an increase to rating life for type and quality of material, special manufacturing
process and/or special design.

The basic dynamic load rating, Cr (or Ca), listed in the bearing dimension tables reflects both the use of vacuum-degassed, high-

carbon chrome bearing steel for all NACHI rolling contact bearings as well as improvements in manufacturing technology. The a.-factor

has a base value of 1 for NACHI standard parts.

Unless specialty steels are utilized, a- is defined as 1 when calculating the life using the formula (3.5).

3) Application condition factor, a:

The application condition factor, as, is used to consider bearing load conditions, lubricating conditions, and temperature conditions.
Factor as is set as 1 if the rolling elements and raceway surfaces are separated (good lubricating condition). When lubricating
conditions are poor (as in the following cases), as is less than 1:

* When the operating speed is <dm - n of 10,000. (Where dm - n=rolling element pitch diameter in millimeters times the speed in
revolutions-per-minute).

* When lubricant will tend to deteriorate rapidly.

At present, it is difficult to quantify the application condition factor because of the many variables involved.

Because factors a. and as have interactive effects on each other, these two factors are treated as one value (az) (as). When lubrication
and application conditions are good, the value (a:) (as) can be set as equal to 1.

In case of poor lubrication such as when lubricant viscosity is considerably low, please consult NACHI.

NACH;
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3.4 Calculation of Bearing Load =

Generally, the load that is applied to the bearings is composed of loads generated by machine operation, drive components, and dead
weight of the shaft and components mounted to and on the shaft. These loads can be precisely calculated. The above loads are
usually accompanied by vibration and impact. With the exception of very special cases, it is impractical to calculate and add the
specific effects of vibration and impact loading on each component in a machine. To facilitate the calculation and analysis of loading in
a machine system, loading factors (based on empirical experience) have been developed as multipliers to the driving and static loads.

F = fs-Fc 000000(3_6)

where:
F : Bearing load (N)
fs : Machine factor (Table 3.6)
Fc : Calculated load (N)

When a load fluctuates in size, an average load must be calculated which reflects the effects of the fluctuating load.

When a composite load of radial and axial load occurs on a radial bearing, the loads must be converted to an effective radial load by
use of the dynamic equivalent load formula for the specific bearing type. This value, P, is used in the basic rating life formula (3.1).
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Table 3.6 Machine Factors, ( f.)

Type of Machine s
Smooth running machinery (no impact) ; motors, conveyors, 1 ~10
turbo compressor, paper manufacturing machinery -
Machine with low impact; reciprocating pumps, internal
combustion engine, hoists, cranes 12~15
Machines with high impact; shears, crushers, rolling mill equipment | 1.5~ 3.0
Table 3.7 Belt Drive Factors, ( f;)
Type of drive fq
Flat leather belt (with tension pulley) 1.75 ~25
Flat leather belt (without tension pulley)
Silk 225~ 35
Rubber Balata
V-belt 15~2
Steel strip belt 4~6
Cotton belt / Hemp belt 2~6
Notes : 1. For low speed, use top value
Table 3.8 Gear Precisiion Factors, ( f.)
Type of gear f,
Precision ( Pitch and form errors < 0.02mm ) 1~11
Normal ( Pitch and form errors 0.02 ~ 0.1mm ) 1.1~13

' Main Menu | ¥) Back :
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3.4.1 Belt Drives [

Transferring of power through belt drives requires on initial belt tension. Radial load, K, that occurs from this tension can be calculated
as follows:

where:
H M : Rotating moment of pulley (N -cm)
M=955000-— eeeeee(37) Kt : Effective transfer power of belt (N)
n (tension side minus slack side)
Kt = M cevees(38) H : Transfer power (kW)
- T ' n : Rotating speed of pulley (rpm)

r : Radius of pulley (cm)

Load that works on the shaft through the pulley is calculated by multiplying the effective transfer power, Kt, by the belt drive factors, f,

from Table 3.7.
Generally,
where:
K=f1- Kt cecees(3.9) K': Radial load (N) applied to the pulley transferred by the belt

f. . Belt drive factor (Table 3.7)
3.4.2 Gear Drives

Shaft load from gear drives are calculated using the transfer power and type of gear.

Helical, bevel and worm gears transmit radial loads and create an axial load component, while spur gears transmit only radial loads.
Gear load formulas described below refer to spur gears.

kt kg
M = 955000 -1 ceeeee(310)  where:
n M : Rotating gear moment (N -cm)
Kt : Tangential component of force (N)
Kt = M cescee(3.11) Ks : Radial component of force (N)
r Kg : Total gear load (N)
H : Transfer power (kW) i
Ks = Kt- tano seeeee(3.12) n : Rotating speed (rpm) . ks
r: Drive gear pitch radius (cm) \
o:

hd

Pressure angle of gear (° )

/
Kg="VK{ +Ks® =Kt-seca ***(3.13)

[Continue—]
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Kg, the total theoretical gear load, must be multiplied by both the gear precision factor and the machine factor (the latter of which takes E
into account impact and other forces dependent on machinery type).

where:
K=fz-fs-Kg eeceee(314) K: Gear load transmitted to shaft (N)
fz : Gear precision factor (Table 3.8)
fs : Machine factor (Table 3.6)

3.4.3 Load Distribution to Bearings

Load applied to a point on the shaft is distributed to the bearings supporting the shaft.
Reference Fig. 3.8,

Frie {EMp, X W eeeees(ais) 0
{ X+Yy

— m — y [ N N N N ]
Fri= 7 K oy W (3.16) Fm@
where: ﬁ

Fri : Load working on bearing I (N)
Fru : Load working on bearing 1I (N)
K : Gear load transmitted to shaft (N)
W : Shaft Weight (N)
£,m,x,y : Relative positions of the points of applied force
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3.4.4 Averaging Fluctuating Loads [

A large load will have an emphasized effect on bearing life even if it is applied only for a very short duration of the total life-span of the
bearing.

When the size of bearing load fluctuates with a defined cycle, bearing life may be calculated by deriving an average load simulating
the affects of the fluctuating load.

(1) Step Type Load Fluctuation

e.p p P

p/ F1"m +F2"n2 --- +Fn"n
sz\/ n n 000000(3_17)

nmM+n2 +------- +Nn

Fm : Average of fluctuating load (N)
n: : Total number of revolutions at load F+ (rev.)
nz : Total number of revolutions at load F: (rev.)
n» : Total number of revolutions at load Fn (rev.)
p : 3 for ball; 10/3 for roller bearings

In formula (3.17), if rotating speed is constant, and (n+ + nz + ........... + na ) is referenced
as applied time, then ni, n2 and n. , can be replaced by time periods ti, tz, ............... tn
respectively, in the formula.

(2) Linear Load Fluctuation F
When the load fluctuates almost linearly (see Fig. 3.10), the following formula is used to - Fmax
obtain the average load.

Fm = %Fmin+£Fmax seee00(318)

Fmin 1
where:

Fm : Average load (N) |
Fmin : Minimum load (N) LN > E
Fmax : Maximum load (N) Fig 3.10
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(3) Dynamic plus static load fluctuation El
Where load F1 of a constant size and direction, is combined with a constantly revolving load F. caused \\
by an unbalanced load on the bearing (see Fig. 3.11), the average load is calculated using formula 3.19. \

Fm = AF1+F 2 ceccee (319

Value of A is taken from Fig. 3.12.

Calculation example: 5
A Single-row Deep-groove ball bearing is loaded with the fluctuating radial loads shown below.
Object: to obtain an average radial load on the bearing.
Fi=100N: 800 rpm for 6 sec
F-= 50N: 1800 rpm for 20 sec
Fs=200N: 3600 rpm for 12 sec
Numbers of revolution for the individual loads F+, F- and Fs are derived for the formula as follows.

6
Nt =—x800=80rev. n» =20 «1800=600rev. N3 = 2 x 3600 = 720 rev.
60 60 60

Therefore,
157
N=nN1+N2 +N3 = 1400 rev. A
From formula (3.17), I 101
eJ 100° x80+50° x 600+200° x 720 003 07 06 08 10
1400 . Fi
=162 N Fi+F>
hd

Fig 3.12
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3.5 Dynamic Equivalent Load =

Dynamic equivalent load refers to a load having constant direction and size such that theoretical calculations of bearing life using this
load will simulate actual bearing life. This load is called dynamic equivalent radial load when calculated for radial bearings and
dynamic equivalent axial load when calculated for thrust bearings.

In formula (3.1) expressing the relation between the bearing load and bearing life, bearing load, P, is either radial or axial load. Since
radial and axial loads often occur simultaneously, the radial and axial loads must be converted to composite load within the dynamic
equivalent load formula.

3.5.1 Dynamic Equivalent Radial Load

Dynamic equivalent radial load for radial bearings is calculated using the formula:

where:
Pr=XFr+YFa seceee(320) Pr : Dynamic equivalent radial load (N)
Fr : Radial load (N)
Fa : Axial load (N)

In the above formula, if the axial load to radial load ratio, Fa/Fr, is X - Radial load factor
less than or equal to e (a value determined by the bearing size and (from dimensional tables)
load as shown in the dimension tables), X, Y, and Pr will be as Y - Axial load factor
follo)v(vs: 1 (from dimensional tables)
Y =0
Pr = Fr

3.5.2 Dynamic Equivalent Axial Load

While most thrust bearings are incapable of supporting any radial load, Spherical roller thrust bearings will support some radial load.
For Spherical roller thrust bearings, the dynamic equivalent axial load is derived using the formula:

Pa=Fa+1.2Fr XXEEX) (321) where:
Pa  : Dynamic equivalent axial load (N)
Fa : Axial load (N) E
Fr : Radial load (N)

Fr / Fa must be <0.55
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3.5.3 Dynamic Equivalent Load for Oscillating Loads

The dynamic equivalent load of radial bearings sustaining oscillating movements is derived using the formula:

1
Pr = (l)/p (XFr+YFa)  eeeee(3.22)

90°
where:
Pr : Dynamic equivalent load (N) X : Radial load factor
v : Angle of oscillation (from dimensional tables)
(¥ must be > 90°2Z) Y : Axial load factor
p : 3 for ball, 10/3 for roller bearings (from dimensional tables)
Fr : Radial load (N) V4 : Number of rolling elements in row

Fa : Axial load (N)

Fig 3.13

If the value of ¥<90°Z, the above formula may not accurately predict bearing life since localized wear may be generated in the
raceways. (Oil lubrication may be tried to prevent the wear (false brinelling) associated with low-amplitude operation in this type

application).

3.5.4 Angular Contact Ball; Tapered Roller Bearing Loads

For single-row Angular Contact ball

< mi — 0

and single-row Tapered roller — M

bearings, the load center dimensions —a e a e

from the bearing tables must be used g W L Hk > Wi, LS

when determining the relative load ( J ) ( i T4

positions. The load-center positions of 1 — 0

these bearings are off-set from the f ] i¢ T

midpoint of the width of these bearings i yi'

as shown in Fig 3.14 and 3.15). X1 <Y1 = ) x1" — E
Flg 3.14 Flg 3.15 [Continue—]

NACH;



[—>Continue]

The off-set dimension for Angular Contact ball and Tapered roller bearings is shown as the value "a" in the dimensional tables to E
indicate the load-center position. If moment loading is to be considered in a bearing system, location of load-center is of particular
importance.

Where &, m:, xs or £+, m'v, X'+ , and y's are applied to formulas (3.15) and (3.16) as effective intervals instead of r, m, x, and y
previously used in formulas (3.15) and (3.16). If the radial load is applied to two units of Tapered roller bearings used in pairs and
induced axial load will be produced. The magnitude of this induced axial force Fa' is calculated using the formula:

Fr here:
Fa' e seceee (323 where:
2VY1 ( ) Y : Axial load factor
(from dimension tables)
Fa' : External axial load (N)

Fr : Radial load (N)

Axial and equivalent radial load on bearing calculated using formulas in Tables 3.9.

Table 3.9 Axial and Equivalent Load of Angular Contact Ball and Tapered Roller Bearings

Fr1,Fr2 : Radial load applied to bearings1and2(N)
Fa : External axial load (N) direction shown by Table 3.9
Fai1,Fa2 : Axial load on bearings1and2(N)
Pr1,Pr2 : Dynamic equivalent radial load on bearingsiand2(N)
X1,X2 : Radial Load Factor for bearings1and2from dimension tables
Y1,Y2 : Axial Load Factor for bearings1and2from dimension tables
(Use Y1 for Tapered roller bearings)

[WMalnMenu [© Back NACH]



Table 3.9 Axial and Equivalent Load of Angular Contact Ball and Tapered Roller Bearings

Bearing arrangement Load conditions Axial load Dynamic equivalent radial load

Il I I I

Fai=Fan+Fa Pri=XiFri+Yi(Fan+Fa)

Fan=05 % Pru=Fru
I

Fr
Fai=0.5 Y; | Pri=Fri

I
I

Fri _ Fro
Fa<0'5( Yi ~ Yn)

Fan=Fai-Fa | Pru=XuFru+Yu(Fai-Fa)

o5 Fru
Fa>05(F_rH _ m) FaI—0.5 Y Pri=Fr:
- Yu Yi Fan=Fai+Fa | Pru=XuFru+Yu(Fai+Fa)

[~

72 /
=l —%T % Fa<os| - Fri | Fai=Fan-Fa | pri=xFri+Y:(Fan-Fa)
— —— — Yu Y Fan=0.5 Fru | Pru=Fru

Fh. .Frn .Frl .Fru Yu

Notes : 1. Equalities apply when the bearing clearance and preload are 0.
2. Radial load applied in reverse direction to the arrows above will be also treated as positive values.

' Main Menu | ¥) Back
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3.6 Basic Static Load Rating and Static Equivalent Load =

3.6.1 Basic Static Load Rating

Load applied to stationary bearings can create permanent indentations in the load surfaces. While some level of deformation can be
tolerated, a level of deformation will be reached where noise and vibration during operation of the bearing, will make the bearing
unusable.
The term "Basic static load rating" refers to the maximum contact stress value of the static load where the rolling element and
raceways contact. The ratings are:

* Self-aligning ball bearing ¢ * * 4600MPa

e Other ball bearings ¢ ¢ * 4200MPa

* Roller bearings ¢ * * 4000 MPa
With these contact stresses, the sum of deformations (ball/roller and raceway) is approximately 1/10000 of the diameter of the rolling
element.
Basic static load ratings are shown in the dimension tables for each bearing number. The symbol Cor is for radial bearings and the
symbol Coa is for thrust bearings.

3.6.2 Static Equivalent Load

Static equivalent load is the static load that reflects the actual load conditions to the contact section of the rolling elements and
raceway receiving the maximum stress. For radial bearings, radial load of a constant direction and size is called the static equivalent
radial load, and for thrust bearings, axial load of a constant direction and size is called the static equivalent axial load.

1) Static equivalent radial load
To calculate the static equivalent radial load of a radial bearing supporting simultaneous radial and axial loads, the larger of the values
obtained from formulas (3.24) and (3.25) are to be used

o0 0000 Where
Por=XoFr+YoFa (3.24) Por : Static equivalent radial load (N)
Por=Fr eeesee (325) Fr : Radial load (N)
Fa : Axial load (N)
Xo & Yo: Static radial and axial load factors from dimension tables E

[Continue—]
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2) Static equivalent axial load

Static equivalent axial load for Spherical Thrust bearings is calculated using formula (3.26)

Poa=Fa+2.7Fr eeeeee(3.26) where:

Fa : Axial load (N)

3.6.3 Safety Factor

Poa : Static equivalent axial load (N) Fr : Radial load (N)

Fr/Fa must be < 0.55

The basic static load rating is considered as the limiting load for general applications. In terms of a safety factor, this means that, by
definition, a safety factor, So, is set as a base of 1. An application may require a larger or allow a smaller safety factor. Table 3.10
provides a guide for selection of the safety factor, So, to be used with formula (3.27) for calculation of the maximum (weighted) static

equivalent load.

Co=So * Pomax eeeeee(327)

Table 3.10 Static Safety Factor (So)

where:

Co: Basic static load rating (N)
(Cor for radial; Coa for thrust bearings)

So: Safety factor
(select from Table 3.10)
Pomax: Static equivalent load

(N)

Application condition . S0 .
Ball Bearings | Roller Bearings
High rotating accuracy is needed 2 3
Vibration and/or impact present 1.5 2
Normal operating conditions 1 1.5
Small amount of permanent deformation is tolerable 0.7 1

Note : So > 4 for spherical roller thrust bearings

' Main Menu | ¥) Back
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3.7 Axial Load Capacity of Cylindrical Roller Bearings =

Cylindrical roller bearings are generally used for supporting radial loads only. Bearings having flanges or loose ribs on both the inner
and outer rings (such as on configurations NJ, NF, and NUP), however, are capable of supporting some amount of axial load. Since
any axial loading on a cylindrical roller bearing is supported by a "sliding" action between the roller ends and flanges, allowable axial
load is based on the limiting values of heat, seizure, and wear caused by this "sliding" contact.

Permissible axial loading (no consideration of bearing life as a radial bearing) on Cylindrical roller bearings is calculated using the
following formula.

A :
Fa = (pV)F o ¢ e e Allowable axial load (N) Table 3.11.1 Application Factor (pv)
pv : Application factor from Table 3.11.1 Operating conditions (Load and lubrication) (pv)
A.: Bearing typs factor from Table 3.11.2 Intermittent axial load, Good heat conduction and
n : Rotating speed (rpm) Good cooling or Very large amount of lubricant 5400 ~ 6900
However, there is another limits shown by the following formula Intermittent axial load, Good heat conduction and
because Fa exceeding the limits cause abnormal roller movement Large amount of lubricant 2600 ~ 3200
Allowable axial load < K1 - Fr QOil Igbrlcatlon, Good heat conduction or Good 1900 ~ 2200
. . cooling
Bearing series K1 : . , —
Continuous axial load and Oil lubrication or
1000, 200, 200E 0.2 Intermittent axial load and Grease lubrication 1300 ~ 1600
300, 300E, 400 ' , , .
Continuous axial load and Grease lubrication 690 ~ 780
2200, 2200E, 2300, 2300E 0.4

When cylindrical roller bearings are applied axial load, additional Table 3.11.2 Bearing Type Factor A

considerations are required as follows; Diameter Series A
* Apply sufficient radial load to overcome axial load 0 19d
* Supply sufficient lubricant between roller ends and flanges > 304
* Use lubricant which has good film strength (pressure resistant) 3 454

properties 4 60d

* Practice good bearing mounting accuracy (see section 8.3)
* Allow sufficient running-in
* Minimize radial bearing clearance

[© Back NACH]
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4. Boundary Dimensions
and Nomenclature

4.1 Boundary Dimensions

4.2 Radial Bearings(Except Tapered Roller Bearings)
Table 4.2.1 Table 4.2.2

e Diameter series 7 e Diameter series 8 e Diameter series 1 e Diameter series 2
e Diameter series 9 e Diameter series 0 e Diameter series 3 e Diameter series 4

4.3 Boundary Dimensions of Tapered Roller Bearings
Table 4.3.1 Table 4.3.2

¢ Diameter series 9 e Diameter series 1 e Diameter series 0 ¢ Diameter series 2 ¢ Diameter series 3

4.4 Boundary Dimensions of Thrust Bearings with Flat Back Face

Table 4.4.1 Table 4.4.2 Table 4.4.3 Table 4.4.4
e Diameter series 0 e Diameter series 2 e Diameter series 3 e Diameter series 4
e Diameter series 1 e Diameter series 5

4.5 Dimensions of Snap Ring Grooves and Snap Rings

e Table 4.5.1 Dimensions of Snap Ring Grooves for Bearing Dimension Series 18 and 19
* Table 4.5.2 Snap Ring Dimensions for Bearing Dimension Series 18 and 19
e Table 4.5.3 Dimensions of Snap Ring Grooves for Bearing Diameter Series 0, 2, 3 and 4
e Table 4.5.4 Snap Ring Dimensions for Bearing Diameter Series 0, 2, 3 and 4

4.6 NACHI Bearing Numbers
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4. Boundary

of Rolling Contact Bearings

Dimensions and Bearing Numbers

4.1 Boundary Dimensions of Rolling Contact Bearings

Boundary dimensions have been established in a standard plan for metric rolling contact bearings to facilitate the selection process,
improve availability, and to limit the necessity for use of high cost, non-standard parts.
Boundary dimensions standards include the bore diameter (d), outside diameter (D), width (B), assembly width (T) or height (H), and
the chamfer dimension (r) of bearings.
Boundary dimensions are standardized by the International Organization for Standardization (ISO 15) and also Japanese Industrial

Standard (JIS B 1512).

NACHI has adopted the ISO boundary dimension standards. Figures 4.6 and 4.7 show the relationship of the dimensions for radial
and thrust rolling contact bearings (except for Tapered roller bearings).

Table 4.1 Boundary Dimensions Terminolory

Series Definition Remarks
_ The diameter series is a series of standard outside diameters with | Diameter series is in ascending order by
Diameter standard bore diameters. Several series of outside diameters are set | diameter size with number 7 the smallest
series in stages to the same bearing bore diameter. Diameter series are | and 4 the largest.

labeled by single digit numbers 7, 8,9, 0, 1, 2, 3, and 4.

Width or Height
series

Width or height series is a series of standard widths or heights with
the same bore diameter within the same diameter series of bearings.
These width or height series are labeled with single digit numbers.
Width series 8, 0, 1, 2, 3, 4, 5, and 6 for radial bearings and height
series 7, 9, 1, and 2 are for thrust bearings.

Dimension
series

Dimension series = width or height series number + Diameter series.
Dimension series are labeled with a two digit number by combining
numbers for the width or height series to the numbers for the
diameter series. The two digit number has the width or height series
in the lead position.

Each radial bearing diameter series has
width series with numbers 8, 0, 1, 2, 3, 4,
5 and 6. Number 8 is the minimum width
to the same bore and outside diameter.
Number 6 is the maximum width

Each thrust bearing diameter series has
width series with number 7, 9, 1 and 2.
Number 7 is the minimum width to the

same bore and outside diameter. E

Number 2 is the maximum width

' Main Menu | ¥) Back
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Table 4.2.1 Boundary Dimensions of Diameter Series 7, 8 (1/8) Unit : mm
Single row, radial ball bearings 67 68
Double row, radial ball bearings
Cylindrical roller bearings
Spherical roller bearings
Diameter series 7 Diameter series 8
. Width series| chamfer Width series Chamfer
B.earlng bore g 1 | o | 3 dimension g 0 | 1 | 2 | 3 | 4 | 5 | 6 dimension
diameter 7 , - - 17 . - -
Nominal ‘g‘ a| Dimension series 30 Dimension series
2% 17 | 2% 18
c €17 |27 |37 ! c E |08] 18 | 28 | 38 |48 |58 |68 |08|
2 o 37 e O 68
Bore No. d © . °© .
Width B I'min Width B I'min
/0.6 062 08 - - 0.05 25 - 1 - 14 - - —|- 0.05
1 1 25 1 - - 0.05 3 - 1 - i5 - - —-|- 0.05
/1.5 15| 3 1 - 1.8 0.05 4 - 1.2 - 2 - - —-|- 0.05
2 2 4 12 - 2 0.05 5 - 1.5 - 23 - - -—-|- 0.08
/2.5 255 15 - 23| 0.08 6 - 18 - 26 - - -—-|—- 0.08
3 3 6 2 253 0.08 7 - 2 - 3 - - == 01
4 4 7 2 253 0.08 9 - 25 35 4 - - == 01
5 5 8 2 253 0.08 11 - 3 4 5 - - —-|- 0.15
6 6 10 25 3 35| 01 13 - 35 5 6 - - —-|- 0.15
7 7 11 25 3 35 0.1 14 - 35 5 6 - - —-|- 015
8 8 12 25 - 35 0.1 16 - 4 5 6 8§ - —-|]- 02
9 9 14 3 - 45 0.1 17 - 4 5 6 8§ - —-|- 02

Remarks: 1. I'min is the smallest chamfer dimension. _
2. The chamfer dimensions given in this table do not necessarily apply to:

(1) the groove side of bearing rings with snap ring groove
(2) the flangeless side of thin cylindrical roller bearing rings

' Main Menu | ¥) Back

(3) the front face side of angular contact bearing
(4) inner rings of bearings with tapered bore
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Table 4.2.1 Boundary Dimensions of Diameter Series 7, 8 (2/8) Unit : mm
Single row, radial ball bearings 67 68
Double row, radial ball bearings
Cylindrical roller bearings
Spherical roller bearings
Diameter series 7 Diameter series 8
. Width series| chamfer Width series Chamfer
B.earlng bore g 1 | o | 3 dimension g 0 | 1 | 2 | 3 | 4 | 5 | 6 dimension
diameter 7 , - - 17 . - -
Nominal ‘g‘ a| Dimension series 30 Dimension series
2% 7 | 2% 18
c €17 |27 |37 ! c E |08] 18 | 28 | 38 |48 |58 |68 |08|
8'9 37 ‘GDJ.Q 68
Bore No. d © . °© .
Width B 'min Width B I'min
00 10 15 3 - 45 0.1 19 - 5 6 7 9 - -—-|- 03
01 12 18 4 - 5 0.2 21 - 5 6 7 9 - -—-|- 03
02 15 21 4 - 5 0.2 24 - 5 6 7 9 - -—-|- 03
03 17 23 4 - 5 0.2 26 - 5 6 7 9 - -—-|- 03
04 20 27 4 - 5 0.2 32 4 7 8 10 12 16 22|0.3 0.3
/22 22 = - - - - 34 4 7 - 10 - 16 22|03 0.3
05 25 32 4 - 5 0.2 37 4 7 8 10 12 16 22|0.3 0.3
/28 28 = - - - - 40 4 7 - 10 - 16 22|03 0.3
06 30 37 4 - 5 0.2 42 4 7 8 10 12 16 22|03 0.3
/32 32 = - - - - 44 4 7 - 10 - 16 22|03 0.3
07 35 = - - - - 47 4 7 8 10 12 16 22|03 0.3
08 40 = - - - - 52 4 7 8 10 12 16 22|0.3 0.3

Remarks: 1. 'min is the smallest chamfer dimension. _
2. The chamfer dimensions given in this table do not necessarily apply to:

(1) the groove side of bearing rings with snap ring groove
(2) the flangeless side of thin cylindrical roller bearing rings

' Main Menu | ¥) Back

(3) the front face side of angular contact bearing
(4) inner rings of bearings with tapered bore
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Table 4.2.1 Boundary Dimensions of Diameter Series 7, 8 (3/8) Unit : mm EI

Single row, radial ball bearings 67 68
Double row, radial ball bearings
Cylindrical roller bearings
Spherical roller bearings
Diameter series 7 Diameter series 8
. Width series| chamfer Width series Chamfer
B.earlng bore g 1 | o | 3 dimension g 0 | 1 | 2 | 3 | 4 | 5 | 6 dimension
diameter [0 . ) - @ : - -
Nominal 30 Dimension series 30 Dimension series
2% 7 | 2% 18
c €17 |27 |37 ! c € |08 18 | 28 | 38 |48 |58 |68 |08| ¢
@ o 37 e o 68
Bore No. d © . °© .
Width B 'min Width B I'min
09 45 - - - - - 58 4 7 8 10 13 18 23/0.3 0.3
10 50 - - - - - 65 5 7 10 12 15 20 27|0.3 0.3
11 55 = - - - - 72 7 9 11 13 17 23 30|0.3 0.3
12 60 = - - - - 78 7 10 12 14 18 24 32|0.3 0.3
13 65 - - - - - 85 7 10 13 15 20 27 36|03 0.6
14 70 - - - - - 90 8 10 13 15 20 27 36|03 0.6
15 75 - - - - - 95 8 10 13 15 20 27 36|03 0.6
16 80 - - - - - 100 8 10 13 15 20 27 36|03 0.6
17 85 = - - - - 110 9 13 16 19 25 34 45|03 1
18 90 - - - - - 115 9 13 16 19 25 34 45|03 1
19 95 - - - - - 120 9 13 16 19 25 34 45/0.3 1
20 100 - - - - - 125 9 13 16 19 25 34 45/0.3 1
Remarks: 1. I'min is the smallest chamfer dimension. _
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore

NACH;
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Table 4.2.1 Boundary Dimensions of Diameter Series 7, 8 (4/8) Unit : mm EI

Single row, radial ball bearings 67 68
Double row, radial ball bearings
Cylindrical roller bearings
Spherical roller bearings
Diameter series 7 Diameter series 8
S Width series| chamfer Width series Chamfer
earing bore |9 dimension| 3 dimension
diameter @ 1|,2|?’ - @B 0|1 |2.|3.|4|.5|6
Nominal 30 Dimension series 30 Dimension series
2% 7 | 2% 18
c €17 |27 |37 ! c € |08 18 | 28 | 38 |48 |58 |68 |08| ¢
3'9 37 3.9 68
Bore No. d © . °© .
Width B 'min Width B I'min
21 105 S - - - - 130 9 13 16 19 25 34 45|03 1
22 110 S - - - - 140 10 16 19 23 30 40 54|06 1
24 120 S - - - - 150 10 16 19 23 30 40 54|06 1
26 130 S - - - - 165 11 18 22 26 35 46 63|0.6 1.1
28 140 S - - - - 175 11 18 22 26 35 46 63|0.6 1.1
30 150 S - - - - 190 13 20 24 30 40 54 71|06 1.1
32 160 S - - - - 200 13 20 24 30 40 54 71|06 1.1
34 170 S - - - - 215 14 22 27 34 45 60 80|06 1.1
36 180 S - - - - 225 14 22 27 34 45 60 80|06 1.1
38 190 S - - - - 240 16 24 30 37 50 67 90|1 15
40 200 S - - - - 250 16 24 30 37 50 67 90|1 15
44 220 S - - - - 270 16 24 30 37 50 67 90|1 15
Remarks: 1. I'min is the smallest chamfer dimension. _
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore

NACH;
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Table 4.2.1 Boundary Dimensions of Diameter Series 7, 8 (5/8) Unit : mm EI

Single row, radial ball bearings 67 68
Double row, radial ball bearings
Cylindrical roller bearings
Spherical roller bearings
Diameter series 7 Diameter series 8
. Width series| chamfer Width series Chamfer
(I?.earlng bore g ] | 2 | g3 | dimension g 0 | 1 | 2 | 3 | 4 | 5 | g |dimension
lameter @ : - - 17 . - -
Nominal 30 Dimension series 30 Dimension series
2 17 | 23 18
c €17 |27 |37 2 s € |08] 18 28 38 (48 |58 | 68| 08|
3'9 37 3.9 68
Bore No. d © . °© .
Width B Imin Width B Fmin
48 240 - - = - - 300 19 28 36 45 60 80 109|1 2
52 260 - - = - - 320 19 28 36 45 60 80 109|1 2
56 280 - - = - - 350 22 33 42 52 69 95 125(1.1 2
60 300 - - = - - 380 25 38 48 60 80 109 145|1.5 2.1
64 320 - - = - - 400 25 38 48 60 80 109 145|1.5 2.1
68 340 - - = - - 420 25 38 48 60 80 109 145|1.5 2.1
72 360 - - = - - 440 25 38 48 60 80 109 145|1.5 2.1
76 380 - - = - - 480 31 46 60 75 100 136 1802 2.1
80 400 - - = - - 500 31 46 60 75 100 136 1802 2.1
84 420 - - = - - 520 31 46 60 75 100 136 1802 2.1
88 440 - - = - - 540 31 46 60 75 100 136 1802 2.1
92 460 — - - = - 580 37 56 72 90 118 160 218|2.1 3
Remarks: 1. I'min is the smallest chamfer dimension. _
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore

NACH;
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Table 4.2.1 Boundary Dimensions of Diameter Series 7, 8 (6/8) Unit : mm EI

Single row, radial ball bearings 67 68
Double row, radial ball bearings
Cylindrical roller bearings
Spherical roller bearings
Diameter series 7 Diameter series 8
. Width series| chamfer Width series Chamfer
B.earlng bore g 1 | o | 3 dimension g 0 | 1 | 2 | 3 | 4 | 5 | 6 dimension
diameter [0 . _ _ @ _ _ _
Nominal 30 Dimension series 30 Dimension series
2% 7 | 2% 18
c €17 |27 |37 ! c € |08 18 | 28 | 38 |48 |58 |68 |08| ¢
@ o 37 e o 68
Bore No. d © : © :
Width B 'min Width B I'min
96 480 S - - - - 600 37 56 72 90 118 160 218(2.1 3
/500 500 S - - - - 620 37 56 72 90 118 160 218(2.1 3
/530 530 S - - - - 650 37 56 72 90 118 160 218(2.1 3
/560 560 S - - - - 680 37 56 72 90 118 160 218(2.1 3
/600 600 S - - - - 730 42 60 78 98 128 175 236(3 3
/630 630 S - - - - 780 48 69 88 112 150 200 272|3 4
/670 670 S - - - - 820 48 69 88 112 150 200 272|3 4
/710 710 S - - - - 870 50 74 95 118 160 218 290(4 4
/750 750 S - - - - 920 54 78 100 128 170 230 308|4 5
/800 800 S - - - - 980 57 82 106 136 180 243 325|4 5
/850 850 S - - - - 1080 57 82 106 136 180 243 325|4 5
/900 900 S - - - - 1090 60 85 112 140 190 258 345|5 5
Remarks: 1. I'min is the smallest chamfer dimension. _
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore

NACH;
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Table 4.2.1 Boundary Dimensions of Diameter Series 7, 8 (7/8) Unit : mm
Single row, radial ball bearings 67 68
Double row, radial ball bearings
Cylindrical roller bearings
Spherical roller bearings
Diameter series 7 Diameter series 8
Bearing b Width series| Chamfer Width series Chamfer
earing bore o dimension | @ dimension
diamet%r g 1|,2|:_3 - % O|1 |2.|3.|4|.5|6
Nominal ‘g a| Dimension series ‘g =) Dimension series
2% 17 | 2% 18
S €117 127 |37 ! c E |08] 18 | 28 | 38 |48 58|68 | 08|
3.9 37 8.9 68
Bore No. d © . © :
Width B Imin Width B min
/950 950 = IS - 1150 63 90 118 150 200 272 355|5 5
/1000 1000 = IS - 1220 71 100 128 165 218 300 400(5 6
/1060 1060 = IS - 1280 71 100 128 165 218 300 400(5 6
/1120 1120 = IS - 1360 78 106 140 180 243 325 438(5 6
/1180 1180 = IS - 1420 78 106 140 180 243 325 438(5 6
/1250 1250 = IS - 1500 80 112 145 185 250 335 450(6 6
/1320 1320 = IS - 1600 88 122 165 206 280 375 500(6 6
/1400 1400 = IS - 1700 95 132 175 224 300 400 545(6 7.5
/1500 1500 = IS - 1820 - 140 185 243 315 - —-|- 75

Remarks: 1. 'min is the smallest chamfer dimension.

2. The chamfer dimensions given in this table do not necessarily apply to:
(1) the groove side of bearing rings with snap ring groove
(2) the flangeless side of thin cylindrical roller bearing rings
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(3) the front face side of angular contact bearing
(4) inner rings of bearings with tapered bore
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Table 4.2.1 Boundary Dimensions of Diameter Series 7, 8 (8/8) Unit : mm
Single row, radial ball bearings 67 68
Double row, radial ball bearings
Cylindrical roller bearings
Spherical roller bearings
Diameter series 7 Diameter series 8
S o Width series| chamfer Width series Chamfer
earing bore o dimension| 2 dimension
diamet%r % 1|,2|‘r_3 I_I '-8 O|1|2.|3.|4|.5|6 | |
Nominal *g‘ a| Dimension series § o) Dimension series
2% 17 | 2% 18
S €117 127 |37 ! S E |08 18 | 28 | 38 |48 |58 |68 |08|
3.9 37 8.9 68
Bore No. d © , © :
Width B I'min Width B I'min
/1600 1600 S - - - - 1950 - 155 200 265 345 - —-|- 7.5
/1700 1700 = - - - - 2060 - 160 206 272 35 - —-|- 7.5
/1800 1800 S - - - - 2180 - 165 218 290 375 - —-|- 95
/1900 1900 S - - - - 2300 - 175 230 300 400 - -—-|- 95
/2000 2000 S - - - - 2430 - 190 250 325 425 - —|- 95

Remarks: 1. 'min is the smallest chamfer dimension.

2. The chamfer dimensions given in this table do not necessarily apply to:
(1) the groove side of bearing rings with snap ring groove
(2) the flangeless side of thin cylindrical roller bearing rings

(3) the front face side of angular contact bearing
(4) inner rings of bearings with tapered bore
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Table 4.2.1 Boundary Dimensions of Diameter Series 9, 0 (1/8) Unit : mm
' ' i 69 60
Single row, radial ball bearings 29 160| >
Double row, radial ball bearings
Cylindrical roller bearings NN49 N10 NN30
Spherical roller bearings 239 230 (240
Diameter series 9 Diameter series 0
_ Width series Chamfer Width series Chamfer
Bearing bore | .8 o] 1 [ 2] 3[4a]5]6| dimension 3 o] 1 [2] 3 [4]5] 6 |dmension
diameter @ 7}
Nominal ‘g o) Dimension series *g a) Dimension series
= 19 | 49 (22 10
S E|09| 19 | 29 | 39 |49|59|69|09]| ! |5 €/00| 10 |[20| 30 (40|50 |60 |00 |
a % 39 | 69 2 % 60
Bore No. d , ,
Width B I'min Width B I'min
/0.6 0.6 N - - - — - - —-|- - - N - - - - - - —-|=- -
1 1 4 - 16 - 23 - - —-|- 01 - - - - - - - - == -
/1.5 1.5 5 - 2 - 26 - - —|- 0.15 - 6 - 25 - 3 - - —|=- 0.15
2 2 6 - 23 - 3 - - —-|= 0.15 - 7 - 28 - 35 - - —|- 015
/2.5 2.5 7 - 25 - 35 - - —-|- 015 - 8 - 28 - 4 - - —-|=- 0.15
3 3 8 - 3 - 4 - - —-|= 0.15 - 9 - 3 - 5 - - —-1]=- 0.15
4 4 11 - 4 - 5 - - —-|— 0415 - 12 - 4 - 6 - - —-]=- 02
5 5 18 - 4 - 6 10 - —-|- 02 015 14 - 5 - 7 - - —-]=- 02
6 6 15 - 5 - 7 10 - —-|- 02 0415 17 - 6 - 9 - - —|- 03
7 7 17 - 5 - 7 10 - —-|- 03 015 19 - 6 8 10 - - —|- 03
8 8 19 - 6 - 9 11 - -—-|- 03 0.2 2 - 7 9 11 14 19 25|- 0.3
9 9 20 - 6 - 9 11 - —-|- 03 03 24 - 7 10 12 15 20 27|- 0.3
Remarks: 1. 'min is the smallest chamfer dimension.
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.1 Boundary Dimensions of Diameter Series 9, 0 (2/8) Unit : mm EI

' ' i 69 60
Single row, radial ball bearings 29 160| >
Double row, radial ball bearings
Cylindrical roller bearings NN49 N10 NN30
Spherical roller bearings 239 230 (240
Diameter series 9 Diameter series 0
_ Width series Chamfer Width series Chamfer
gizarlrzgtgerbore é o] 1 [ 2] 3[4a]5]6| dimension é o] 1 [2] 3 [4]5] 6 |dmension
Nominal ‘g‘ o) Dimension series *g a) Dimension series
= 19 | 49 (22 10
S E|09| 19 | 29 | 39 |49|59|69|09]| ! |5 €/00| 10 |[20| 30 (40|50 |60 |00 |
a % 39 | 69 2 % 60
Bore No. d , ,
Width B I'min Width B I'min
00 10 2 - 6 8 10 13 16 22|—- 0.3 0.3 26 - 8 10 12 16 21 29|- 0.3
01 12 24 - 6 8 10 13 16 22|—- 0.3 0.3 28 7 8 10 12 16 21 29|03 0.3
02 15 28 - 7 85 10 13 18 23|—- 0.3 0.3 32 8 9 11 13 17 23 30|03 0.3
03 17 30 - 7 85 10 13 18 23|—- 0.3 0.3 35 8 10 12 14 18 24 32|03 0.3
04 20 37 7 9 11 13 17 23 30/0.3 0.3 0.3 42 8 12 14 16 22 30 40|03 0.6
/22 22 39 7 9 11 13 17 23 30/0.3 0.3 0.3 4 8 12 14 16 22 30 40|03 0.6
05 25 42 7 9 M 13 17 23 30/0.3 0.3 0.3 47 8 12 14 16 22 30 40|03 0.6
/28 28 45 7 9 M 13 17 23 30/0.3 0.3 0.3 52 8 12 15 18 24 32 43|03 0.6
06 30 47 7 9 M 13 17 23 30/0.3 0.3 0.3 55, 9 13 16 19 25 34 45|03 1
/32 32 527 10 13 15 20 27 36|/0.3 06 0.6 58 9 13 16 20 26 35 47|03 1
07 35 55 7 10 13 15 20 27 36|/0.3 0.6 0.6 62 9 14 17 20 27 36 48|03 1
08 40 62 8 12 14 16 22 30 40({0.3 06 0.6 68 9 15 18 21 28 38 50(0.3 1
Remarks: 1. 'min is the smallest chamfer dimension.
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.1 Boundary Dimensions of Diameter Series 9, 0 (3/8) Unit : mm EI

' ' i 69 60
Single row, radial ball bearings 29 160| >
Double row, radial ball bearings
Cylindrical roller bearings NN49 N10 NN30
Spherical roller bearings 239 230 (240
Diameter series 9 Diameter series 0
ey Width series Chamfer Width series Chamfer
earing bore © : . [ 4 ;
i S |0 1] 2] 3 | 4 | 5 | 6 | dimension |5 o | 1 |2 | 3 | 4 | 5 | 6 |dimension
Nominal ‘g‘ e Dimension series *g &) Dimension series
= 19 | 49 (22 10
S E|09| 19 | 29 | 39 |49|59|69|09]| ! |5 €/00| 10 |[20| 30 (40|50 |60 |00 |
3% 39 | 69 8% 60
Bore No. d , ,
Width B I'min Width B I'min
09 45 68 8 12 14 16 22 30 40/0.3 0.6 0.6 75 10 16 19 23 30 40 54|0.6 1
10 50 72 8 12 14 16 22 30 40/0.3 0.6 0.6 80 10 16 19 23 30 40 54|06 1
11 55 80 9 13 16 19 25 34 45|03 1 1 90 11 18 22 26 35 46 63|0.6 1.1
12 60 85 9 13 16 19 25 34 45|03 1 1 95 11 18 22 26 35 46 63|0.6 1.1
13 65 90 9 13 16 19 25 34 45|03 1 1 100 11 18 22 26 35 46 63|0.6 1.1
14 70 100 10 16 19 23 30 40 54|06 1 1 110 13 20 24 30 40 54 71(/0.6 1.1
15 75 105 10 16 19 23 30 40 54|06 1 1 115 13 20 24 30 40 54 71(/0.6 1.1
16 80 110 10 16 19 283 30 40 54|0.6 1 1 125 14 22 27 34 45 60 80|0.6 11
17 85 120 11 18 22 26 35 46 63|06 1.1 1.1 | 130 14 22 27 34 45 60 80|0.6 1.1
18 90 125 11 18 22 26 35 46 63|06 11 1.1 [ 140 16 24 30 37 50 67 90|11 1.5
19 95 130 11 18 22 26 35 46 63|06 11 1.1 [ 145 16 24 30 37 50 67 90|11 1.5
20 100 140 13 20 24 30 40 54 71|06 11 11 [ 150 16 24 30 37 50 67 90|11 1.5
Remarks: 1. 'min is the smallest chamfer dimension.
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.1 Boundary Dimensions of Diameter Series 9, 0 (4/8) Unit : mm EI

' ' i 69 60
Single row, radial ball bearings 29 160| 20
Double row, radial ball bearings
Cylindrical roller bearings NN49 N10 NN30
Spherical roller bearings 239 230 |240
Diameter series 9 Diameter series 0
Searina b Width series Chamfer Width series Chamfer
earing bore © : . [ 4 ;
i 7 Lt ]2 3 | 4 | 5 | 6 | dimension o 1 ]2 | 3 | 4 | 5 | 6 |dimension
Nominal 30 Dimension series 30 Dimension series
= 19 | 49 (22 10
S E|09| 19 | 29 | 39 |49|59|69|09]| ! |5 €/00| 10 |[20| 30 (40|50 |60 |00 |
a % 39 | 69 2 % 60
Bore No. d , ,
Width B I'min Width B I'min
21 105 145 13 20 24 30 40 54 71|06 11 11 | 160 18 26 33 41 56 7510011 2
22 110 150 13 20 24 30 40 54 71|06 11 11 [ 170 19 28 36 45 60 801091 2
24 120 165 14 22 27 34 45 60 80|06 11 1.1 [ 180 19 28 36 46 60 801091 2
26 130 180 16 24 30 37 50 67 90|1 15 15 |[200 22 33 42 52 69 95125(1.1 2
28 140 190 16 24 30 37 50 67 90|1 15 15| 210 22 33 42 53 69 95125(1.1 2
30 150 210 19 28 36 45 60 80109|1 2 2 225 24 35 45 56 75100 136|1.1 2.1
32 160 220 19 28 36 45 60 80109|1 2 2 240 25 38 48 60 80109 145|1.5 2.1
34 170 230 19 28 36 45 60 80109|1 2 2 260 28 42 54 67 90122 160|1.5 2.1
36 180 250 22 33 42 52 69 95125|1.1 2 2 280 31 46 60 74 100136 180|2 2.1
38 190 260 22 33 42 52 69 95125|1.1 2 2 290 31 46 60 75 100136 180|2 2.1
40 200 280 25 38 48 60 80109145/1521 21 | 310 34 51 66 82 109 150 200(2 2.1
44 220 300 25 38 48 60 80109145(1521 21 | 340 37 56 72 90 118 160 218|2.1 3
Remarks: 1. 'min is the smallest chamfer dimension.
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.1 Boundary Dimensions of Diameter Series 9, 0 (5/8) Unit : mm EI

' ' i 69 60
Single row, radial ball bearings 29 160| >0
Double row, radial ball bearings
Cylindrical roller bearings NN49 N10 NN30
Spherical roller bearings 239 230 |240
Diameter series 9 Diameter series 0
ey Width series Chamfer Width series Chamfer
earing bore © : . [ 4 ;
i 7 Lt ]2 3 | 4 | 5 | 6 | dimension o 1 ]2 | 3 | 4 | 5 | 6 |dimension
Nominal 30 Dimension series 30 Dimension series
= 19 | 49 (22 10
S E|09| 19 | 29 | 39 |49|59|69|09]| ! |5 €/00| 10 |[20| 30 (40|50 |60 |00 |
a % 39 | 69 2 % 60
Bore No. d , ,
Width B 'min Width B Imin
48 240 320 25 38 48 60 801091451521 21 | 360 37 5 72 92 118 160 218|2.1 3
52 260 360 31 46 60 75 100136 180|2 21 2.1 | 400 44 65 82104 1401902503 4
56 280 380 31 46 60 75 100136 180|2 21 2.1 | 420 44 65 82106 1401902503 4
60 300 420 37 56 72 90 118 160 218|2.1 3 3 460 50 74 95118 1602182904 4
64 320 440 37 56 72 90 118 160 218|2.1 3 3 480 50 74 95121 1602182904 4
68 340 460 37 56 72 90 118 160 218|2.1 3 3 520 57 82 106 133 180243 325|4 5
72 360 480 37 56 72 90 118 160 218|2.1 3 3 540 57 82 106 134 180243 325|4 5
76 380 520 44 65 82 106 140 1902503 4 4 560 57 82 106 135 180243 325|4 5
80 400 540 44 65 82 106 140 1902503 4 4 600 63 90 118 148 200 272 355|5 5
84 420 560 44 65 82 106 140 1902503 4 4 620 63 90 118 150 200 272 355|5 5
88 440 600 50 74 95 118 1602182904 4 4 650 67 94 122 157 212280 375|5 6
92 460 620 50 74 95 118 1602182904 4 4 680 71 100 128 163 218 300 400|5 6
Remarks: 1. 'min is the smallest chamfer dimension.
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.1 Boundary Dimensions of Diameter Series 9, 0 (6/8) Unit : mm EI

' ' i 69 60
Single row, radial ball bearings 29 160| 20
Double row, radial ball bearings
Cylindrical roller bearings NN49 N10 NN30
Spherical roller bearings 239 230 |240
Diameter series 9 Diameter series 0
Searina b Width series Chamfer Width series Chamfer
earing bore © : . [ 4 ;
i 7 Lt ]2 3 | 4 | 5 | 6 | dimension o 1 ]2 | 3 | 4 | 5 | 6 |dimension
Nominal 30 Dimension series 30 Dimension series
28 19 | 49 (22 10
S E|09| 19 | 29 | 39 |49|59|69|09]| ! |5 €/00| 10 |[20| 30 (40|50 |60 |00 |
a % 39 | 69 2 % 60
Bore No. d , ,
Width B 'min Width B Imin
96 480 650 54 78 100 128 1702303084 5 5 700 71 100 128 165 218 300 400|5 6
/500 500 670 54 78 100 128 1702303084 5 5 720 71 100 128 167 218 300 400|5 6
/530 530 710 57 82 106 136 180243 325/4 5 5 780 80 112 145185 250 335450|6 6
/560 560 750 60 85 112 140 190258 345|5 5 5 820 82 115 150 195 258 355 462|6 6
/600 600 800 63 90 118 150 200272 355|5 5 5 870 85 118 155200 272 365488|6 6
/630 630 850 71100 128 165 218 300400/5 6 6 920 92 128 170212 290 388 515|6 7.5
/670 670 900 73103 136 170 230308 412|/5 6 6 980 100 136 180 230 308 425 560|6 7.5
/710 710 950 78 106 140 180 243 325438|/5 6 6 |1030 103 140 185236 315438580|6 7.5
/750 750 [1000 80 112 145 185 250 335450|6 6 6 |1090 109 150 195 250 335462 615|7.5 7.5
/800 800 [1060 82 115 150 195 258 355462|6 6 6 |1150 112 155 200 258 345 475 630|7.5 7.5
/850 850 [1120 85118 155 200 272 365488|6 6 6 (1220 118 165 212 272 365 500 670|7.5 7.5
/900 900 (1180 88 122 165 206 280 375500|6 6 6 |1280 122 170 218 280 375515690|7.5 7.5
Remarks: 1. 'min is the smallest chamfer dimension.
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.1 Boundary Dimensions of Diameter Series 9, 0 (7/8) Unit : mm EI

' ' i 69 60
Single row, radial ball bearings 29 160| >0
Double row, radial ball bearings
Cylindrical roller bearings NN49 N10 NN30
Spherical roller bearings 239 230 |240
Diameter series 9 Diameter series 0
ey Width series Chamfer Width series Chamfer
earing bore © : . [ 4 ;
i 7 Lt ]2 3 | 4 | 5 | 6 | dimension o 1 ]2 | 3 | 4 | 5 | 6 |dimension
Nominal 30 Dimension series 30 Dimension series
28 19 | 49 |22 10
S E|09| 19 | 29 | 39 |49|59|69|09]| ! |5 €/00| 10 |[20| 30 (40|50 |60 |00 |
a % 39 | 69 2 % 60
Bore No. d , ,
Width B I'min Width B I'min
/950 950 [1250 95 132 175 224 300 400545|6 7.5 7.5 |1360 132 180 236 300 412 560 730|7.5 7.5
/1000 1000 [1320 103 140 185 236 3154385806 7.5 7.5 [1420 136 185 243 308 412 560 750|7.5 7.5
/1060 1060 [1400 109 150 195 250 335462 615|7.5 7.5 7.5 [1500 140 195 250 325 438 600 800|9.5 9.5
/1120 1120 [1460 109 150 195 250 335462 615|7.5 7.5 7.5 [1580 145 200 265 345 462 615 825|9.5 9.5
/1180 1180 [1540 115160 206 272 355488 650|7.5 7.5 7.5 [1660 155 212 272 355 475 650 875|/9.5 9.5
/1250 1250 [1630 122 170 218 280 3755156907575 7.5 (17560 - 218 290375 500 - -—-|- 95
/1320 1320 [1720 128 175 230 300 400545 710|7.5 75 7.5 (18560 - 230 300400 530 - - |- 12
/1400 1400 [1820 - 185 2483 315 425 - - |- 95 95 [1950 - 243 315412 545 - - |- 12
/1500 1500 [1950 - 195 258 335 450 - - |- 95 95 [2120 - 272 355462 615 - - |- 12
Remarks: 1. I'min is the smallest chamfer dimension.
2. The chamfer dimensions given in this table do not necessarily apply to:
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.1 Boundary Dimensions of Diameter Series 9, 0 (8/8) Unit : mm EI
' ' i 69 60
Single row, radial ball bearings 29 160| >
Double row, radial ball bearings
Cylindrical roller bearings NN49 N10 NN30
Spherical roller bearings 239 230 (240
Diameter series 9 Diameter series 0
ey Width series Chamfer Width series Chamfer
earing bore © . . [ 4 ;
diamet%r _:% 0 | 1 | o | .3 | 4 | 5 | 6 | dimension % 0 | 1 | o | 3 | 4 | 5 | 6 |dimension
Nominal 30 Dimension series 30 Dimension series
= 19 | 49 (22 10
S E|09| 19 | 29 | 39 |49|59|69|09]| ! |5 €/00| 10 |[20| 30 (40|50 |60 |00 |
8% 39 | 69 CGOD% 60
Bore No. d , ,
Width B I'min Width B I'min
/1600 1600 [2060 — 200 265 345 462 - - |- 95 95 (2240 - 280 365475 630 - - |- 12
/1700 1700 [2180 - 212 280 355 475 - —-|- 95 95 (2860 - 290 375500 650 - - |- 15
/1800 1800 [2800 - 218 290 375 500 - -—-|- 12 12 [2500 - 308 400530 690 - - |- 15
/1900 1900 [2430 - 230 308 400 530 - - |- 12 12 - - - - - - - == -
/2000 2000 N - - - - e - N - - - - - - —-|=- -
Remarks: 1. I'min is the smallest chamfer dimension.
2. The chamfer dimensions given in this table do not necessarily apply to:
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 1, 2 (1/8) Unit : mm
Single row, radial ball bearings %
Double row, radial ball bearings 12 5535
Cylindrical roller bearings N2 N22
Spherical roller bearings 231 | 241 222 | 232
Diameter series 1 Diameter series 2
. Width series Chamfer Width series Chamfer
B_earlng bore g 0 | 1 | o | 3 | 4 dimension g 8 | 0 | 1 | 2 | 3 | 4 dimension
diameter @ , , , @ , , .
Nominal ‘g’ o) Dimension series 30 Dimension series
2% 11| 2% 02
SE |01 | 1121|3141 | 01 ! SE |8 | 02|12 |22 | 32 |42 | 82 !
2 o 4118 o 42
Bore No. d © : © :
Width B 'min Width B 'min
/0.6 06 | - T - - - - - — | - -
1 1 - T - - - - - - - - - | - -
1.5 1.5 - T - - - - - - - - - | - -
2 2 - T - - - - - - - - - | - -
/2.5 25 - T - - - - - - - - - | - -
3 3 - - - - - - - - 10 2.5 4 - - 5 - 101 0.15
4 4 - - - - - - - - 13 3 5 - - 7 - 1015 0.2
5 5 - - - - - - - - 16 3.5 5 - - 8 - 1015 0.3
6 6 - - - - - = - - 19 4 6 - - 10 - 02 03
7 7 - - - - - - - - 22 5 7 - - 1 - 103 03
8 8 - - - - - - - - 24 5 8 - - 12 - 103 03
9 9 - - - - - - - - 26 6 8 - - 13 - 103 03

Remarks: 1. I'min is the smallest chamfer dimension. .
2. The chamfer dimensions given in this table do not necessarily apply to:

(1) the groove side of bearing rings with snap ring groove
(2) the flangeless side of thin cylindrical roller bearing rings
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(3) the front face side of angular contact bearing
(4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 1, 2 (2/8) Unit : mm EI
Single row, radial ball bearings %
Double row, radial ball bearings 12 5535
Cylindrical roller bearings N2 N22
Spherical roller bearings 231 | 241 222 | 232
Diameter series 1 Diameter series 2
. Width series Chamfer Width series Chamfer
B_earlng bore g 0 | 1 | o | 3 | 4 dimension g 8 | 0 | 1 | 2 | 3 | 4 dimension
diameter @ _ . . @ : _ :
Nominal 30 Dimension series 30 Dimension series
2% 11| 2% 02
c € |01 |11 21|31 ] 41 | 01 ! S E |8 |02 |12 22| 32 | 42 | 82 !
- o 41 . o 42
Bore No. d © : © :
Width B 'min Width B 'min
00 10 = - - - - - - - 30 7 9 - 14 143 - 103 06
01 12 = - - - - - - - 32 7 10 - 14 159 - 103 06
02 15 = - - - - - - - 35 8 11 - 14 159 20 |03 06
03 17 = - - - - - - - 40 8 12 - 16 175 22 |03 06
04 20 = - - - - - - - 47 9 14 - 18 206 27 |03 1
/22 22 = - - - - - - - 50 9 14 - 18 206 27 |03 1
05 25 = - - - - - - - 52 10 15 - 18 206 27 |03 1
/28 28 = - - - - - - - 58 10 16 - 19 23 30 {06 1
06 30 = - - - - - - - 62 10 16 - 20 238 32 |06 1
/32 32 = - - - - - - - 65 11 17 - 21 25 33 (06 1
07 35 = - - - - - - - 72 12 17 - 23 27 37 |06 11
08 40 = - - - - - - - 80 13 18 - 23 302 40 |06 141
Remarks: 1. I'min is the smallest chamfer dimension. .
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
= = ]
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Table 4.2.2 Boundary Dimensions of Diameter Series 1, 2 (3/8) Unit : mm EI
Single row, radial ball bearings %
Double row, radial ball bearings 12 5535
Cylindrical roller bearings N2 N22
Spherical roller bearings 231 | 241 222 | 232
Diameter series 1 Diameter series 2
. Width series Chamfer Width series Chamfer
B_earlng bore g 0 | 1 | o | 3 | 4 dimension g 8 | 0 | 1 | 2 | 3 | 4 dimension
diameter @ - . . @ . : |
Nominal 30 Dimension series 30 Dimension series
2% 11| 2% 02
c € |01 |11 21|31 ] 41 | 01 ! S E |8 |02 |12 22| 32 | 42 | 82 !
- o 41 . o 42
Bore No. d °© : °© :
Width B 'min Width B 'min
09 45 = - - - - - - - 85 13 19 - 23 302 40 |06 141
10 50 = - - - - - - - 90 13 20 - 23 302 40 |06 141
11 55 — - - - - - - - 100 14 21 - 25 333 45 |06 15
12 60 — - - - - - - - 110 16 22 - 28 365 50 |1 1.5
13 65 - - - - - - - - 120 18 23 - 31 381 56 |1 1.5
14 70 — - - - - - - - 125 18 24 - 3 397 56 |1 1.5
15 75 — - - - - - - - 130 18 25 - 3 413 56 |1 1.5
16 80 — - - - - - - - 140 19 26 - 33 444 60 |1 2
17 85 — - - - - - - - 150 21 28 - 36 492 65 |11 2
18 90 150 - - - - 60 - 2 160 22 30 - 40 524 69 |11 2
19 95 160 - - - - 65 2 170 24 32 — 43 556 75 |11 2.1
20 100 165 21 30 39 52 65| 11 2 180 25 34 - 46 603 80 |15 21
Remarks: 1. I'min is the smallest chamfer dimension. .
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
= = ]
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Table 4.2.2 Boundary Dimensions of Diameter Series 1, 2 (4/8) Unit : mm EI

Single row, radial ball bearings %
Double row, radial ball bearings 12 5535
Cylindrical roller bearings N2 N22
Spherical roller bearings 231 | 241 222 | 232
Diameter series 1 Diameter series 2
. Width series Chamfer Width series Chamfer
o . > o . >
B_earlng bore 3 0 | 1 | o | 3 | 4 dimension 3 8 | 0 | 1 | 2 | 3 | 4 dimension
diameter @ - . . @ . : |
Nominal 30 Dimension series 30 Dimension series
23 11| 2% 02
c € |01 |11 21|31 ] 41 | 01 ! S E |8 |02 |12 22| 32 | 42 | 82 !
- o 41 . 8 42
Bore No. d °© : °© :
Width B 'min Width B 'min
21 105 175 22 33 42 56 69| 11 2 190 27 36 - 50 651 85 |15 21
22 110 180 22 33 42 56 69| 11 2 200 28 38 - 53 698 90 |15 21
24 120 200 25 38 48 62 80| 15 2 215 - 40 42 58 76 95 | - 2.1
26 130 210 25 38 48 64 80| 15 2 230 - 40 46 64 80 100 | - 3
28 140 225 27 40 50 68 85| 15 21 250 - 42 50 68 88 109 | - 3
30 150 250 31 46 60 80 100 | 2 2.1 270 - 45 54 73 9% 118 | — 3
32 160 270 34 51 66 86 109 | 2 2.1 290 - 48 58 80 104 128 | — 3
34 170 280 34 51 66 88 109 | 2 2.1 310 - 52 62 86 110 140 | - 4
36 180 300 37 56 72 96 118 | 21 3 320 - 52 62 86 112 140 | - 4
38 190 320 42 60 78 104 128 | 3 3 340 - 55 65 92 120 150 | - 4
40 200 340 44 65 82 112 140 | 3 3 360 - 58 70 98 128 160 | — 4
44 220 370 48 69 88 120 150 | 3 4 400 - 65 78 108 144 180 | — 4
Remarks: 1. I'min is the smallest chamfer dimension. .
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 1, 2 (5/8) Unit : mm EI

Single row, radial ball bearings %
Double row, radial ball bearings 12 5535
Cylindrical roller bearings N2 N22
Spherical roller bearings 231 | 241 222 | 232
Diameter series 1 Diameter series 2
. Width series Chamfer Width series Chamfer
o . > o . >
B_earlng bore 3 0 | 1 | o | 3 | 4 dimension 3 8 | 0 | 1 | 2 | 3 | 4 dimension
diameter @ - . . @ . : |
Nominal 30 Dimension series 30 Dimension series
23 11| 2% 02
c € |01 |11 21|31 ] 41 | 01 ! S E |8 |02 |12 22| 32 | 42 | 82 !
- o 41 . 8 42
Bore No. d °© : °© :
Width B 'min Width B 'min
48 240 400 50 74 95 128 160 | 4 4 440 - 72 85 120 160 200 | - 4
52 260 440 57 82 106 144 180 | 4 4 480 - 80 90 130 174 218 | - 5
56 280 460 57 82 106 146 180 | 4 5 500 - 80 90 130 176 218 | - 5
60 300 500 63 90 118 160 200 | 5 5 540 - 85 98 140 192 243 | - 5
64 320 540 71 100 128 176 218 | 5 5 580 - 92 105 150 208 258 | — 5
68 340 580 78 106 140 190 243 | 5 5 620 - 92 118 165 224 280 | - 6
72 360 600 78 106 140 192 243 | 5 5 650 - 95 122 170 232 290 | - 6
76 380 620 78 106 140 194 243 | 5 5 680 - 95 132 175 240 300 | - 6
80 400 650 80 112 145 200 250 | 6 6 720 - 103 140 185 256 315 | — 6
84 420 700 88 122 165 224 280 | 6 6 760 - 109 150 195 272 3835 | - 7.5
88 440 720 88 122 165 226 280 | 6 6 790 - 112 155 200 280 345 | - 7.5
92 460 760 95 132 175 240 300 | 6 7.5 830 - 118 165 212 296 365 | — 7.5
Remarks: 1. I'min is the smallest chamfer dimension. .
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 1, 2 (6/8) Unit : mm EI

Single row, radial ball bearings %
Double row, radial ball bearings 12 g%
Cylindrical roller bearings N2 N22
Spherical roller bearings 231 | 241 222 | 232
Diameter series 1 Diameter series 2
_ Width series Chamfer Width series Chamfer
o . > o . >
B_earlng bore 3 0 | 1 | o | 3 | 4 dimension 3 8 | 0 | 1 | 2 | 3 | 4 dimension
diameter @ _ . . @ : _ :
Nominal 30 Dimension series 30 Dimension series
23 11| 2% 02
c € |01 |11 21|31 ] 41 | 01 ! S E |8 |02 |12 22| 32 | 42 | 82 !
- o 41 . 8 42
Bore No. d © : © :
Width B 'min Width B 'min
96 480 790 100 136 180 248 308 | 6 7.5 870 - 125 170 224 310 388 | — 7.5
/500 500 830 106 145 190 264 325 | 75 75 920 — 136 185 243 336 412 | - 7.5
/530 530 870 109 150 195 272 335 | 75 7.5 980 - 145 200 258 355 450 | - 9.5
/560 560 920 115 160 206 280 355 | 7.5 7.5 | 1030 - 150 206 272 365 475 | - 9.5
/600 600 980 122 170 218 300 375 | 75 7.5 | 1090 - 155 212 280 388 488 | — 9.5
/630 630 1030 128 175 230 315 400 | 7.5 7.5 | 1150 - 165 280 300 412 515 | — 12
/670 670 1090 136 185 243 336 412 | 75 7.5 | 1220 — 175 243 315 438 545 | — 12
/710 710 1150 140 195 250 345 438 | 9.5 9.5 | 1280 - 180 250 325 450 560 | — 12
/750 750 1220 150 206 272 365 475 | 9.5 9.5 | 1360 - 195 265 345 475 615 | — 15
/800 800 1280 155 212 272 375 475 | 95 9.5 | 1420 - 200 272 355 488 615 | — 15
/850 850 1360 165 224 290 400 500 |12 12 1500 - 206 280 375 515 650 | — 15
/900 900 1420 165 230 300 412 515 |12 12 1580 - 218 300 388 515 670 | — 15
Remarks: 1. I'min is the smallest chamfer dimension. .
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 1, 2 (7/8) Unit : mm EI
Single row, radial ball bearings g%
Double row, radial ball bearings 12 g’g
Cylindrical roller bearings N2 N22
Spherical roller bearings 231 | 241 222 | 232
Diameter series 1 Diameter series 2
N Width series Chamfer Width series Chamfer
earing bore | @ dimension | & dimension
diamet%r '-c% 0 | 1 | _2 | 3 | 4_ '-c% 8 | 0 | L | 2 | 3 | 4
Nominal ‘g e Dimension series ‘g’ =) Dimension series
2% 11| 2% 02
S € |01 |11 21|31 ] 41 | 01 ! S E |8 |02 |12 22| 32 | 42 | 82 !
= o 41 o o 42
Bore No. d © . © .
Width B 'min Width B I'min
/950 950 1500 175 243 315 438 545 (12 12 1660 - 230 315 412 530 710 | — 15
/1000 1000 1580 185 258 335 462 580 |12 12 1750 — 243 330 425 560 750 | - 15
/1060 1060 1660 190 265 345 475 600 |12 15 = - - - - - - | - -
/1120 1120 1750 — 280 365 475 630 | - 15 = - - - - - - | - -
/1180 1180 1850 — 290 388 500 670 | - 15 = - - - - - - | - -
/1250 1250 1950 - 308 400 530 710 | - 15 = - - - - - - | - -
/18320 1320 2060 - 325 425 560 750 | - 15 = - - - - - - | - -
/1400 1400 2180 — 345 450 580 775 | - 19 = - - - - - - | - -
/1500 1500 2300 - 355 462 600 800 | - 19 = - - - - - - | - -
Remarks: 1. I'min is the smallest chamfer dimension. _
2. The chamfer dimensions given in this table do not necessarily apply to:
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
| = #
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Table 4.2.1 Boundary Dimensions of Diameter Series 7, 8 (8/8) Unit : mm EI
Single row, radial ball bearings %
Double row, radial ball bearings 12 g%
Cylindrical roller bearings N2 N22
Spherical roller bearings 231 | 241 222 | 2392
Diameter series 1 Diameter series 2
. Width series Chamfer Width series Chamfer
B_earlng bore g 0 | 1 | 2 | 3 | 4 dimension g 8 | 0 | 1 | o | 3 | 4 dimension
diameter @ : , : @ . . .
Nominal ‘g’ o) Dimension series ‘g @) Dimension series
23 11| 2% 02
SE |01 | 1121|3141 | 01 ! SE |8 | 02|12 |22 | 32 |42 | 82 !
0 .© 41 [ 08 42
Bore No. d m©o : Mo .
Width B 'min Width B 'min
/1600 1600 T - - - - - - - | - -
/1700 1700 - T [ — - - - - - - - | - -
/1800 1800 e - - - - - - - | - -
/1900 1900 e - - - - - - - | - -
/2000 2000 e - - - - - - - | - -

Remarks: 1. I'min is the smallest chamfer dimension. _
2. The chamfer dimensions given in this table do not necessarily apply to:

(1) the groove side of bearing rings with snap ring groove
(2) the flangeless side of thin cylindrical roller bearing rings

(3) the front face side of angular contact bearing
(4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 3, 4 (1/8) Unit : mm
Single row, radial ball bearings 9%

Double row, radial ball bearings 13 gg

Cylindrical roller bearings N3 N23 N4

Spherical roller bearings 213 203

Diameter series 3 Diameter series 4
. Width series Chamfer Width series| Chamfer
Bearing bore Q 3 | 0 | ] | 5 | 3 |dimension | & 0 o | dimension
diameter ® - - - k7 , . ;
Nominal ‘g’ 0 Dimension series ‘(53’ =) Dimension series
28 03 | 25 04
S E 83|03 |13 |23 | 33 | 83 ! SE| 04 | 24 !
2 S 33 2 S 24
Bore No. d °© : °© :
Width B I'min Width B Imin
/0.6 0.6 - - - - - - - - - — - -
1 1 - - - - - - - = - - - -
/1.5 1.5 - - - - - - - = - - - -
2 2 - - - - - - - = - - - -
/2.5 2.5 - - - - - - - = - - - -
3 3 13 - 5 - - 7 - 0.2 - — - -
4 4 16 - 5 - - 9 - 0.3 - — - -
5 5 19 - 6 - - 10 - 0.3 - — - -
6 6 22 - 7 - 11 13 - 0.3 - — - -
7 7 26 - 9 - 13 15 - 0.3 - — - -
8 8 28 - 9 - 13 15 - 0.3 30 10 14 0.6
9 9 30 - 10 - 14 16 - 0.6 32 11 15 0.6

Remarks: 1. I'min is the smallest chamfer dimension. _
2. The chamfer dimensions given in this table do not necessarily apply to:

(1) the groove side of bearing rings with snap ring groove
(2) the flangeless side of thin cylindrical roller bearing rings

(3) the front face side of angular contact bearing
(4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 3, 4 (2/8) Unit : mm EI

Single row, radial ball bearings 9%
Double row, radial ball bearings 13 gg
Cylindrical roller bearings N3 N23 N4
Spherical roller bearings 213 293
Diameter series 3 Diameter series 4
. Width series Chamfer Width series| Chamfer
Bearing bore | g 8] 0 1] 2] 3 |dimension 3 0 o | dimension
diameter 7 - - - 7 , . ;
Nominal ‘g =) Dimension series ‘g 0 Dimension series
220 03 | 28 04
S E 83|03 |13 |23 | 33 | 83 ! SE| 04 | 24 !
@ o 33 . 8 24
Bore No. d © : © :
Width B I'min Width B I'min
00 10 35 9 11 - 17 19 0.3 0.6 37 12 16 0.6
01 12 37 9 12 - 17 19 0.3 1 42 13 19 1
02 15 42 9 13 - 17 19 0.3 1 52 15 24 1.1
03 17 47 10 14 - 19 222| 06 1 62 17 29 1.1
04 20 52 10 15 - 21 222| 06 1.1 72 19 38 1.1
/22 22 56 11 16 - 21 25 0.6 1.1 - — - -
05 25 62 12 17 - 24 254| 06 1.1 80 21 36 1.5
/28 28 68 13 18 - 24 30 0.6 1.1 - — - -
06 30 72 13 19 - 27 302| 06 1.1 90 23 40 1.5
/32 32 75 14 20 - 28 32 0.6 1.1 - — - -
07 35 80 14 21 - 31 349| 06 15 100 25 43 1.5
08 40 90 16 28 - 33 365 1 1.5 110 27 46 2
Remarks: 1. 'min is the smallest chamfer dimension.
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 3, 4 (3/8) Unit : mm EI

Single row, radial ball bearings 9%
Double row, radial ball bearings 13 gg
Cylindrical roller bearings N3 N23 N4
Spherical roller bearings 213 293
Diameter series 3 Diameter series 4
. Width series Chamfer Width series| Chamfer
Bearing bore Q 3 | 0 | ] | 5 | 3 |dimension | & 0 o | dimension
diameter ‘B , - - ‘? , , -
Nominal ‘g’ 0 Dimension series ‘(53’ =) Dimension series
23 03 | 25 04
c € (830313 |23 | 33 | 83 ! cE| 04 | 24 t
@ o 33 . 8 24
Bore No. d °© : °©
Width B I'min Width B I'min
09 45 100 17 25 - 36 39.7|1 1.5 120 29 50 2
10 50 110 19 27 - 40 444\ 1 2 130 31 53 2.1
11 55 120 21 29 - 43 49211 2 140 33 57 2.1
12 60 130 22 31 - 46 54 1.1 2.1 150 35 60 2.1
13 65 140 24 33 - 48 58711 21 160 37 64 2.1
14 70 150 25 35 - 51 63515 21 180 42 74 3
15 75 160 27 37 - 55 68315 21 190 45 77 3
16 80 170 28 39 - 58 683| 15 21 200 48 80 3
17 85 180 30 41 - 60 73 2 3 210 52 86 4
18 90 190 30 43 - 64 73 2 3 225 54 90 4
19 95 200 33 45 - 67 77.8|2 3 240 55 95 4
20 100 215 36 47 51 73 826| 21 3 250 58 98 4
Remarks: 1. I'min is the smallest chamfer dimension.
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 3, 4 (4/8) Unit : mm
Single row, radial ball bearings 9%
Double row, radial ball bearings 13 gg
Cylindrical roller bearings N3 N23 N4
Spherical roller bearings 213 203
Diameter series 3 Diameter series 4
. Width series Chamfer Width series| chamfer
Bearing bore Q 3 | 0 | ] | 5 | 3 |dimension | & 0 o | dimension
diameter w - - - [2 . . ;
Nominal ‘g’ e Dimension series 8 e Dimension series
2% 03 | 25 04
ST E (8303|1323 | 33 | 83 ! cE| 04 | 24 !
3.@ 33 3.9 24
Bore No. d °© °© :
Width B I'min Width B 'min
21 105 225 37 49 53 77 87321 3 260 60 100 4
22 110 240 42 50 57 80 921 | 3 3 280 65 108 4
24 120 260 44 55 62 86 106 3 3 310 72 118 5
26 130 280 48 58 66 93 112 3 4 340 78 128 5
28 140 300 50 62 70 102 118 4 4 360 82 132 5
30 150 320 - 65 75 108 128 - 4 380 85 138 5
32 160 340 - 68 79 114 136 - 4 400 88 142 5
34 170 360 - 72 84 120 140 - 4 420 92 145 5
36 180 380 - 75 88 126 150 - 4 440 95 150 6
38 190 400 - 78 92 132 155 - 5 460 98 155 6
40 200 420 - 80 97 138 165 - 5 480 102 160 6
44 220 460 - 88 106 145 180 - 5 540 115 180 6

Remarks: 1. 'min is the smallest chamfer dimension. _
2. The chamfer dimensions given in this table do not necessarily apply to:

(1) the groove side of bearing rings with snap ring groove
(2) the flangeless side of thin cylindrical roller bearing rings
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(3) the front face side of angular contact bearing
(4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 3, 4 (5/8) Unit : mm EI

Single row, radial ball bearings 9%
Double row, radial ball bearings 13 gg
Cylindrical roller bearings N3 N23 N4
Spherical roller bearings 213 293
Diameter series 3 Diameter series 4
. Width series Chamfer Width series| Chamfer
Bearing bore | g 8] 0 1] 2] 3 |dimension 3 0 o | dimension
diameter 7 - - - 7 , . ;
Nominal ‘g’ 0 Dimension series ‘(53’ =) Dimension series
23 03 | 2% 04
c € (830313 |23 | 33 | 83 ! cE| 04 | 24 t
@ S 33 . 8 24
Bore No. d °© : °© :
Width B I'min Width B I'min
48 240 500 - 95 114 155 195 - 5 580 122 190 6
52 260 540 - 102 123 165 206 - 6 620 132 206 7.5
56 280 580 - 108 132 175 224 - 6 670 140 224 7.5
60 300 620 - 109 140 185 236 - 7.5 710 150 236 7.5
64 320 670 - 112 155 200 258 - 7.5 750 155 250 9.5
68 340 710 - 118 165 212 272 - 7.5 800 165 265 9.5
72 360 750 - 125 170 224 290 - 7.5 850 180 280 9.5
76 380 780 - 128 175 230 300 - 7.5 900 190 300 9.5
80 400 820 - 136 185 243 308 - 7.5 950 200 315 12
84 420 850 - 136 190 250 315 - 9.5 980 206 325 12
88 440 900 - 145 200 265 345 - 9.5 11030 212 335 12
92 460 950 - 155 212 280 365 - 9.5 | 1060 218 345 12
Remarks: 1. I'min is the smallest chamfer dimension.
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 3, 4 (6/8) Unit : mm EI

Single row, radial ball bearings 9%
Double row, radial ball bearings 13 gg
Cylindrical roller bearings N3 N23 N4
Spherical roller bearings 213 293
Diameter series 3 Diameter series 4
. Width series Chamfer Width series| Chamfer
Bearing bore | g 8] 0 1] 2] 3 |dimension 3 0 o | dimension
diameter 7} , - - ) , , -
Nominal ‘g’ 0 Dimension series ‘(53’ =) Dimension series
2% 03 | 2% 04
c € (830313 |23 | 33 | 83 ! cE| 04 | 24 t
‘g.@ 33 8.9 24
Bore No. d °© : °© :
Width B I'min Width B I'min
96 480 980 - 160 218 290 375 - 9.5 | 1120 230 365 15
/500 500 1080 - 170 230 300 388 - 12 1150 236 375 15
/530 530 1090 - 180 243 325 412 - 12 1220 250 400 15
/560 560 1150 - 190 258 335 438 - 12 1280 258 412 15
/600 600 1220 - 200 272 355 462 - 15 1360 272 438 15
/630 630 1280 - 206 280 375 488 - 15 1420 280 450 15
/670 670 1360 - 218 300 400 515 - 15 1500 290 475 15
/710 710 1420 - 224 308 412 530 - 15 - — - -
/750 750 1500 - 236 325 438 560 - 15 - — - -
/800 800 1600 - 258 355 462 600 - 15 - — - -
/850 850 1700 - 272 375 488 630 - 19 - - - -
/900 900 1780 — 280 388 500 650 - 19 - — - -
Remarks: 1. I'min is the smallest chamfer dimension.
2. The chamfer dimensions given in this table do not necessarily apply to: E
(1) the groove side of bearing rings with snap ring groove (3) the front face side of angular contact bearing
(2) the flangeless side of thin cylindrical roller bearing rings (4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 3, 4 (7/8) Unit : mm
Single row, radial ball bearings 9%

Double row, radial ball bearings 13 gg

Cylindrical roller bearings N3 N23 N4

Spherical roller bearings 213 223

Diameter series 3 Diameter series 4
. Width series Chamfer Width series| chamfer
Bearing bore | © 8] 0 1] 2] 3 |dimension S 0 o | dimension
diameter ‘B , , . ‘@ , , ,
Nominal ‘g’ =) Dimension series ‘g’ =) Dimension series
=0 03 | 2% 04
=€ (830313 /23| 33 (8| : | SE| 04| 24 z
2 S 33 a 8 24
Bore No. d © ©
Width B I'min Width B I'min
/950 950 1850 - 290 400 515 670 - 19 - — - -
/1000 1000 1950 - 300 412 545 710 - 19 - — - -
/1060 1060 B = - - -
/1120 1120 - - - - - - |- - o - - -
/1180 1180 e & - - -
/1250 1250 e & - - -
/1320 1320 e & - - -
/1400 1400 e & - - -
/1500 1500 e = - - -

Remarks: 1. I'min is the smallest chamfer dimension. _
2. The chamfer dimensions given in this table do not necessarily apply to:

(1) the groove side of bearing rings with snap ring groove
(2) the flangeless side of thin cylindrical roller bearing rings
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(3) the front face side of angular contact bearing
(4) inner rings of bearings with tapered bore
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Table 4.2.2 Boundary Dimensions of Diameter Series 3, 4 (8/8) Unit : mm
Single row, radial ball bearings gg
Double row, radial ball bearings 13 gg
Cylindrical roller bearings N3 N23 N4
Spherical roller bearings 213 223
Diameter series 3 Diameter series 4
. Width series Chamfer Width series| Chamfer
Bearing bore | & 8] 0 1] 2] 3 |dimension 3 0 o | dimension
diameter ‘B @ . . .
Nominal ‘g’ o) Dimension series ‘g’ =) Dimension series
23 03 | 28§ 04
S E (83|03 |13 |23 | 33 | 83| cE| 04 | 24 !
0. 33| 0@ 24
Bore No. d Mo 0o
Width B I'min Width B min
/1600 1600 - - - - - = |- - - — — -
/1700 1700 — - - - - = |= - - - - -
/1800 1800 - - - - - = |- - - — — -
/1900 1900 - - - - - = |- - - — — -
/2000 2000 - - - - - = |- - - — — -

Remarks: 1. I'min is the smallest chamfer dimension. _
2. The chamfer dimensions given in this table do not necessarily apply to:

(1) the groove side of bearing rings with snap ring groove
(2) the flangeless side of thin cylindrical roller bearing rings
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(3) the front face side of angular contact bearing
(4) inner rings of bearings with tapered bore
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Table 4.3.1 Boundary Dimensions of Tapered Roller Bearings (1/3) Unit : mm

booring 329 320 330 331

Bearing bore Diameter series 9 Diameter series 0 Diameter series 1

diameter

Nominal Outside : , Chamfer |Qutside . . . . Chamfer |Outside , , Chamfer

diameter  Width series 2 dimension (diameter Width series 2 Width series 3 dimension diameter Width series 3 dimension
I'min 'min I'min

Bore g | p | B C T |nerOuerl p | B ¢ T |B C T |hnerOueri p | B ¢ T |nner Outer
No. ring ring ring ring ring ring
02 15 = — - - - - = - - - - - - - - =8 - - - - -
03 17 = — - - - - = - - - - - - - - = - - - - -
04 20 37 12 9 12 0.3 0.3 42 15 12 5 - - - 06 06 - - = - - -
/22 22 40 12 9 12 0.3 0.3 44 15 115 15 - - - 06 06 - - = - - -
05 25 42 12 9 12 0.3 0.3 47 15 115 15 17 14 17 06 0.6 - - - - - -
/28 28 45 12 9 12 0.3 0.3 52 16 12 16 - - - 1 1 - - = - - -
06 30 47 12 9 12 0.3 0.3 55 17 13 17 20 16 20 1 1 - - = - - -
/32 32 52 15 10 14 06 0.6 58 17 13 17 - - - 1 1 - - = - - -
07 35 55 14 115 14 0.6 0.6 62 18 14 18 21 17 21 1 1 - - - - - -
08 40 62 15 12 15 0.6 0.6 68 19 145 19 22 18 22 1 1 75 26 205 26 15 1.5
09 45 68 15 12 15 06 0.6 75 20 155 20 24 19 24 1 1 80 26 205 26 15 15
10 50 72 15 12 15 0.6 0.6 80 20 155 20 24 19 24 A1 1 86 26 20 26 15 1.5
11 55 80 17 14 17 1 1 90 28 175 23 27 21 27 15 15 95 30 23 30 15 1.5
12 60 85 17 14 17 1 1 95 23 175 23 27 21 27 15 15 100 30 23 30 15 1.5
13 65 90 17 14 17 1 1 100 28 175 23 27 21 27 15 15 110 34 265 34 15 15

Remarks: 1. rmin is the smallest chamfer dimension.
2. Dimensions B, C, T of 32000 and 32200 series bearings without prefix E and suffix J listed on
the pages from D84 to D87 are E
differ from the above dimensions.
Note: (1) To be applied to 30300D series.
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Table 4.3.1 Boundary Dimensions of Tapered Roller Bearings  (2/3) Unit : mm
Tapered roller
bearing 329 320 330 331

Bearing bore

Diameter series 9

Diameter series 0

Diameter series 1

diameter
Nominal Outside . ) Chamfer |Qutside . . . , Chamfer |[Qutside . . Chamfer
diameter Width series 2 dimension (diameter Width series 2 Width series 3 dimension diameter Width series 3 dimension
Imin Fmin Imin
B¢ g | p | B C T |merOuerl p | B ¢ T |B C T |lnerOuerl p | B C T |InnerOuter
No. ring ring ring ring ring ring
14 70 | 100 20 16 20 1 1 110 25 19 25 31 255 31 15 15 120 37 29 37 2 1.5
15 75 105 20 16 20 1 1 115 25 19 25 31 25.5 31 15 15 125 37 29 37 2 1.5
16 80 | 110 20 16 20 1 1 125 29 22 29 36 295 36 15 15 130 37 29 37 2 1.5
17 85 120 23 18 23 15 15 130 29 22 29 36 295 36 15 15 140 41 32 41 25 2
18 90 | 125 23 18 23 15 15 140 32 24 32 39 325 39 2 15 150 45 35 45 25 2
19 95 130 23 18 23 1.5 15 145 32 24 32 39 325 39 2 15 160 49 38 49 25 2
20 100 | 140 25 20 25 15 15 150 32 24 32 39 325 39 2 15 165 52 40 e 25 2
21 105 145 25 20 25 15 15 160 35 26 35 43 34 43 25 2 175 56 44 56 25 2
22 110 | 150 25 20 25 15 15 170 38 29 38 47 37 47 25 2 180 56 43 56 25 2
24 120 | 165 29 23 29 15 15 180 38 29 38 48 38 48 25 2 200 62 48 62 25 2
26 130 | 180 32 25 32 2 1.5 200 45 34 45 55 43 55 25 2 - - - - - -
28 140 | 190 32 25 32 2 1.5 210 45 34 45 56 44 56 25 2 - - - - - -
30 150 | 210 38 30 38 25 2 225 48 36 48 59 46 59 3 2.5 - - - - - -
32 160 | 220 38 30 38 25 2 240 51 38 51 — - - 3 2.5 - - - - - -
34 170 | 230 38 30 38 25 2 260 57 43 57 - - - 3 2.5 - - - - - —
Remarks: 1. rmin is the smallest chamfer dimension.

2. Dimensions B, C, T of 32000 and 32200 series bearings without prefix E and suffix J listed on
the pages from D84 to D87 are
differ from the above dimensions.

Note: (1) To be applied to 30300D series.
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Table 4.3.1 Boundary Dimensions of Tapered Roller Bearings (3/3) Unit : mm EI
Tapered roller
e 329 320 330 331
Bearing bore Diameter series 9 Diameter series 0 Diameter series 1
diameter
Nominal Outside . . Chamfer |Qutside . . . . Chamfer |Qutside . . Chamfer
diameter Width series 2 dimension (diameter Width series 2 Width series 3 dimension diameter Width series 3 dimension
B Fmin Imin Imin
N°re d| D| B C T |lmerQueri p | B ¢Cc T | B C T |lmerOuerl p | B C T |Inner Outer
0. rnng ring rnng ring ring ring
36 180 | 250 45 34 45 25 2 280 64 48 64 - - - 3 2.5 - - - - - —
38 190 | 260 45 34 45 25 2 290 64 48 64 - - - 3 2.5 - - - - - -
40 200 | 280 51 39 51 3 25 310 70 53 70 - - - 3 2.5 - - - - - -
44 220 | 300 51 39 51 3 25 340 76 57 76 - - - 4 3 - - - - - -
48 240 | 320 51 39 51 3 2.5 360 76 57 76 — - - 4 3 - - - - - —
52 260 | 360 63.5 48 63.5 3 25 400 87 65 87 - - - 5 4 - - - - - -
56 280 | 380 63.5 48 63.5 3 25 420 87 65 87 - - - 5 4 - - - - - -
60 300 | 420 76 57 76 4 3 460 100 74 100 — - - 5 4 - - - - - —
64 320 | 440 76 57 76 4 3 480 100 74 100 - - - 5 4 - - - - - -
68 340 | 460 76 57 76 4 3 - - - - - - - - - o - - - - -
72 360 | 480 76 57 76 4 3 -~ - - - - - - - - = - - - - -
Remarks: 1, rmin is the smallest chamfer dimension.
2. Dimensions B, C, T of 32000 and 32200 series bearings without prefix E and suffix J listed on
the pages from D84 to D87 are
differ from the above dimensions.
Note: (1) To be applied to 30300D series.
= = [ ]
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Table 4.3.2 Boundary Dimensions of Tapered Roller Bearings (1/3) Unit : mm

Tapered roller

bearing 302 322 332 303 303D 313 323

Bearing bore Diameter series 2 Diameter series 3

diameter ' '

Nominal [ﬁgﬁf’é?:r Width series 0 Width series 2 Width series 3 d?;]:rr?sfiirn [ﬂgﬁfgg Width series 0 Width series 1 Width series 2 dci:r::r:nsfiirn
Bor I'min Imin

® d|b|(B C T |B C T |B C TfmeOuwer D|B CC() T |B C T |B C T |nnerOuter

No. fing ring fing fing
02 15 - = - - - - - — - - - = 42 13 11 - 14.25 - - = - - - 1 1
03 17 40 12 11 1325 16 14 1725 - - -1 1 47 14 12 - 15.25 - - - 19 16 20.25 1 1
04 20 47 14 12 1525 18 15 1925 - - -1 1 52 15 13 - 16.25 - - = 21 18 2225 15 1.5
/22 22 - - - - — - — — - - - = - - - - - - - = - - — - -
05 25 52 15 13 16.25 18 16 1925 22 18 22 1 1 62 17 15 13 18.25 - - - 24 20 2525 15 1.5
/28 28 58 - - - 19 16 2025 24 19 24 1 1 - - - = - - - = - - - - -
06 30 62 16 14 1725 20 17 2125 25 195 25 1 1 72 19 16 14 20.75 - - = 27 23 28.75 1.5 15
/32 32 65 17 15 1825 26.517 22 26 20.5 26 1 1 75 - - - - - - - 28 23 29.75 15 1.5
07 35 72 17 15 1825 23 19 2425 28 22 28 15 15 80 21 18 15 22.75 - - - 31 25 32.75 2 1.5
08 40 80 18 16 19.75 23 19 2475 32 25 32 15 15 90 23 20 17 25.25 - - - 33 27 3525 2 1.5
09 45 85 19 16 20.75 23 19 2475 32 25 32 15 15 100 25 22 18 27.25 - - - 36 30 3825 2 1.5
10 50 90 20 17 21.75 23 19 2475 32 245 32 15 15 110 27 23 19 29.25 - - - 40 33 4225 25 2
11 55 | 100 21 18 22.75 25 21 26.75 35 27 35 2 15 120 29 25 21 315 - - - 43 35 455 25 2
12 60 | 110 22 19 23.75 28 24 29.75 38 29 38 2 15 130 31 26 22 335 - - - 46 37 485 3 2.5
13 65 | 120 23 20 24.75 31 27 3275 41 32 41 2 15 140 33 28 23 36 - - = 48 39 51 3 25

Remarks: 1. rmin is the smallest chamfer dimension.
2. Dimensions B, C, T of 32000 and 32200 series bearings without prefix E and suffix J listed on
the pages from D84 to D87 are E
differ from the above dimensions.
Note: (1) To be applied to 30300D series.
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Table 4.3.2 Boundary Dimensions of Tapered Roller Bearings  (2/3) Unit : mm EI
Tapered roller
bearing 302 322 332 303 303D 313 323
Bearing bore Diameter series 2 Diameter series 3
diameter ' '
BT [?ielljrﬁla?:r Width series 0 Width series 2 | Width series 3 d(i:r:::] sfi?)rn [?ielljrﬁtla?:r Width series O Width series 1 Width series 2 dcim:rr?sfiirn
Bor I'min Imin
N € d D B C T B C T B C T [nnerOutey D B CC(") T B C T B C T  |InnerOuter
0. ring ring ring ring
14 70 | 125 24 21 26.25 31 27 3325 41 32 41 2 15 150 35 30 25 38 - - = 51 42 54 3 25
15 75 [ 130 25 22 2725 31 27 3325 41 31 41 2 15 160 37 31 26 40 - - = 55 45 58 3 25
16 80 | 140 26 22 2825 33 28 3525 46 35 46 25 2 170 39 33 27 425 - - = 58 48 615 3 25
17 85 | 150 28 24 305 36 30 385 49 37 49 25 2 180 41 34 28 445 - - = 60 49 635 4 3
18 90 (160 30 26 325 40 34 425 55 42 55 25 2 190 43 36 30 465 - - = 64 53 675 4 3
19 95 | 170 32 27 345 43 37 455 58 44 58 3 25 200 45 38 32 495 - - = 67 55 715 4 3
20 100 | 180 34 29 37 46 39 49 63 48 63 3 25 215 47 39 - 515 51 35 565 73 60 775 4 3
21 105 | 190 36 30 39 50 43 53 68 52 68 3 25 225 49 41 - 535 53 36 58 77 63 815 4 3
22 110 | 200 38 32 41 53 46 56 - —-— =3 25 240 50 42 - 545 57 38 63 80 65 845 4 3
24 120 | 215 40 34 435 58 50 615 - - - 3 25 260 55 46 - 595 62 42 68 86 69 905 4 3
26 130 | 230 40 34 4375 64 54 6775 - - -4 3 280 58 49 - 6375 66 44 72 - - = 5 4
28 140 | 250 42 36 4575 68 58 7175 - - - 4 3 300 62 53 - 67.75 70 47 77 - - - 5 4
30 150 | 270 45 38 49 73 60 77 - - -4 3 320 65 55 - 72 75 50 82 - - - 5 4
32 160 | 290 48 40 52 80 67 84 - - -4 3 340 68 58 - 75 - - - - - = 5 4
34 170 | 310 52 43 57 86 71 91 - - -5 4 360 72 62 - 80 - - - - - - 5 4
Remarks: 1. rmin is the smallest chamfer dimension.

2. Dimensions B, C, T of 32000 and 32200 series bearings without prefix E and suffix J listed on
the pages from D84 to D87 are
differ from the above dimensions.

Note: (1) To be applied to 30300D series.
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Table 4.3.2 Boundary Dimensions of Tapered Roller Bearings

(3/3)

Unit : mm

=

Tapered roller
bearing

302

322

332

303 303D

313

323

Bearing bore

Diameter series 2

Diameter series 3

diameter
Nominal [ﬂ:ﬁggf Width series 0 Width series 2 Width series 3 d(iDQZrTsfi%rn (ﬂ:ﬁé?; Width series 0 Width series 1 Width series 2 d?;]:giirn
Fmin Imin
¢ gl p|/B C T |B C T B C TlmeOwet D |B CC(") T |B C T |[B C T [|erOuter
No. rng ring fng rng
36 180 | 320 52 43 57 86 71 Of - - -5 4 - - - - - - - - - - - - -
38 190 340 55 46 60 92 75 97 - - -5 4 - - — — _ - - - - - - - -
40 200 {360 58 48 64 98 82 104 - - -5 4 - - — — - - - - - - - - -
44 220 | - - - - - - - - - - - - - - - - - - - - - - - - -
48 240 | - - - - - - - - - - - - . - - - - - - - - - - - -
52 260 | - - - - - - - - - - - - - - - - - - - - - - - - -
56 280 - - - - - - - - - - = = - - - - - - - - - - - - -
60 30| - - - - - — — - - — - - - - - - - - - - - - - - -
64 3820 | - - - - - - - - - - - - - - - - - - - - - - - - -
68 340 - - - - - - - - - - = = - - - - - - - - - - - - -
72 30| - - - - - - - - - - - - - - - - - - - - - - - - -
Remarks: 1. rmin is the smallest chamfer dimension.

2. Dimensions B, C, T of 32000 and 32200 series bearings without prefix E and suffix J listed on
the pages from D84 to D87 are
differ from the above dimensions.

Note: (1) To be applied to 30300D series.
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Table 4.4.1 Boundary Dimensions of Thrust Bearings with Flat Back Face (1/4) Unit : mm
Single direction 511
thrust ball bearings
Double direction
thrust ball bearings
Spherical roller
thrust bearings
Bearing bore Diameter series 0 Diameter series 1
diameter Be?r_igg Dimension series Beflr_igg Dimension series
: outside Chamfer | outside Chamfer
Nominal diameter | /0 90 10 | gimension| diameter 71 91 L dimension
Nominal . . Nominal . .
Bore No. d D Height Nominal T | Fmin D Height Nominal T Fmin
4 4 12 4 - 6 0.3 - — — - =
6 6 16 5 - 7 0.3 - - - - -
8 8 18 5 - 7 0.3 = - - - -
00 10 20 5 - 7 0.3 24 6 - 9 0.3
01 12 22 5 - 7 0.3 26 6 - 9 0.3
02 15 26 5 - 7 0.3 28 6 - 9 0.3
03 17 28 5 - 7 0.3 30 6 - 9 0.3
04 20 32 6 - 8 0.3 35 7 - 10 0.3
05 25 37 6 - 8 0.3 42 8 - 11 0.6
06 30 42 6 - 8 0.3 47 8 - 11 0.6
07 35 47 6 - 8 0.3 52 8 - 12 0.6
08 40 52 6 - 9 0.3 60 9 - 13 0.6
09 45 60 7 - 10 0.3 65 9 - 14 0.6
10 50 65 7 - 10 0.3 70 9 - 14 0.6
11 55 70 7 - 10 0.3 78 10 - 16 0.6
12 60 75 7 - 10 0.3 85 11 - 17 1
13 65 80 7 - 10 0.3 90 11 - 18 1
14 70 85 7 - 10 0.3 95 11 - 18 1
15 75 90 7 - 10 0.3 100 11 - 19 1
16 80 95 7 - 10 0.3 105 11 - 19 1
17 85 100 7 - 10 0.3 110 11 - 19 1

Remarks: rmin is the smallest chamfer dimension.
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Table 4.4.1 Boundary Dimensions of Thrust Bearings with Flat Back Face (2/4) Unit : mm
Single direction 511
thrust ball bearings
Double direction
thrust ball bearings
Spherical roller
thrust bearings
Bearing bore Diameter series 0 Diameter series 1
diameter Be?r_igg Dimension series Beflr_igg Dimension series
: outside Chamfer | outside Chamfer
Nominal diameter | /0 90 10 | gimension| diameter 71 91 L dimension
Nominal . . Nominal . .

Bore No. d D Height Nominal T | Fmin D Height Nominal T Fmin
18 90 105 7 - 10 0.3 120 14 — 22 1
20 100 120 9 - 14 0.6 135 16 21 25 1
22 110 130 9 - 14 0.6 145 16 21 25 1
24 120 140 9 - 14 0.6 155 16 21 25 1
26 130 150 9 - 14 0.6 170 18 24 30 1
28 140 160 9 - 14 0.6 180 18 24 31 1
30 150 170 9 - 14 0.6 190 18 24 31 1
32 160 180 9 - 14 0.6 200 18 24 31 1
34 170 190 9 - 14 0.6 215 20 27 34 1.1
36 180 200 9 - 14 0.6 225 20 27 34 1.1
38 190 215 11 - 17 1 240 23 30 37 1.1
40 200 225 11 - 17 1 250 23 30 37 1.1
44 220 250 14 - 22 1 270 23 30 37 1.1
48 240 270 14 - 22 1 300 27 36 45 1.5
52 260 290 14 - 22 1 320 27 36 45 1.5
56 280 310 14 — 22 1 350 32 42 53 1.5
60 300 340 18 24 30 1 380 36 48 62 2
64 320 360 18 24 30 1 400 36 48 63 2
68 340 380 18 24 30 1 420 36 48 64 2
72 360 400 18 24 30 1 440 36 48 65 2
76 380 420 18 24 30 1 460 36 48 65 2

Remarks: rmin is the smallest chamfer dimension.
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Table 4.4.1 Boundary Dimensions of Thrust Bearings with Flat Back Face (3/4) Unit : mm
Single direction 511
thrust ball bearings
Double direction
thrust ball bearings
Spherical roller
thrust bearings
Bearing bore Diameter series 0 Diameter series 1
diameter Be?r_igg Dimension series Beflr_igg Dimension series
: outside Chamfer | outside Chamfer
Nominal diameter | /0 90 10 | gimension| diameter 71 91 L dimension
Nominal . . Nominal . .
Bore No. d D Height Nominal T | Fmin D Height Nominal T Fmin
80 400 440 18 24 30 1 480 36 48 65 2
84 420 460 18 24 30 1 500 36 48 65 2
88 440 480 18 24 30 1 540 45 60 80 2.1
92 460 500 18 24 30 1 560 45 60 80 2.1
96 480 520 18 24 30 1 580 45 60 80 2.1
/500 500 540 18 24 30 1 600 45 60 80 2.1
/530 530 580 23 30 38 1.1 640 50 67 85 3
/560 560 610 23 30 38 1.1 670 50 67 85 3
/600 600 650 23 30 38 1.1 710 50 67 85 3
/630 630 680 23 30 38 1.1 750 54 73 95 3
/670 670 730 27 36 45 1.5 800 58 78 105 4
/710 710 780 32 42 53 1.5 850 63 85 112 4
/750 750 820 32 42 53 1.5 900 67 90 120 4
/800 800 870 32 42 53 1.5 950 67 90 120 4
/850 850 920 32 42 53 1.5 1000 67 90 120 4
/900 900 980 36 48 63 2 1060 73 95 130 5
/950 950 1030 36 48 63 2 1120 78 103 135 5
/1000 1000 1090 41 54 70 2.1 1180 82 109 140 5
/1060 1060 1150 41 54 70 2.1 1250 85 115 150 5
/1120 1120 1220 45 60 80 2.1 1320 90 122 160 5
/1180 1180 1280 45 60 80 2.1 1400 100 132 175 6

Remarks: rmin is the smallest chamfer dimension.
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Table 4.4.1 Boundary Dimensions of Thrust Bearings with Flat Back Face (4/4) Unit : mm
Single direction 511
thrust ball bearings
Double direction
thrust ball bearings
Spherical roller
thrust bearings
Bearing bore Diameter series 0 Diameter series 1
diameter Be?r_igg Dimension series Be?r_igg Dimension series
: outside Chamfer | outside Chamfer
Nominal diameter | /0 90 10 | gimension| diameter 71 91 L dimension
Nominal . . Nominal . .
Bore No. d D Height Nominal T | Fmin D Height Nominal T Fmin
/1250 1250 1360 50 67 85 3 1460 - — 175 6
/1320 1320 1440 - - 95 3 1540 - - 175 6
/1400 1400 1520 - - 95 3 1630 - — 180 6
/1500 1500 1630 - - 105 4 1750 - — 195 6
/1600 1600 1730 - - 105 4 1850 - - 195 6
/1700 1700 1840 - - 112 4 1970 - - 212 7.5
/1800 1800 1950 - - 120 4 2080 - — 220 7.5
/1900 1900 2060 - - 130 5 2180 - - 220 7.5
/2000 2000 2160 - - 130 5 2300 - — 236 7.5
/2120 2120 2300 - - 140 5 2430 - - 243 7.5
/2240 2240 2430 - - 150 5 2570 - - 258 9.5
/2360 2360 2550 - - 150 5 2700 - — 265 9.5
/2500 2500 2700 - - 160 5 2850 - — 272 9.5

Remarks: rmin is the smallest chamfer dimension.
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Table 4.4.2 Boundary Dimensions of Thrust Bearings with Flat Back Face

(1/4) Unit : mm

Single direction
thrust ball bearings

512

Double direction
thrust ball bearings

522

Spherical roller
thrust bearings

292

Bearing bore

Diameter series 2

diameter Betar_igg Dimension series Chamfer dimension
c outside
Nominal diameter | 72 92 12 | 22 22 r )
Nominal ) ) Center washer min 1min
Bore No. d D Height Nominal T Bore dz Height a

4 4 16 6 — 8 — — — 03 -

6 6 20 6 — 9 — - - 03 -

8 8 22 6 — 9 — — — 03 -
00 10 26 7 — 11 — — — 06 -
01 12 28 7 — 11 — — — 06  —
02 15 32 8 — 12 22 10 5 06 03
03 17 35 8 — 12 — — — 06 -
04 20 40 9 - 14 26 15 6 0.6 0.3
05 25 47 10 — 15 28 20 7 06 03
06 30 52 10 — 16 29 25 7 06 03
07 35 62 12 - 18 34 30 8 1 0.3
08 40 68 13 — 19 36 30 9 1 0.6
09 45 73 13 — 20 37 35 9 1 0.6
10 50 78 13 — 22 39 40 9 1 0.6
11 55 90 16 21 25 45 45 10 1 0.6
12 60 95 16 21 26 46 50 10 1 0.6
13 65 100 16 21 27 47 55 10 1 0.6
14 70 105 16 21 27 47 55 10 1 1
15 75 110 16 21 27 47 60 10 1 1
16 80 115 16 21 28 48 65 10 1 1
17 85 125 18 24 31 55 70 12 1 1

Remarks:  rmin is the smallest chamfer dimension.
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Table 4.4.2 Boundary Dimensions of Thrust Bearings with Flat Back Face

(2/4) Unit : mm

Single direction
thrust ball bearings

512

Double direction
thrust ball bearings

522

Spherical roller
thrust bearings

292

Bearing bore

Diameter series 2

diameter Betar_igg Dimension series Chamfer dimension
c outside
Nominal dgiameter | 72 | 92 12 | 22 22 r )
Nominal . . Center washer min 1min
Bore No. d D Height Nominal T Bore dz Height a
18 90 135 20 27 35 62 75 14 1.1 1
20 100 150 23 30 38 67 85 15 1.1 1
22 110 160 23 30 38 67 95 15 1.1 1
24 120 170 23 30 39 68 100 15 1.1 1.1
26 130 190 27 36 45 80 110 18 1.5 1.1
28 140 200 27 36 46 81 120 18 15 1.1
30 150 215 29 39 50 89 130 20 1.5 1.1
32 160 225 29 39 51 90 140 20 1.5 1.1
34 170 240 32 42 55 97 150 21 15 1.1
36 180 250 32 42 56 98 150 21 15 2
38 190 270 36 48 62 109 160 24 2 2
40 200 280 36 48 62 109 170 24 2 2
44 220 300 36 48 63 110 190 24 2 2
48 240 340 45 60 78 - — — 2.1 -
52 260 360 45 60 79 — —~ - 2.1 -
56 280 380 45 60 80 — —~ - 2.1 -
60 300 420 54 73 95 — — — 3 -
64 320 440 54 73 95 — — — 3 -
68 340 460 54 73 96 — — — 3 -
72 360 500 63 85 110 — — — 4 -
76 380 520 63 85 112 — —~ - 4 -

Remarks:  rmin is the smallest chamfer dimension.
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Table 4.4.1 Boundary Dimensions of Thrust Bearings with Flat Back Face

(3/4) Unit : mm

Single direction
thrust ball bearings

512

Double direction
thrust ball bearings

522

Spherical roller
thrust bearings

292

Bearing bore

Diameter series 2

diameter Betar_igg Dimension series Chamfer dimension
c outside
Nominal diameter | 72 92 12 | 22 22 r )
Nominal . . Center washer min 1min

Bore No. d D Height Nominal T Bore dz Height a
80 400 540 63 85 112 — - - 4 -
84 420 580 73 95 130 — — — 5 -
88 440 600 73 95 130 — — — 5 -
92 460 620 73 95 130 — — — 5 -
96 480 650 78 103 135 — — — 5 -
/500 500 670 78 103 135 — - — 5 -
/530 530 710 82 109 140 — - — 5 -
/560 560 750 85 115 150 — — —~ 5 -
/600 600 800 90 122 160 — - — 5 -
/630 630 850 100 132 175 — - — 6 -
/670 670 900 103 140 180 — — — 6 -
/710 710 950 109 145 190 — — — 6 -
/750 750 1000 112 150 195 — - — 6 -
/800 800 1060 118 155 205 — — —~ 75 -
/850 850 1120 122 160 212 — - - 75 -
/900 900 1180 125 170 220 — - - 75 -
/950 950 1250 136 180 236 — — - 75 -
/1000 1000 1320 145 190 250 — - - 95 -
/1060 1060 1400 155 206 265 — - - 95 -
/1120 1120 1460 - 206 — — — — 95 -
/1180 1180 1520 - 206 — — - — 95 -

Remarks:  rmin is the smallest chamfer dimension.
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Table 4.4.2 Boundary Dimensions of Thrust Bearings with Flat Back Face

(4/4) Unit : mm

Single direction
thrust ball bearings

512

Double direction
thrust ball bearings

522

Spherical roller
thrust bearings

292

Bearing bore

Diameter series 2

diameter Betar_igg Dimension series Chamfer dimension
c outside
Nominal diameter | 72 | 92 | 12 | 22 22 r r
Nominal . . Center washer min 1min

Bore No. d D Height Nominal T Bore dz Height a
/1250 1250 1610 - 216 — — - — 95 —
/1320 1320 1700 - 228 — — - - 95 -
/1400 1400 1760 - 234 — - —~ —_ 12 _
/1500 1500 1920 - 252 — - - _ 12 _
/1600 1600 2040 - 264 —~ - - _ 15 _
/1700 1700 2160 - 276 —~ - — _ 15 _
/1800 1800 2280 - 280 - —~ - - 15 -
/1900 1900 — — - - —~ _ - =z _
/2000 2000 - — - - — —_ — _ _
/2120 2120 - — - - - — - _ _
/2240 2240 — — - - —~ _ - — _
/2360 2360 - — - - — _ — _ _
/2500 2500 - — - - - — - _ _

Remarks: rmin is the smallest chamfer dimension.
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Table 4.4.3 Boundary Dimensions of Thrust Bearings with Flat Back Face (1/4)

Unit : mm

Single direction
thrust ball bearings

513

Double direction
thrust ball bearings

523

Spherical roller
thrust bearings

293

Bearing bore

Diameter series 3

diameter Beflr_igg Dimension series Chamfer dimension
3 outside
Nominal diameter] 73 | 93 | 13 | 23 23 r r
Nominal . . Center washer | I'min 1min
Bore No. d D Height Nominal T Bore dz Height a

4 4 20 7 — 11 — — — 06 -

6 6 24 8 —~ 12 —~ —~ —~ 06 -

8 8 26 8 — 12 — — — 0.6 -
00 10 30 9 — 14 — — — 06 -
01 12 32 9 — 14 —~ —~ —~ 0.6 -
02 15 37 10 — 15 — — — 0.6 -
03 17 40 10 — 16 — — — 06 -
04 20 47 12 —~ 18 —~ — — 1 —
05 25 52 12 — 18 34 20 8 1 0.3
06 30 60 14 - 21 38 25 9 1 0.3
07 35 68 15 - 24 44 30 10 1 0.3
08 40 78 17 22 26 49 30 12 1 0.6
09 45 85 18 24 28 52 35 12 1 0.6
10 50 95 20 27 31 58 40 14 1.1 0.6
11 55 105 23 30 35 64 45 15 1.1 0.6
12 60 110 23 30 35 64 50 15 1.1 0.6
13 65 115 23 30 36 65 55 15 1.1 0.6
14 70 125 25 34 40 72 55 16 1.1 1
15 75 135 27 36 44 79 60 18 1.5 1
16 80 140 27 36 44 79 65 18 15 1
17 85 150 29 39 49 87 70 19 15 1

Remarks: rmin is the smallest chamfer dimension.

' Main Menu | ¥) Back

NACH;



Table 4.4.3 Boundary Dimensions of Thrust Bearings with Flat Back Face (2/4)

Unit : mm

Single direction
thrust ball bearings

513

Double direction
thrust ball bearings

523

Spherical roller
thrust bearings

293

Bearing bore

Diameter series 3

diameter Beflr_icr;g Dimension series Chamfer dimension
3 outside
Nominal diameter] 73 | 93 | 13 | 23 23 r r
Nominal . . Center washer | I'min 1min
Bore No. d D Height Nominal T Bore dz Height a

18 90 155 29 39 50 88 75 19 1.5 1
20 100 170 32 42 55 97 85 21 15 1
22 110 190 36 48 63 110 95 24 2 1
24 120 210 41 54 70 123 100 27 21 1.1
26 130 225 42 58 75 130 110 30 21 1.1
28 140 240 45 60 80 140 120 31 21 1.1
30 150 250 45 60 80 140 130 31 21 1.1
32 160 270 50 67 87 153 140 33 3 1.1
34 170 280 50 67 8 153 150 33 3 1.1
36 180 300 54 73 95 165 150 37 3 2
38 190 320 58 78 105 183 160 40 4 2
40 200 340 63 8 110 192 170 42 4 2
44 220 360 63 85 112 — — — 4 —
48 240 380 63 85 112 —~ —~ —~ 4 —~
52 260 420 73 95 130 — — — 5 —
56 280 440 73 95 130 — — — 5 —
60 300 480 82 109 140 —~ —~ —~ 5 —~
64 320 500 82 109 140 — — — 5 —
68 340 540 90 122 160 — — — 5 —
72 360 560 90 122 160 —~ —~ —~ 5 —~
76 380 600 100 132 175 — — — 6 —

Remarks:  rmin is the smallest chamfer dimension.
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Table 4.4.3 Boundary Dimensions of Thrust Bearings with Flat Back Face (3/4)

Unit : mm

Single direction
thrust ball bearings

513

Double direction
thrust ball bearings

523

Spherical roller
thrust bearings

293

Bearing bore

Diameter series 3

diameter Beflr_icr;g Dimension series Chamfer dimension
3 outside
Nominal diameter] 73 | 93 | 13 | 23 23 r r
Nominal . . Center washer | I'min 1min

Bore No. d D Height Nominal T Bore dz Height a
80 400 620 100 132 175 — — — 6 —
84 420 650 103 140 180 — — — 6 —
88 440 680 109 145 190 — — — 6 —
92 460 710 112 150 195 — — — 6 —
96 480 730 112 150 195 — — — 6 —
/500 500 750 112 150 195 — — — 6 —
/530 530 800 122 160 212 — — — 75 -
/560 560 850 132 175 224 —~ — —~ 75 -
/600 600 900 136 180 236 — — — 75 -
/630 630 950 145 190 250 — — — 95 -
/670 670 1000 150 200 258 — — — 95 -
/710 710 1060 160 212 272 — — — 95 -
/750 750 1120 165 224 290 — — — 95 -
/800 800 1180 170 230 300 — — — 95 -
/850 850 1250 180 243 315 — — - | 12 —
/900 900 1320 190 250 335 — — - | 12 —
/950 950 1400 200 272 355 —~ — - | 12 —~
/1000 1000 1460 - 276 — — — - | 12 —
/1060 1060 1540 - 288 — — — - | 15 —
/1120 1120 1630 - 306 — — — - | 15 —
/1180 1180 1710 - 318 — — — - | 15 —

Remarks:  rmin is the smallest chamfer dimension.
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Table 4.4.3 Boundary Dimensions of Thrust Bearings with Flat Back Face (4/4)

Unit : mm

Single direction

thrust ball bearings

513

Double direction

thrust ball bearings

523

Spherical roller
thrust bearings

293

Bearing bore

Diameter series 3

diameter Bef\r_igg Dimension series Chamfer dimension
. outsiae
Nominal dameterl 73 | 93 | 13 | 23 23 r r
Nominal . . Center washer min 1min
Bore No. d D Height Nominal T Bore dz Height a
/1250 1250 1800 — 330 — — — — 15 —
/1320 1320 1900 — 348 — — — — 19 —
/1400 1400 2000 — 360 — — — — 19 —
/1500 1500 2140 - 384 - - - — | 19 -
/1600 1600 2270 — 402 — — — — 19 —
/1700 1700 — - — — — - - — _
/1800 1800 — - — — — — — — —_
/1900 1900 — — — — — — — _ _
/2000 2000 — - — — — — — — —_
/2120 2120 — - — — — - - — _
/2240 2240 — — — — — — — _ _
/2360 2360 — - — — — — — — —_
/2500 2500 — - — — — - - — _
Remarks: rmin is the smallest chamfer dimension.
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Table 4.4.4 Boundary Dimensions of Thrust Bearings with Flat Back Face (1/4) Unit : mm

Single direction
thrust ball bearings 514
Double direction
thrust ball bearings 524
Spherical roller
thrust bearings 294
Bearing bore Diameter series 4 Diameter series 5
diameter Eﬁfsriigg Dimension series Chamfer dimension Eﬁfsriigg Dimonston | gonamrer
Nominal diameter, 74 | 94 | 14 | 24 24 g [dameter 95 "
Nominal ) . Center washer min 1min |Nominal| Height min
Bore No. d D Height Nominal T Bore dz Height a D Nominal
4 4 - - - - - — —~ — - — - -
6 6 - - - - - - - - - - - -
8 8 - - - - — - - - — - — —
00 10 - - - - — - - - - - - -
01 12 - - - - - - - - - - - -
02 15 — - —~ - - — - - - — - -
03 17 — —~ —~ — — —~ —~ —~ — 52 21 1
04 20 - — - - — - - — — 60 24 1
05 25 60 16 21 24 45 15 11 1 0.6 73 29 1.1
06 30 70 18 24 28 52 20 12 1 0.6 85 34 1.1
07 35 80 20 27 32 59 25 14 1.1 0.6 100 39 1.1
08 40 90 23 30 36 65 30 15 1.1 0.6 110 42 1.5
09 45 100 25 34 39 72 35 17 1.1 0.6 120 45 2
10 50 110 27 36 43 78 40 18 1.5 0.6 135 51 2
11 55 120 29 39 48 87 45 20 1.5 0.6 150 58 2.1
12 60 130 32 42 51 93 50 21 1.5 0.6 160 60 2.1
13 65 140 34 45 56 101 50 23 2 1 170 63 2.1
14 70 150 36 48 60 107 55 24 2 1 180 67 3
15 75 160 38 51 65 115 60 26 2 1 190 69 3
16 80 170 41 54 68 120 65 27 2.1 1 200 73 3
17 85 180 42 58 72 128 65 29 2.1 1.1 215 78 4

Remarks: rmin is the smallest chamfer dimension.
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Table 4.4.4 Boundary Dimensions of Thrust Bearings with Flat Back Face (2/4) Unit : mm EI

Single direction
thrust ball bearings 514
Double direction
thrust ball bearings 524
Spherical roller
thrust bearings 294
Bearing bore Diameter series 4 Diameter series 5
diameter Eﬁfsriigg Dimension series Chamfer dimension Eﬁfsriigg Dimension | ghamfer.
Nominal diameter, 74 | 94 | 14 | 24 24 g [dameter 95 "
Nominal ) . Center washer min 1min |Nominal| Height min
Bore No. d D Height Nominal T Bore dz Height a D Norminal
18 90 190 45 60 77 135 70 30 2.1 1.1 225 82 4
20 100 210 50 67 85 150 80 33 3 1.1 250 90 4
22 110 230 54 73 95 166 90 37 3 1.1 270 95 5
24 120 250 58 78 102 177 95 40 4 1.5 300 109 5
26 130 270 63 8 110 192 100 42 4 2 320 115 5
28 140 280 63 85 112 196 110 44 4 2 340 122 5
30 150 300 67 90 120 209 120 46 4 2 360 125 6
32 160 320 73 95 130 226 130 50 5 2 380 132 6
34 170 340 78 103 135 236 135 50 5 2.1 400 140 6
36 180 360 82 109 140 245 140 52 5 3 420 145 6
38 190 380 85 115 150 - - - 5 — 440 150 6
40 200 400 90 122 155 - - - 5 - 460 155 7.5
44 220 420 90 122 160 - - - 6 - 500 170 7.5
48 240 440 90 122 160 - - - 6 - 540 180 7.5
52 260 480 100 132 175 - - - 6 - 580 190 9.5
56 280 520 109 145 190 - - - 6 - 620 206 9.5
60 300 540 109 145 190 - - - 6 — 670 224 9.5
64 320 580 118 155 205 - - - 75 - 710 236 9.5
68 340 620 125 170 220 - - - 75 - 750 243 12
72 360 640 125 170 220 - - - 7.5 - 780 250 12
76 380 670 132 175 224 - - - 75 - 820 265 12

Remarks: rmin is the smallest chamfer dimension.
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Table 4.4.4 Boundary Dimensions of Thrust Bearings with Flat Back Face (3/4) Unit : mm EI

Single direction
thrust ball bearings 514
Double direction
thrust ball bearings 524
Spherical roller
thrust bearings 294
Bearing bore Diameter series 4 Diameter series 5
diameter Eﬁfsriigg Dimension series Chamfer dimension Eﬁfsriigg Dimonston | gonamrer
Nominal diameter, 74 | 94 | 14 | 24 24 g [dameter 95 "
Nominal ) . Center washer min 1min |Nominal| Height min
Bore No. d D Height Nominal T Bore dz Height a D Norminal
80 400 710 140 185 243 - - - 75 - 850 272 12
84 420 730 140 185 243 — - - 75 - 900 290 15
88 440 780 155 206 265 — - - 95 - 950 308 15
92 460 800 155 206 265 — - - 95 - 980 315 15
96 480 850 165 224 290 — - - 95 - 1000 315 15
/500 500 870 165 224 290 — - - 95 - 1060 335 15
/530 530 920 175 236 308 — - - 95 - 1090 335 15
/560 560 980 190 250 335 — - - 12 — 1150 355 15
/600 600 1030 195 258 335 — - - 12 - 1220 375 15
/630 630 1090 206 280 365 — - - 12 - 1280 388 15
/670 670 1150 218 290 375 — - - 15 — 1320 388 15
/710 710 1220 230 308 400 - - - 15 - 1400 412 15
/750 750 1280 236 315 412 - - - 15 - - - -
/800 800 1360 250 335 438 — - - 15 — - - -
/850 850 1440 - 354 - — - - 15 - - - -
/900 900 1520 - 372 - - - - 15 - - - -
/950 950 1600 - 390 - — - - 15 — - - -
/1000 1000 1670 — 402 - - - - 15 - - - -
/1060 1060 1770 - 426 - - - - 15 - - - -
/1120 1120 1860 - 444 - - - - 15 - = - -
/1180 1180 1950 - 462 - — - - 19 - - - -

Remarks: rmin is the smallest chamfer dimension.
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Table 4.4.4 Boundary Dimensions of Thrust Bearings with Flat Back Face

(4/4)

Unit : mm

Single direction

thrust ball bearings

514

Double direction

thrust ball bearings

524

Spherical roller
thrust bearings

294

Bearing bore

Diameter series 4

Diameter series 5

diameter Betar_igg Dimension series Chamfer dimension Be?r.igg Dimonston | gonamrer
R outsiae outside
Nominal diameter| 74 | 94 | 14 | 24 24 diameter| 95
Nominal . . Center washer | I'min  [1min [Nominal|[ Height | I'min

Bore No. d D Height Nominal T Bore d2 Height a D | Nomna

/1250 1250 2050 — 480 - - - - 19 — — - —
/1320 1320 2160 — 505 - - — - 19 - — - -
/1400 1400 2280 — 530 - - - - 19 — — - —
/1500 1500 — - — - - — — - - — _ _
/1600 1600 — — — - - — - — - — _ _
/1700 1700 - — - - - — — — - — - —
/1800 1800 — - — - - — — - - — _ _
/1900 1900 — — — - - — - — - — _ _
/2000 2000 — - — - - — — - - — _ _
/2120 2120 — - — - - — - — — — — —
/2240 2240 — - — - - — - — - — _ _
/2360 2360 — - — - - — — - - — _ _
/2500 2500 - — - - - — - — - — —_ —_

Remarks:  rmin is the smallest chamfer dimension.
| =
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Table 4.5.1 Dimensions of Snap Ring Grooves for Bearing Dimension Series 18 and 19 (1/3)

Unit: mm
. Snap ring groove location a Fillet radius
Bearing Snap ring Snap ring at snap ring
outside groove diameter groove width groove Applicable
diameter D1 Dimension series 18 Dimension series 19 b bottom Snap Ti
. p ring
Nominal lo
D Max Min Max Min Max Min Max Min Max
22 20.8 20.5 - - 1.05 0.9 1.05 0.8 0.2 NR1022
24 22.8 22.5 - - 1.05 0.9 1.05 0.8 0.2 NR1024
28 26.7 26.4 — — 1.3 1.15 1.2 0.95 0.25 NR1028
30 28.7 28.4 - - 1.3 1.15 1.2 0.95 0.25 NR1030
32 30.7 30.4 1.3 1.15 - - 1.2 0.95 0.25 NR1032
34 32.7 32.4 1.3 1.15 - - 1.2 0.95 0.25 NR1034
37 35.7 35.4 1.3 1.15 1.7 1.55 1.2 0.95 0.25 NR1037
39 37.7 37.4 - - 1.7 1.55 1.2 0.95 0.25 NR1039
40 38.7 38.4 1.3 1.15 - - 1.2 0.95 0.25 NR1040
42 40.7 40.4 1.3 1.15 1.7 1.55 1.2 0.95 0.25 NR1042
44 42.7 42 .4 1.3 1.15 - - 1.2 0.95 0.25 NR1044
45 43.7 43.4 — — 1.7 1.55 1.2 0.95 0.25 NR1045
47 45.7 45.4 1.3 1.15 1.7 1.55 1.2 0.95 0.25 NR1047
52 50.7 50.4 1.3 1.15 1.7 1.55 1.2 0.95 0.25 NR1052
55 53.7 53.4 — — 1.7 1.55 1.2 0.95 0.25 NR1055
a Remarks:
| | b Chamfer at groove side of outer ring clears a fillet radius of:

0.3 mm in dimension series 18 up to and including D = 78 mm and
in dimension series 19 up to and including D = 47 mm;

0.5 mm in dimension series 18 over D = 78 mm and

(0] o in dimension series 19 over D =47 mm
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Table 4.5.1 Dimensions of Snap Ring Grooves for Bearing Dimension Series 18 and 19 (2/3) Unit: mm EI

. Snap ring groove location a Fillet radius
Bearing Snap ring Snap ring at snap ring
outside groove diameter groove width groove Applicable
diameter D1 Dimension series 18 Dimension series 19 b bottom SNAD i
) p ring
Nominal o
2 Max Min Max Min Max Min Max Min Max
58 56.7 56.4 1.3 1.15 - - 1.2 0.95 0.25 NR1058
62 60.7 60.3 - - 1.7 1.55 1.2 0.95 0.25 NR1062
65 63.7 63.3 1.3 1.15 - - 1.2 0.95 0.25 NR1065
68 66.7 66.3 - - 1.7 1.55 1.2 0.95 0.25 NR1068
72 70.7 70.3 1.7 1.55 1.7 1.55 1.2 0.95 0.25 NR1072
78 76.2 75.8 1.7 1.55 - - 1.6 1.3 04 NR1078
80 77.9 77.5 - - 2.1 1.9 1.6 1.3 0.4 NR1080
85 82.9 82.5 1.7 1.55 2.1 1.9 1.6 1.3 0.4 NR1085
90 87.9 87.5 1.7 1.55 2.1 1.9 1.6 1.3 0.4 NR1090
95 92.9 92.5 1.7 1.55 - - 1.6 1.3 0.4 NR1095
100 97.9 97.5 1.7 1.55 2.5 2.3 1.6 1.3 0.4 NR1100
105 102.6 102.1 - - 2.5 2.3 1.6 1.3 0.4 NR1105
a Remarks:
| | b Chamfer at groove side of outer ring clears a fillet radius of:
0.3 mm in dimension series 18 up to and including D = 78 mm and
in dimension series 19 up to and including D = 47 mm;
0.5 mm in dimension series 18 over D = 78 mm and
(0] o in dimension series 19 over D =47 mm E
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Table 4.5.1 Dimensions of Snap Ring Grooves for Bearing Dimension Series 18 and 19 (3/3) Unit: mm EI
. Snap ring groove location a Fillet radius
Bearing Snap ring Snap ring at snap ring
outside groove diameter groove width groove Applicable
diameter D1 Dimension series 18 Dimension series 19 b bottom A
. p ring
Nominal lo
b Max Min Max Min Max Min Max Min Max
110 107.6 107.1 2.1 1.9 2.5 2.3 1.6 1.3 0.4 NR1110
115 112.6 112.1 2.1 1.9 - - 1.6 1.3 0.4 NR1115
120 117.6 117.1 2.1 1.9 3.3 3.1 1.6 1.3 0.4 NR1120
125 122.6 122.1 2.1 1.9 3.3 3.1 1.6 1.3 0.4 NR1125
130 127.6 127.1 2.1 1.9 3.3 3.1 1.6 1.3 0.4 NR1130
140 137.6 137.1 2.5 2.3 3.3 3.1 2.2 1.9 0.6 NR1140
145 142.6 142.1 - - 3.3 3.1 2.2 1.9 0.6 NR1145
150 147.6 147 .1 2.5 2.3 3.3 3.1 2.2 1.9 0.6 NR1150
165 161.8 161.3 3.3 3.1 3.7 3.5 2.2 1.9 0.6 NR1165
175 171.8 171.3 3.3 3.1 - - 2.2 1.9 0.6 NR1175
180 176.8 176.3 - - 3.7 3.5 2.2 1.9 0.6 NR1180
190 186.8 186.3 3.3 3.1 3.7 3.5 2.2 1.9 0.6 NR1190
200 196.8 196.3 3.3 3.1 - - 2.2 1.9 0.6 NR1200
a Remarks:
| | b Chamfer at groove side of outer ring clears a fillet radius of:
0.3 mm in dimension series 18 up to and including D = 78 mm and
in dimension series 19 up to and including D = 47 mm;
0.5 mm in dimension series 18 over D = 78 mm and
o o in dimension series 19 over D = 47 mm
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Table 4.5.2 Snap Ring Dimensions for Bearing Dimension Series 18 and 19 (1/3)

Unit: mm
Snap ring dimensions After snap Applicable bearing
Snao rin At e intinig Bearing  Dimension series Diameter of
Np 9 Section height € Thickness f Outside  outside end cover
O Gap diameter of diameter 18 19 bgre
) g shap ring Nominal Bearing bore diameter X
Max Min Max Min D2 (Max) D q

NR1022 2.0 1.85 0.7 0.6 2 24.8 22 - 10 25.5
NR1024 2.0 1.85 0.7 0.6 2 26.8 24 - 12 27.5
NR1028 2.05 1.9 0.85 0.75 3 30.8 28 — 15 31.5
NR1030 2.05 1.9 0.85 0.75 3 32.8 30 - 17 33.5
NR1032 2.05 1.9 0.85 0.75 3 34.8 32 20 - 35.5
NR1034 2.05 1.9 0.85 0.75 3 36.8 34 22 — 37.5
NR1037 2.05 1.9 0.85 0.75 3 39.8 37 25 20 40.5
NR1039 2.05 1.9 0.85 0.75 3 41.8 39 — 22 42.5
NR1040 2.05 1.9 0.85 0.75 3 42.8 40 28 — 43.5
NR1042 2.05 1.9 0.85 0.75 3 44.8 42 30 25 45.5
NR1044 2.05 1.9 0.85 0.75 4 46.8 44 32 — 47.5
NR1045 2.05 1.9 0.85 0.75 4 47.8 45 — 28 48.5
NR1047 2.05 1.9 0.85 0.75 4 49.8 47 35 30 50.5
NR1052 2.05 1.9 0.85 0.75 4 54.8 52 40 32 55.5
NR1055 2.05 1.9 0.85 0.75 4 57.8 55 — 35 58.5

Remarks:

Chamfer at groove side of outer ring clears a fillet radius of:
0.3 mm in dimension series 18 up to and including D = 78 mm and
in dimension series 19 up to and including D = 47 mm;
0.5 mm in dimension series 18 over D = 78 mm and
in dimension series 19 over D = 47 mm
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Table 4.5.2 Snap Ring Dimensions for Bearing Dimension Series 18 and 19 (2/3) Unit: mm EI

Snap ring dimensions After snap Applicable bearing
Sna fin I GO Bearing  Dimension series Diameter of
Np g Section height € Thickness f Outside outside end cover
° Gap  diameter of diameter 18 19 blgre
2 c : : X
Max Min Max Min g %nza(glawgr;g NoeraI Bearing bo(;e diameter
NR1058 2.05 1.9 0.85 0.75 4 60.8 58 45 - 61.5
NR1062 2.05 1.9 0.85 0.75 4 64.8 62 - 40 65.5
NR1065 2.05 1.9 0.85 0.75 4 67.8 65 50 — 68.5
NR1068 2.05 1.9 0.85 0.75 5 70.8 68 - 45 72
NR1072 2.05 1.9 0.85 0.75 5 74.8 72 55 50 76
NR1078 3.25 3.1 1.12 1.02 5 82.7 78 60 - 84
NR1080 3.25 3.1 1.12 1.02 5 84.4 80 - 55 86
NR1085 3.25 3.1 1.12 1.02 5 89.4 85 65 60 91
NR1090 3.25 3.1 1.12 1.02 5 94.4 90 70 65 96
NR1095 3.25 3.1 1.12 1.02 5 99.4 95 75 - 101
NR1100 3.25 3.1 1.12 1.02 5 104.4 100 80 70 106
NR1105 4.04 3.89 1.12 1.02 5 110.7 105 - 75 112

Remarks:

Chamfer at groove side of outer ring clears a fillet radius of:
0.3 mm in dimension series 18 up to and including D = 78 mm and
in dimension series 19 up to and including D = 47 mm;
0.5 mm in dimension series 18 over D = 78 mm and
in dimension series 19 over D = 47 mm
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Table 4.5.2 Snap Ring Dimensions for Bearing Dimension Series 18 and 19 (3/3) Unit: mm EI

Snap ring dimensions After snap Applicable bearing
Snab rin o _ ring mounting Bearing  Dimension series Diameter of
Np 9 Section height € Thickness f Outside  outside end cover
° Gap  diameter of diameter 18 19 blgre
. . g snap ring  Nominal Bearing bore diameter X
Max Min Max Min D2 (Max) D q
NR1110 4.04 3.89 1.12 1.02 5 115.7 110 85 80 117
NR1115 4.04 3.89 1.12 1.02 5 120.7 115 90 - 122
NR1120 4.04 3.89 1.12 1.02 7 125.7 120 95 85 127
NR1125 4.04 3.89 1.12 1.02 7 130.7 125 100 90 132
NR1130 4.04 3.89 1.12 1.02 7 135.7 130 105 95 137
NR1140 4.04 3.89 1.7 1.6 7 145.7 140 110 100 147
NR1145 4.04 3.89 1.7 1.6 7 150.7 145 - 105 152
NR1150 4.04 3.89 1.7 1.6 7 155.7 150 120 110 157
NR1165 4.85 4.7 1.7 1.6 7 171.5 165 130 120 173
NR1175 4.85 4.7 1.7 1.6 10 181.5 175 140 - 183
NR1180 4.85 4.7 1.7 1.6 10 186.5 180 - 130 188
NR1190 4.85 4.7 1.7 1.6 10 196.5 190 150 140 198
NR1200 4.85 4.7 1.7 1.6 10 206.5 200 160 - 208

Remarks:

Chamfer at groove side of outer ring clears a fillet radius of:
0.3 mm in dimension series 18 up to and including D = 78 mm and
in dimension series 19 up to and including D = 47 mm;
0.5 mm in dimension series 18 over D = 78 mm and
in dimension series 19 over D = 47 mm
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Table 4.5.3 Dimensions of Snap Ring Grooves for Bearing Diameter Series 0, 2, 3 and 4 (1/4)

Unit: mm
Snap ring groove location a Fillet radius

Bearing Snap ring Snap ring at snap ring
qutside groove diameter Diametor series 0 Diameter series groove width grct);)ve Applicable
diameter D+ 234 b ottom snap ring
Nominal o

D

Max Min Max Min Max Min Max Min Max

13 12.04 11.91 - - 1.1 0.95 1.05 0.8 0.2 NR 13

16 15.16 15.04 - - 1.2 1.05 1.05 0.8 0.2 NR 16

19 18.25 18.1 1.73 1.55 1.73 1.55 1.05 0.8 0.2 NR 19

22 21.11 20.95 1.73 1.55 1.73 1.55 1.05 0.8 0.2 NR 22

24 23 22.85 1.73 1.55 1.73 1.55 1.05 0.8 0.2 NR 24

26 25.15 25 1.73 1.55 1.73 1.55 1.05 0.8 0.2 NR 26

28 26.7 26.4 1.73 1.55 1.73 1.55 1.2 0.95 0.25 NR 28

30 28.17 27.91 - - 2.06 1.9 1.65 1.35 0.4 NR 30

32 30.15 29.9 2.06 1.9 2.06 1.9 1.65 1.35 0.4 NR 32

35 33.17 32.92 2.06 1.9 2.06 1.9 1.65 1.35 0.4 NR 35

37 34.77 34.52 - - 2.06 1.9 1.65 1.35 0.4 NR 37

40 38.1 37.85 - - 2.06 1.9 1.65 1.35 0.4 NR 40

42 39.75 39.5 2.06 1.9 2.06 1.9 1.65 1.35 0.4 NR 42

a B Remarks:
N b 1. These dimensions are not applied to dimension series 00, 82 and 83.
2. Chamfer at groove side of outer ring clears a fillet radius of:
0.3 mm in diameter series 0 up to and including D = 35 mm,
0.5 mm in diameter series 0 over D = 35 mm and for all diameters
ro ro in diameter series 2, 3, and 4
S hd
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Table 4.5.3 Dimensions of Snap Ring Grooves for Bearing Diameter Series 0, 2, 3 and 4 (2/4) Unit: mm EI
Snap ring groove location a Fillet radius
Bearing Snap ring Snap ring at snap ring
outside groove diameter Diameter series groove width groove Apoli
: : : pplicable
dlam_eter D1 Diameter series 0 2.3 4 b bottom snap ring
Nominal o
D
Max Min Max Min Max Min Max Min Max
44 41.75 41.5 2.06 1.9 - - 1.65 1.35 0.4 NR 44
47 44.6 44.35 2.06 1.9 2.46 2.31 1.65 1.35 0.4 NR 47
50 47.6 47.35 — - 2.46 2.31 1.65 1.35 0.4 NR 50
52 49.73 49.48 2.06 1.9 2.46 2.31 1.65 1.35 0.4 NR 52
55 52.6 52.35 2.08 1.88 — — 1.65 1.35 0.4 NR 55
56 53.6 53.35 - - 2.46 2.31 1.65 1.35 0.4 NR 56
58 55.6 55.35 2.08 1.88 2.46 2.31 1.65 1.35 0.4 NR 58
62 59.61 59.11 2.08 1.88 3.28 3.07 2.2 1.9 0.6 NR 62
65 62.6 62.1 - - 3.28 3.07 2.2 1.9 0.6 NR 65
68 64.82 64.31 2.49 2.29 3.28 3.07 2.2 1.9 0.6 NR 68
72 68.81 68.3 - - 3.28 3.07 2.2 1.9 0.6 NR 72
75 71.83 71.32 2.49 2.29 3.28 3.07 2.2 1.9 0.6 NR 75
a B Remarks:
N b 1. These dimensions are not applied to dimension series 00, 82 and 83.
2. Chamfer at groove side of outer ring clears a fillet radius of:
0.3 mm in diameter series 0 up to and including D = 35 mm,
0.5 mm in diameter series 0 over D = 35 mm and for all diameters
ro ro in diameter series 2, 3, and 4
s v
\
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Table 4.5.3 Dimensions of Snap Ring Grooves for Bearing Diameter Series 0, 2, 3 and 4 (3/4) Unit: mm EI
Snap ring groove location a Fillet radius
Bearing Snap ring Snap ring at snap ring
qutside groove diameter Diametor series 0 Diameter series groove width grct)tove Applicable
diameter D1 2,3,4 b ottom snap ring
Nominal o
D
Max Min Max Min Max Min Max Min Max
80 76.81 76.3 2.49 2.29 3.28 3.07 2.2 1.9 0.6 NR 80
85 81.81 81.31 - - 3.28 3.07 2.2 1.9 0.6 NR 85
90 86.79 86.28 2.87 2.67 3.28 3.07 3 2.7 0.6 NR 90
95 91.82 91.31 2.87 2.67 - - 3 2.7 0.6 NR 95
100 96.8 96.29 2.87 2.67 3.28 3.07 3 2.7 0.6 NR100
110 106.81 106.3 2.87 2.67 3.28 3.07 3 2.7 0.6 NR110
115 111.81 111.3 2.87 2.67 — — 3 2.7 0.6 NR115
120 115.21 114.71 - - 4.06 3.86 3.4 3.1 0.6 NR120
125 120.22 119.71 2.87 2.67 4.06 3.86 3.4 3.1 0.6 NR125
130 125.22 124.71 2.87 2.67 4.06 3.86 3.4 3.1 0.6 NR130
140 135.23 134.72 3.71 3.45 4.9 4.65 3.4 3.1 0.6 NR140
145 140.23 139.73 3.71 3.45 — - 3.4 3.1 0.6 NR145
a B Remarks:
N b 1. These dimensions are not applied to dimension series 00, 82 and 83.
2. Chamfer at groove side of outer ring clears a fillet radius of:
0.3 mm in diameter series 0 up to and including D = 35 mm,
0.5 mm in diameter series 0 over D = 35 mm and for all diameters
ro ro in diameter series 2, 3, and 4
s v
\
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Table 4.5.3 Dimensions of Snap Ring Grooves for Bearing Diameter Series 0, 2, 3 and 4 (4/4) Unit: mm EI
Snap ring groove location a Fillet radius
Bearing Snap ring Snap ring at snap ring
qutside groove diameter Diametor series 0 Diameter series groove width grct)tove Applicable
diameter D+ 234 b ottom snap ring
Nominal o
D
Max Min Max Min Max Min Max Min Max
150 145.24 144.73 3.71 3.45 4.9 4.65 3.4 3.1 0.6 NR150
160 155.22 154.71 3.71 3.45 4.9 4.65 3.4 3.1 0.6 NR160
170 163.65 163.14 3.71 3.45 5.69 5.44 3.8 3.5 0.6 NR170
180 173.66 173.15 3.71 3.45 5.69 5.44 3.8 3.5 0.6 NR180
190 183.64 183.13 - - 5.69 5.44 3.8 3.5 0.6 NR190
200 193.65 193.14 5.69 5.44 5.69 5.44 3.8 3.5 0.6 NR200
210 203.6 203.1 5.69 5.44 - - 3.8 3.5 1 NR210
215 208.6 208.1 - - 5.69 5.44 3.8 3.5 1 NR215
225 217 216.5 6.5 6.2 6.5 6.2 4.9 4.5 1 NR225
230 222 221.5 - - 6.5 6.2 4.9 4.5 1 NR230
240 232 231.5 6.5 6.2 6.5 6.2 4.9 4.5 1 NR240
250 242 241.5 — - 6.5 6.2 4.9 4.5 1 NR250
a B Remarks:
N b 1. These dimensions are not applied to dimension series 00, 82 and 83.
2. Chamfer at groove side of outer ring clears a fillet radius of:
0.3 mm in diameter series 0 up to and including D = 35 mm,
0.5 mm in diameter series 0 over D = 35 mm and for all diameters
{0 Io in diameter series 2, 3, and 4
m)
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Table 4.5.4 Snap Ring Dimensions for Bearing Diameter Series 0, 2, 3 and 4 (1/4)

Unit: mm
Snap ring dimensions Applicable bearing
_After shap Diameter of
S . ring mounting Bearing Dimension series end cover
nap ring , : . :
Section height € Thickness f . outside bore
No. Outside ;
Gap diameter of diameter 0 2 3 4 Dx
. . g snap ring  Nominal Bearing bore diameter :
Max Min Max Min D2 (Max) D d (Min)
NR 13 1.15 1.0 0.7 0.6 3 14.3 13 - 4 3 - 14.5
NR 16 1.65 1.5 0.7 0.6 3 18.5 16 - 5 4 - 19
NR 19 1.65 1.5 0.7 0.6 3 215 19 7 6 5 - 22
NR 22 2.00 1.85 0.7 0.6 3 25.1 22 8 7 6 - 255
NR 24 2.00 1.85 0.7 0.6 3 27 24 9 8 - - 275
NR 26 2.00 1.85 0.7 0.6 3 29.2 26 10 9 7 - 30
NR 28 2.05 1.90 0.85 0.75 3 30.8 28 12 - 8 - 315
NR 30 3.25 3.1 1.12 1.02 3 34.7 30 - 10 9 8 35.5
NR 32 3.25 3.1 1.12 1.02 3 36.7 32 15 12 — 9 37.5
NR 35 3.25 3.1 1.12 1.02 3 39.7 35 17 15 10 - 40.5
NR 37 3.25 3.1 1.12 1.02 3 41.3 37 - - 12 10 42
NR 40 3.25 3.1 1.12 1.02 3 44.6 40 - 17 — — 45.5
NR 42 3.25 3.1 1.12 1.02 3 46.3 42 20 - 15 12 47
~— g o %/ Remarks:
l — 1. These dimensions are not applied to dimension series 00, 82 and 83.
v 2. Chamfer at groove side of outer ring clears a fillet radius of:
J l v 0.3 mm in diameter series 0 up to and including D = 35 mm,
L ae==EEooE T f 0.5 mm in diameter series 0 over D = 35 mm and for all diameters
< ) L, = 1 in diameter series 2, 3, and 4
alia) 2 A
S S < E
| |
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Table 4.5.4 Snap Ring Dimensions for Bearing Diameter Series 0, 2, 3 and 4 2/4 .
PHIng g (2/4) Unit: mm 4
Snap ring dimensions Applicable bearing
_After shap Diameter of
Snap fing ring mounting Bearing Dimension series end cover
Section height € Thickness f . outside bore
No. Outside : 0 o 3 4 D
Gap  diameter of (IJI\;am_eteIr X
snap rin elanlinte; Bearing bore diameter :
Max Min Max Min g Do (pMaxg)] D N9 q : (Min)
NR 44 3.25 3.1 1.12 1.02 3 48.3 44 22 - - - 49
NR 47 4.04 3.89 1.12 1.02 4 52.7 47 25 20 17 - 53.5
NR 50 4.04 3.89 1.12 1.02 4 55.7 50 - 22 - — 56.5
NR 52 4.04 3.89 1.12 1.02 4 57.9 52 28 25 20 15 58.5
NR 55 4.04 3.89 1.12 1.02 4 60.7 55 30 - — - 61.5
NR 56 4.04 3.89 1.12 1.02 4 61.7 56 — - 22 - 62.5
NR 58 4.04 3.89 1.12 1.02 4 63.7 58 32 28 — - 64.5
NR 62 4.04 3.89 1.7 1.6 4 67.7 62 35 30 25 17 68.5
NR 65 4.04 3.89 1.7 1.6 4 70.7 65 — 32 — — 715
NR 68 4.85 4.7 1.7 1.6 5 74.6 68 40 - 28 - 76
NR 72 4.85 4.7 1.7 1.6 5 78.6 72 - 35 30 20 80
NR 75 4.85 4.7 1.7 1.6 5 81.6 75 45 - 32 — 83
~— g o % Y Remarks:
l — 1. These dimensions are not applied to dimension series 00, 82 and 83.
v 2. Chamfer at groove side of outer ring clears a fillet radius of:
J l N 0.3 mm in diameter series 0 up to and including D = 35 mm,
L ae==EEooE T f 0.5 mm in diameter series 0 over D = 35 mm and for all diameters
J ) L, = 1 in diameter series 2, 3, and 4
alia) 2 A
S S < E
| |
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Table 4.5.4 Snap Ring Dimensions for Bearing Diameter Series 0, 2, 3 and 4 3/4 .
PHIng g (3/4) Unit: mm (4
Snap ring dimensions Applicable bearing
_After shap Diameter of
Snap fing ring mounting Bearing Dimension series end cover
Section height € Thickness f . outside bore
No. Outside : 0 ) 3 4
Gap diameter of diameter Dx
. g snapring Nominal Bearing bore diameter :
Max Min Max Min D2 (Max) D q (Min)
NR 80 4.85 4.7 1.7 1.6 5 86.6 80 50 40 35 25 88
NR 85 4.85 4.7 1.7 1.6 5 91.6 85 - 45 — — 93
NR 90 4.85 4.7 2.46 2.36 5 96.5 90 55 50 40 30 98
NR 95 4.85 4.7 2.46 2.36 5 101.6 95 60 - - - 103
NR100 4.85 4.7 2.46 2.36 5 106.5 100 65 55 45 35 108
NR110 4.85 4.7 2.46 2.36 5 116.6 110 70 60 50 40 118
NR115 4.85 4.7 2.46 2.36 5 121.6 115 75 - - - 123
NR120 7.21 7.06 2.82 2.72 7 129.7 120 - 65 55 45 131.5
NR125 7.21 7.06 2.82 2.72 7 134.7 125 80 70 — — 136.5
NR130 7.21 7.06 2.82 2.72 7 139.7 130 85 75 60 50 141.5
NR140 7.21 7.06 2.82 2.72 7 149.7 140 90 80 65 55 152
NR145 7.21 7.06 2.82 2.72 7 154.7 145 95 - - - 157
~— g o % Y Remarks:
l — 1. These dimensions are not applied to dimension series 00, 82 and 83.
v 2. Chamfer at groove side of outer ring clears a fillet radius of:
J l v 0.3 mm in diameter series 0 up to and including D = 35 mm,
L ae==EEooE T f 0.5 mm in diameter series 0 over D = 35 mm and for all diameters
I ) L, e 1 in diameter series 2, 3, and 4
alia) 2 A
ASNEIRASS < E
| |
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Table 4.5.4 Snap Ring Dimensions for Bearing Diameter Series 0, 2, 3 and 4 4/4 )
PHIng g (44) Unit: mm (4
Snap ring dimensions Applicable bearing
_After shap Diameter of
: ring mounting Bearing Dimension series end cover
Snap ring . , .
Section height € Thickness f . outside bore
No. Outside :
Gap giameter of diameter O 2 3 4 Dx
. . g snapring Nominal Bearing bore diameter :
Max Min Max Min D2 (Max) D q (Min)
NR150 7.21 7.06 2.82 2.72 7 159.7 150 100 85 70 60 162
NR160 7.21 7.06 2.82 2.72 7 169.7 160 105 90 75 65 172
NR170 9.6 9.45 3.1 3 10 182.9 170 110 95 80 - 185
NR180 9.6 9.45 3.1 3 10 192.9 180 120 100 85 70 195
NR190 9.6 9.45 3.1 3 10 202.9 190 — 105 90 75 205
NR200 9.6 9.45 3.1 3 10 212.9 200 130 110 95 80 215
NR210 9.6 9.45 3.1 3 10 222.8 210 140 - — 85 225
NR215 9.6 9.45 3.1 3 10 227.8 215 - 120 100 - 230
NR225 10 9.85 3.5 3.4 10 237 225 150 - 105 90 240
NR230 10 9.85 3.5 3.4 10 242 230 — 130 — — 245
NR240 10 9.85 3.5 3.4 10 252 240 160 - 110 95 255
NR250 10 9.85 3.5 3.4 10 262 250 - 140 - 100 265
~— g o % Y Remarks:
l — 1. These dimensions are not applied to dimension series 00, 82 and 83.
v 2. Chamfer at groove side of outer ring clears a fillet radius of:
J l N 0.3 mm in diameter series 0 up to and including D = 35 mm,
L ae==EEooE T f 0.5 mm in diameter series 0 over D = 35 mm and for all diameters
S ) L, - 1 in diameter series 2, 3, and 4
alia) 2 A
S S <
| |
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4.6 Nachi Bearing Numbers

Fig 4.8 NACHI Bearing Prefixes and Suffixes

Note 1:
Supgl;ar:]nt;aonltary Basic Number Denotes polyamide cages for angular contact balll
bearing of contact angle symbol C.
Material Tvbe Dimension Bore Contact
Svmbol S )r/r?bol Series Diameter Angle
y y Number Number Symbol Remarks:
* ¢ * 1. Symbol in parentheses can be omitted.
2. Code marked with "*" is not marked on bearing.
Table.4.6.1 Table.4.6.2 Table.4.6.3 3. B_?rfor":gR ;"nogg;?r:;’” symbol NR is marked
withou ing.
Supplementary symbol
Special . x
- Cage Seal or Ring Duplex * Internal %
SD;;'SQI Symbol shield modification mounting Sleeve clearance Tolerance Grease

vy YooY Y Y Yy

Table.4.6.4 Table.4.6.5 Table.4.6.6 Table.4.6.7 Table.4.6.8 Table.4.6.9 Table.4.6.10 Table.4.6.11 Table.4.6.12

hd
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Table 4.6.1 Material Symbol Table 4.6.2 Type Symbol

Prefix Description Prefix Description
B— | Case hardened steel N
C— | Case hardened steel NU
D- | Case hardened steel NF
H— | High speed steel NJ
S— Stainless steel NP Cylindrical roller bearings
NUP
NH
NNU
NN
Cylindrical roller bearing roller
Table 4.6.8 *Duplex mounting R assembly and outer or inner ring
Suffix Description : s
DB | Back-to-back m%unting Table 4.6.7 Ring modification
DF Face-to-face mounting Suffix Description
DT | Tandem mounting K Tapered bore: 1/12 taper on
kg | DB mounting with spacer to bearing bore
outer ring K30 Tapered bore: 1/30 taper on
+o Spacer bearing bore
(o is nominal width in mm) N Snap ring groove on outer
U Flush ground angular contact ring without snap ring
DU ball bearing NR Snap ring on outer ring

NACH;
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Table 4.6.4 Special Design Symbol Table 4.6.5 Cage Symbol

Suffix Description Suffix Description
A | Innerring, bearing width variation F__ | Machined mild steel cage
for Tapered roller bearing G Non-metalic cage
E Roller bearing design change L Machined light alloy cage
J Tapered roller bearing rings MY | Machined bronze cage
interchangeable V No cage
S26 | Heat stabilized Y Pressed non-ferrous metal cage (Note 1)
S28 | Heat stabilized
W20 | Oil holes in outer ring Table 4.6.6 Seal or shield
w33 | Oil hol.es and groovg in ogter ring Suffix Description
Eo Spherical roller bearing with ZE 7 Shield one side

machined cage
EX High capacity spherical roller bearing
A2X | High speed spherical roller bearing

ZZE ZZ Shield both sides
NKE NK Labyrinth seal one side
-2NKE | -2NK | Labyrinth seal both sides

AEX gﬁ;i@i‘?ﬁ@m high capacity spherical | ™ \ge ™| NSL | Contact seal one side
. . TR . —2NSE | -2NSL | Contact seal both sides
\Y; Special design for vibrating machine
Table 4.6.3 Contact Angle Symbol

Suffix Description
C _ Nominal contact angle over 10° under 22° (standard 15°)
(A) cilr?tglcet [)o;“ Qggﬁrlgs Nominal contact angle over 22° under 32° (standard 30°)
B Nominal contact angle over 32° under 45° (standard 40°)
D Tapered roller bearings Nominal contact angle over 24° under 32°
C Nominal contact angle over 17° under 24°
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Table 4.6.10 Internal clearance

Table 4.6.9 *Sleeve

Suffix Description Suffix Description
C1 Radial clearance C1 +H Adapter sleeve
C2 | Radial clearance C2 +AH | Withdrawal sleeve
(CN) | Normal Radial clearance
C3_ | Radial clearance C3 Table 4.6.11 Tolerance
C4 Radial clearance C4
C5 Radial clearance C5 Suffix Description
C1P | Radial clearance C1P  (Note 2) (0) JIS class 0 (ISO Normal class)
C2P | Radial clearance C2P  (Note 2) P6 JIS class 6 (ISO class 6)
: : P6X | JIS class 6X
C6P | Radial clearance C6P  (Note 2) P5 JIS class 5 (ISO class 5)
C9na | Cylindrical roller bearing (C9) (Note 3) P4 JIS class 4 (ISO class 4)
C1ina | Cylindrical roller bearing (C1) (Note 3) P2 JIS class 2 (ISO class 2)
C2na | Cylindrical roller bearing (C2) (Note 3) UP NACHI class UP
Cna | Cylindrical roller bearing (Normal) (Note 3)
C3na | Cylindrical roller bearing (C3) (Note 3) .
C4na | Cylindrical roller bearing (C4) (Note 3) Table 4.6.12 “Grease
C5na | Cylindrical roller bearing (C5) (Note 3) Suffix Description
Electric motor bearing radial clearance ADC | Shell Andoc C
CM (of d_eep groove ball bea_ring_ and of _ AV2 | Shell Alvania grease 2S
non-interchangeable cylindrical roller bearing) BC325 | Esso Beacon 325
CT Badial clearance for_elegtric motor beqring MTSRL | Multemp SRL
(interchangeable cylindrical roller bearings)

Note 2: Extra small ball bearing and miniature ball bearing
Note 3: Non-interchangeable clearance

NACH;
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NACHI Rolling Contact Bearing Numbers ¢¢¢ Examples N

The NACHI part number for rolling contact bearings consists of the basic number and supplementary codes. The part number defines
the bearing configuration, tolerance, general boundary dimensions, and other specifications.
NACHI uses supplemental prefix and suffix symbols as shown in Fig. 4.8. The NACHI basic number consists of the following:

Boundary Dimensions

Basic _ | Type ' Width + Diameter , Bore Diameter
= 1 . * . 1
Number Symbo| | series no. series no. number |
: Dimension series no. :

Bearing series symbol * Height series number for thrust bearings.

Bore Diameter Number

Bore (mm) 4| 5| 6|, 7| 8| 9/10|12 15|17 |20 |25 | - |480| 500| 530
Bore diameter

number 4| 5| 6| 7| 8| 9/00/01]02|{03 |04 |05 96(/500 |/530
Remarks Bore Diameter — (bore dia.)/5 | /bore diameter
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Example 1 Example 3 =
6 2 04 ZZE C3 P6 2 3034 EW33K

L T Ring modification symbol
Tolerance symbol (JIS/ISO class 6) (1/12 tapered bore)

Special design symbol
(Qil hole and groove in outer ring)

Internal clearance symbol (C3)
Shields (2 shields)

—— Special design symbol (improvement)

Bore diameter number (20 mm)

Bore diameter number (170 mm bore)

Diameter series no. (series 2)

Diameter series no. (Series 0)

Type symbol . . )
(Single row deep groove ball bearing) Width series no. (Series 3)
Type symbol
(Spherical roller bearing)
Example 2 Example 4
7 210 C YDB /GL P4 51 2 08
LTolerance symbol (JIS/ISO class 4) Bore diameter number (40 mm)
Internal clearance (Light preload) Diameter series no. (series 2)
Duplex mounting (Back-to-back) Height series no. (Series 1)
Cage symbol (Polyamide cage) Type symbol (Thrust ball bearing)
Contact angle symbol (15° angle)
Bore diameter number (50 mm)

Diameter series no. (series 2)

Type symbol
(single row angular contact ball bearing)
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5. Accuracy of Bearings

Introduction

5.1 Tolerance Values for Radial Bearings (Except Tapered Roller Bearings)

e Table 5.1.1 Tolerance Values of Inner Ring and of Outer Ring Width
* Table 5.1.2 Tolerance Values of Outer Ring

5.2 Tolerance Values for Metric Tapered Roller Bearings

* Table 5.2.1 Tolerance Values of Inner Ring
* Table 5.2.2 Tolerance Values of Outer Ring
e Table 5.2.3 Deviations of Single Ring Width, Bearing Width and Duplex/Stack Mounted Bearing Width

5.3 Tolerance Values for Thrust Ball Bearings

e Table 5.3.1 Tolerance Values of Shaft Washer Bore Diameter
* Table 5.3.2 Tolerance Values of Housing Washer Outside Diameter
e Table 5.3.3 Height Tolerances of Thrust Ball Bearings (with Flat Seat) and Center Washers (Class 0)

5.4 Tolerance Values of Spherical Roller Thrust Bearings (Class 0)
* Table 5.4.1 Tolerance Values of Inner Rings * Table 5.4.2 Tolerance Values of Outer Rings

5.5 Tolerance Values of Tapered Roller Bearings - Inch Series

* Table 5.5.1 Tolerance of Inner Ring (Cone) Bore

e Table 5.5.2 Tolerance of Outer Ring (Cup) Outside Diameter

e Table 5.5.3 Tolerance of Bearing Width and Duplex/Stack Mounted Bearing Width
* Table 5.5.4 Radial Runout of Assembled Bearing Inner Ring and Outer Ring

5.6 Chamfer Dimensions

5.7 Tapered Bores

' Main Menu | ¥) Back

NACH;




5. Accuracy of Rolling Contact Bearings

The tolerance of rolling contact bearings includes dimensional and running accuracy. According to JIS (1), tolerance is classified into 6

classes; class 0, 6, 6X, 5, 4 and 2 with accuracy ascending from class 0 to 2.
Applicable tolerance classes to individual bearing types and applicable standards are shown in the next page.

Accuracy of Rolling Contact Bearings

Dimensional Accuracy

Running Accuracy

Mounting element tolerances

» Bearing bore, outside dia., width

e \Width variation

* Inscribed and circumscribed circle
diameter of rollers

e Chamfer dimensions

* Tapered bore

Dynamic elements

* Radial run-out of rings

* Axial run-out of rings

* Side face run-out of rings

* Tolerance of variation outer ring
raceway dia. to outside dia.

NACH]



Bearing types and tolerance classes

=

. Reference
Bearing Type Tolerance class Related Standard Tables
Deep groove Ball Bearings JISO JIS 6 JIS5 JIS 4 JIS 2 JISB 1514 511 5.1.2
Angular Contact Ball Bearings JISO JIS6 JIS5 JIS 4 JIS 2
Self-aligning Ball Bearings JISO - - - -
JISB 1514 5.1.1 5.1.2
Cylindrical Roller Bearings JISO JIS 6 JIS5 JIS 4 JIS 2
Spherical Roller (Radial) Bearings JISO - — — —
Metric Series | JIS 0 JIS 6 JIS 5 JIS 4 - JIS B 1514 5.2.1 5.2.2
, JIS 6X 5.2.3
Tapered Roller Bearings
Inch Series | CLASS 4 | CLASS 2 | CLASS 3 | CLASS 0 | CLASS 00| ANSI/ ABMA 19 gg; ggﬁ
Thrust, Ball Bearings JISO JIS6 JIS5 JIS 4 - JISB 1514 gg; 5.3.2
Spherical Roller Thrust Bearings JISO - - - - JISB 1514 541 542
Metric Radial Bearings (Except Tapered Roller Bearings) Class Comparison
1Iso (2) NORMAL 1SO 492 B
CLASS | CLASS 6 | CLASS5 | CLASS 4 | CLASS 2 ISO 582
Comparative DIN (3) PO P6 P5 P4 P2 DIN 620 -
Classes ANS| @ / |BallBearings| ABEC1 | ABEC3 | ABEC5 | ABEC7 | ABEC9 | ANSI/ABMA 20 _
ABMA ®) |Roller Bearings| RBEC 1 | RBEC 3 | RBEC 5 - - ANSI / ABMA 20 -

(1) Japanese Industrial Standard (2) International Organization for Standardization (3) German Industrial Standards
(4) American National Standards Institute(5) American Bearing Manufacturers Association
Remarks: For tolerances of chamfer dimensions, see Table 5.6; for accuracy of tapered bore, see Table 5.7.
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Table 5.1.1

Tolerance Values of Inner Ring and of Outer Ring Width

(1/4)

Unit: «m

Bearing bore

Bearing with cylindrical bore

Single plane mean bore diameter deviation

Deviation of a single bore diameter (2)

diameter Nominal Admp Ads
d Class 4
(mm) Class 0 Class 6 Class 5 Class 4 Class 2 Diameter series  Class 2
0,1,2,3,4
Over Incl. High Low High Low High Low High Low High Low High Low High Low
0.6(") 2.5 0 - 8 0 -7 0 -5 0 -4 0 -2.5 0 -4 0 -2.5
2.5 10 0 - 8 0 -7 0 -5 0 -4 0 -2.5 0 -4 0 -2.5
10 18 0 - 8 0 -7 0 -5 0 -4 0 -2.5 0 -4 0 -2.5
18 30 0 - 10 0 -8 0 -6 0 -5 0 -2.5 0 -5 0 -2.5
30 50 0 - 12 0 -10 0 -8 0 -6 0 -2.5 0 -6 0 -2.5
50 80 0 - 15 0 -12 0 -9 0 -7 0 -4 0 -7 0 -4
80 120 0 - 20 0 -15 0 -10 0 -8 0 -5 0 - 8 0 -5
120 150 0 - 25 0 -18 0 -13 0 -10 0 -7 0 -10 0 -7
150 180 0 - 25 0 -18 0 -13 0 -10 0 -7 0 -10 0 -7
180 250 0 - 30 0 22 0 -15 0 -12 0 -8 0 -12 0 -8
250 315 0 - 35 0 -25 0 -18 - - - - - - - —
315 400 0 - 40 0 -30 0 -23 - - - - - - — —
400 500 0 - 45 0 -35 — — - - - - - - — -
500 630 0 - 50 0 —40 — — — — — — — — — —
630 800 0 - 75 - - - - - - - - - - - -
800 1000 0 -100 — — — — - - - - - - - -
1000 1250 0 -125 - — — — - - - - - - - -
1250 1600 0 -160 — — — — — — — — — — - -
1600 2000 0 -200 - - — — - - - - - - - -
Notes: (1) This diameter is included in this group.
(2) Applies to bearings with cylindrical bore.
(3) Width deviation and variation of outer ring are the same with of inner ring. Outer ring width variation of classes 5, 4
and 2 are listed in Table 5.1.2.
(4) Applies to the rings of single bearings made for paired of stack mounting.
(5) Applies ro radial ball bearings such as deep groove ball bearing, angular contact ball bearings.
Remarks: The high deviation of bearing cylindrical bore diameter specified in this table does not apply within a distance E
of 1.2 x r (max) from the ring face.
e ]
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Table 5.1.1 Tolerance Values of Inner Ring and of Outer Ring Width (2/4) Unit: «m

Bearing with cylindrical bore

Bearing bore Bore diameter variation in a single radial plane (2) Main bore diameter variation (2)
diameter Nominal Vdp Vdmp
d Class 0 Class 6 Class 5 Class 4
(mm) Diameter series Diameter series Diameter series Diameter series Class 2 Class 0 Class 6 Class 5 Class 4 Class 2
789 01 234 789 01 234 789 01234 789 01,234
Over Incl. Max Max Max Max Max Max Max Max Max Max
0.6(") 2.5 10 8 6 9 7 5 5 4 4 3 2.5 6 5 3 2 1.5
2.5 10 10 8 6 9 7 5 5 4 4 3 2.5 6 5 3 2 1.5
10 18 10 8 6 9 7 5 5 4 4 3 2.5 6 5 3 2 1.5
18 30 13 10 8 10 8 6 6 5 5 4 2.5 8 6 3 2.5 1.5
30 50 15 12 9 13 10 8 8 6 6 5 2.5 9 8 4 3 1.5
50 80 19 19 11 15 15 9 9 7 7 5 4 11 9 5 3.5 2
80 120 25 25 15 19 19 11 10 8 8 6 5 15 11 5 4 2.5
120 150 31 31 19 23 23 14 13 10 10 8 7 19 14 7 5 3.5
150 180 31 31 19 23 23 14 13 10 10 8 7 19 14 7 5 3.5
180 250 38 38 28 28 17 15 12 12 9 8 17 8 6 4
250 315 44 44 26 31 31 19 18 14 - - - 26 19 9 - -
315 400 50 50 38 38 23 23 18 - - - 23 12 - -
400 500 56 56 34 44 44 26 - - - - - 34 26 - - -
500 630 63 63 38 50 50 30 - - - - - 38 30 - - -
630 800 - - - - - - - - - - - - - - - -
800 1000 - - - - - - - - - - - - - - - -
1000 1250 - - - - - - - - - - - - - - - -
1250 1600 - - - - - - - - - - - - - - - -
1600 2000 - - - - - - - - - - - - - - - -

Notes: (1) This diameter is included in this group.
(2) Applies to bearings with cylindrical bore.
(3) Width deviation and variation of outer ring are the same with of inner ring. Outer ring width variation of classes 5, 4
and 2 are listed in Table 5.1.2.
(4) Applies to the rings of single bearings made for paired of stack mounting.
(5) Applies ro radial ball bearings such as deep groove ball bearing, angular contact ball bearings.

Remarks: The high deviation of bearing cylindrical bore diameter specified in this table does not apply within a distance E
of 1.2 x r (max) from the ring face.
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Table 5.1.1 Tolerance Values of Inner Ring and of Outer Ring Width (3/4) Unit: z«m

_ Deviation of a single inner ring width (or a single outer ring width) (2) Inner (or outer) ring width variation
_ Bearing bOf? ABs (orACs) VBs (or Vcs)
diameter Nominal Single bearing Paired or stack mounted bearing (4)  Inner ring Inner rin
s Class 0 Class 5 Class 0 Class 5  (orouterring) (3) erine
(mm) ass ass Class 2 ass ass
Class 6 Class 4 Class 6 Class 4 Class 0 Class 6 Class 5 Class 4 Class 2
Over Incl. High Low High Low High Low High Low High Low Max Max Max Max Max
0.6(1) 2.5 0 - 40 0 - 40 0 - 40 - — 0 —250 12 12 5 2.5 1.5
2.5 10 0 -120 0 - 40 0 - 40 0 —250 0 —250 15 15 5 2.5 1.5
10 18 0O -120 0 - 80 0 - 80 0 —250 0 —250 20 20 5 2.5 1.5
18 30 0 -120 0 -120 0 -120 0 —250 0 —250 20 20 5 2.5 1.5
30 50 0 -120 0 -120 0 -120 0 —250 0 —250 20 20 5 3 1.5
50 80 0 - 150 0 -150 0 -150 0 -380 0 —250 25 25 6 4 1.5
80 120 0 - 200 0 —200 0 —200 0 -380 0 -380 25 25 7 4 2.5
120 150 0 - 250 0 —250 0 —250 0 -500 0 -380 30 30 8 5 2.5
150 180 0 -250 0 —250 0 —250 0 -500 0 -380 30 30 8 5 4
180 250 0 - 300 0 -300 0 -300 0 -500 0 -500 30 30 10 6 5
250 315 0 - 350 0 -350 - - 0 -500 0 -500 35 35 13 - -
315 400 0 - 400 0 -400 - - 0 —-630 0 —-630 40 40 15 - -
400 500 0 - 450 - - - - - - - - 50 45 - - -
500 630 0 - 500 - - - - - - - - 60 50 - -
630 800 0O -750 - - - - - - - - 70 - - - -
00 1000 0 -1000 - - - - - - - - 80 - - - -
1000 1250 0 -1250 - - - - - - - - 100 - - - -
1250 1600 0 -1600 - - - - - - - - 120 - - - -
1600 2000 0 -—2000 - - - - - - - - 140 - - - -

Notes: (1) This diameter is included in this group.
(2) Applies to bearings with cylindrical bore.
(8) Width deviation and variation of outer ring are the same with of inner ring. Outer ring width variation of classes 5, 4
and 2 are listed in Table 5.1.2.
(4) Applies to the rings of single bearings made for paired of stack mounting.
(5) Applies ro radial ball bearings such as deep groove ball bearing, angular contact ball bearings.

Remarks: The high deviation of bearing cylindrical bore diameter specified in this table does not apply within a distance E
of 1.2 x r (max) from the ring face.
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Table 5.1.1 Tolerance Values of Inner Ring and of Outer Ring Width (4/4) Unit: #m

Radial runout of assembled bearing inner ring  Inner ring reference face  Assembled bearing inner ring

~Bearing bore Kia runout with bore Sq face runout with raceway Sia (5)
diameter Nominal
(mdm) Class0 Class6 Class5 Class4 Class?2 Class5 Class4 Class2 Class5 Class4 Class?2
Over Incl. Max Max Max Max Max Max Max Max Max Max Max
0.6(1) 2.5 10 5 4 2.5 1.5 7 3 1.5 7 3 1.5
2.5 10 10 6 4 2.5 1.5 7 3 1.5 7 3 1.5
10 18 10 7 4 2.5 1.5 7 3 1.5 7 3 1.5
18 30 13 8 4 3 2.5 8 4 1.5 8 4 2.5
30 50 15 10 5 4 2.5 8 4 1.5 8 4 2.5
50 80 20 10 5 4 2.5 8 5 1.5 8 5 2.5
80 120 25 13 6 5 2.5 9 5 2.5 9 5 2.5
120 150 30 18 8 6 2.5 10 6 2.5 10 7 2.5
150 180 30 18 8 6 5 10 6 4 10 7 5
180 250 40 20 10 8 5 11 7 5 13 8 5
250 315 50 25 13 - - 13 - - 15 - -
315 400 60 30 15 - - 15 - - 20 - -
400 500 65 35 - - - - - - - - -
500 630 70 40 - - - - - - - -
630 800 80 - - - - - - - - - -
1000 9 - - - - - - - - - -
1000 1250 100 - - - - - - - - - -
1250 1600 120 - - - - - - - - - -
1600 2000 140 - - - - - - - - - -

Notes: (1) This diameter is included in this group.
(2) Applies to bearings with cylindrical bore.
(8) Width deviation and variation of outer ring are the same with of inner ring. Outer ring width variation of classes 5, 4
and 2 are listed in Table 5.1.2.
(4) Applies to the rings of single bearings made for paired of stack mounting.
(5) Applies ro radial ball bearings such as deep groove ball bearing, angular contact ball bearings.

Remarks: The high deviation of bearing cylindrical bore diameter specified in this table does not apply within a distance
of 1.2 x r (max) from the ring face.
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Table 5.1.2 Tolerance Values of Outer Ring

(1/4)

Unit: #m

Bearing outside diameter

Single plane mean outside diameter deviation

Deviation of a single outside diameter

Bearing outsifje Abmp Abs
diameter Nominal
D Class 4
(mm) Class 0 Class 6 Class 5 Class 4 Class 2 DR o s Class 2
0,1,2,3,4
Over Incl. High Low High Low High Low High Low High Low High Low High Low
2.5(1) 6 o - 8 0 -7 0 -5 0 -4 0 -25 0 -4 0 -25
6 18 0 - 8 0 -7 0 -5 0 - 4 0 - 25 0 — 4 0 - 25
18 30 0 - 9 0] - 8 0 - 6 0 -5 0 -4 0 -5 0] -4
30 50 0 - 11 0 -9 0 -7 0 -6 0 -4 0 - 6 0 - 4
50 80 0 - 13 0 —11 0 -9 0 -7 0 -4 0 -7 0 -4
80 120 0 - 15 0 —13 0 —10 0 - 8 0 -5 0 - 8 0 -5
120 150 0 — 18 0 —-15 0 —11 0 -9 0 -5 0 -9 0 -5
150 180 0 - 25 0 -18 0 -13 0 -10 0 -7 0 -10 0 -7
180 250 0 — 30 0 —20 0 —15 0 —11 0 - 8 0 11 0 - 8
250 315 0 - 35 0 —25 0 —-18 0 —-13 0 - 8 0 —-13 0 - 8
315 400 0 — 40 0 —28 0 —20 0 —-15 0 -10 0 —-15 0 -10
400 500 0 — 45 0] -33 0 —23 - - - - - - - -
500 630 0 - 50 0 —-38 0 —28 - - - - - - - -
630 800 0 - 75 0 —45 0 —-35 — — — —
800 1000 0 —100 0 —60 - — - -
1000 1250 0 -125 - - -~ -~ - - - - - - - -
1250 1600 0 -160 - - - —~ - - - - — - - -
1600 2000 0 —200 —~ —~ —~ —~ - - - - - - —~ —~
2000 2500 0 -250 - - - - - - - - - - - -
Notes: (1) This diameter is included in this group.
(2) Applies before mounting and after removal of internal or external snap ring.
(3) Applies to radial ball bearings such as deep groove ball bearings, angular contact ball bearings.
(4) Outer ring width variation of class 0 and 6 are listed in Table 5.1.1.
(5) Applies to radial ball bearings such as deep groove ball bearing, angular contact ball bearings.
Remarks: The high deviation of bearing cylindrical bore diameter specified in this table does not apply within a distance E

of 1.2 x r (max) from the ring face.
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Table 5.1.2 Tolerance Values of Outer Ring (2/4) Unit: #Zm E

Bearing outside diameter
Outside diameter variation in a single radial plane (2)

Bearing outside

: . Vpp
diameter Nominal Class 0 Class 6 Class 5 Class 4 S 2
D Open bearing Seal - shield Open bearing  Seal - shield Open bearing  Open bearing ass
(mm) Diameter series bearing Diameter series bearing Diameter series Diameter series Oven beari
7,8,9 0,1 234 234 7,89 0,1 234 01234 7,89 01234 7,89 01234 pen bearing
Over Incl. Max Max Max Max Max Max Max Max Max Max Max Max Max
2.5(1) 6 10 8 6 10 9 7 5 9 5 4 4 3 2.5
6 18 10 8 6 10 9 7 5 9 5 4 4 3 2.5
18 30 12 9 7 12 10 8 6 10 6 5 5 4 4
30 50 14 11 8 16 11 9 7 13 7 5 6 5 4
50 80 16 13 10 20 14 11 8 16 9 7 7 5 4
80 120 19 19 11 26 16 16 10 20 10 8 8 6 5
120 150 23 23 14 30 19 19 11 25 11 8 9 7 5
150 180 31 31 19 38 23 23 14 30 13 10 10 8 7
180 250 38 38 23 - 25 25 15 - 15 11 11 8 8
250 315 44 44 26 - 31 31 19 - 18 14 13 10 8
315 400 50 50 30 - 35 35 21 - 20 15 15 11 10
400 500 56 56 34 - 41 41 25 - 23 17 - - -
500 630 63 63 38 - 48 48 29 - 28 21 - -
630 800 94 94 55 — 56 56 34 - 35 26 - - -
800 1000 125 125 75 - 75 75 45 - - - - - -
1000 1250 - - - - - - - - - - - - -
1250 1600 - - - - - - - - - - - - -
1600 2000 - - - - - - - - - - - - -
2000 2500 - - - - - - - - - - - - -

Notes: (1) This diameter is included in this group.
(2) Applies before mounting and after removal of internal or external snap ring.
(3) Applies to radial ball bearings such as deep groove ball bearings, angular contact ball bearings.
(4) Outer ring width variation of class 0 and 6 are listed in Table 5.1.1.

5)

(

Applies to radial ball bearings such as deep groove ball bearing, angular contact ball bearings.

Remarks: The high deviation of bearing cylindrical bore diameter specified in this table does not apply within a distance E
of 1.2 x r (max) from the ring face.
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Table 5.1.2 Tolerance Values of Outer Ring (3/4) Unit: «m

Variation of bearing outside

Bearing outside Bearing outside diameter Al fieul on esislioe suface generarix inclination
diameter Nominal Mean outside diameter variation (2) bearing outer ring with outer ring reference face
D VDmp Kem Sp
(mm) Class 0 Class6 Class5 Class4 Class2 Class0 Class6 Class5 Class4 Class2 Class5 Class4 Class 2
Over Incl. Max Max Max Max Max Max Max Max Max Max Max Max Max
2.5(1) 6 6 5 3 2 1.5 15 8 5 3 1.5 8 4 1.5
6 18 6 5 3 2 1.5 15 8 5 3 1.5 8 4 1.5
18 30 7 6 3 2.5 2 15 9 6 4 2.5 8 4 1.5
30 50 8 7 4 3 2 20 10 7 5 2.5 8 4 1.5
50 80 10 8 5 3.5 2 25 13 8 5 4 8 4 1.5
80 120 11 10 5 4 2.5 35 18 10 6 5 9 5 2.5
120 150 14 11 6 5 2.5 40 20 11 7 5 10 5 2.5
150 180 19 14 7 5 3.5 45 23 13 8 5 10 5 2.5
180 250 23 15 8 6 4 50 25 15 10 7 11 7 4
250 315 26 19 9 7 4 60 30 18 11 7 13 8 5
315 400 30 21 10 8 5 70 35 20 13 8 13 10 7
400 500 34 25 12 - - 80 40 23 - - 15 - -
500 630 38 29 14 - - 100 50 25 - - 18 - -
630 00 55 34 18 - - 120 60 30 - - 20 - -
800 1000 75 45 - - 140 75 - - -
1000 1250 - - - - - 160 - - - - - - -
1250 1600 - - - - - 190 - - - - - - -
1600 2000 - - - - - 220 - - - - - - -
2000 2500 - - - - - 250 - - - - - - -

Notes: (1) This diameter is included in this group.
(2) Applies before mounting and after removal of internal or external snap ring.
(3) Applies to radial ball bearings such as deep groove ball bearings, angular contact ball bearings.
(4) Outer ring width variation of class 0 and 6 are listed in Table 5.1.1.
(5) Applies to radial ball bearings such as deep groove ball bearing, angular contact ball bearings.

Remarks: The high deviation of bearing cylindrical bore diameter specified in this table does not apply within a distance
of 1.2 x r (max) from the ring face.
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Table 5.1.2 Tolerance Values of Outer Ring (4/4) E

, . Assembled bearing outer ring face  Outer ring width variation
Bearing outside

diameter Nominal runout with raceway Sea (3) Ves (4)
D
(mm) Class5 Class4 Class2 Class5 Class4 Class?2
Over Incl. Max  Max Max Max Max Max
2.5(1) 6 8 5 1.5 5 2.5 1.5
6 18 8 5 1.5 5 2.5 1.5
18 30 8 5 2.5 5 25 1.5
30 50 8 5 2.5 5 2.5 1.5
50 80 10 5 4 6 3 1.5
80 120 11 6 5 8 4 25
120 150 13 7 5 8 5 2.5
150 180 14 8 5 8 5 2.5
180 250 15 10 7 10 7 4
250 315 18 10 7 11 7 5
315 400 20 13 8 13 8 7
400 500 23 - - 15 — -
500 630 25 - - 18 — -
630 8 30 - - 20 - -
800 1000 - - - - - -
1000 1250 - - - - - -
1250 1600 - — — - — -
1600 2000 - - - - - -
2000 2500 - — - - - -
Notes: (1) This diameter is included in this group.

)

(2) Applies before mounting and after removal of internal or external snap ring.

(3) Applies to radial ball bearings such as deep groove ball bearings, angular contact ball bearings.

(4) Outer ring width variation of class 0 and 6 are listed in Table 5.1.1.

(5) Applies to radial ball bearings such as deep groove ball bearing, angular contact ball bearings.

Remarks: The high deviation of bearing cylindrical bore diameter specified in this table does not apply within a distance
of 1.2 x r (max) from the ring face.
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Table 5.2.1 Tolerance Values of Inner Ring (172) Unit: u«m

Bearing bore diameter
Single plane mean bore diameter  Deviation of a single Bore diameter variation in a

Bearing bore
diameter Nominal

d deviation Admp bore diameter Ads single radial plane Vdp
(mm) 8:22: gX g:zzz g Class 4 Class 4 8::22 gX Class 6 Class5 Class 4

Over Incl. High Low High Low High Low High Low Max Max Max Max

10 18 0 -12 O -7 0 -5 0 -5 12 7 5 4
18 30 0 -12 0O -8 0 -6 0 - 6 12 8 6 5
30 50 0o -12 O -10 O -8 0 - 8 12 10 8 6
50 80 0 -15 0 -12 0O -9 0 -9 15 12 9 7
80 120 0 -20 0O -15 0 -10 0 -10 20 15 11 8
120 180 0O -25 O -18 0 -13 0 -13 25 18 14 10
180 250 0 -30 0o -22 0 -15 0 -15 30 22 17 11
250 315 0 =35 — — — - — — 35 _ — —
315 400 0 —-40 — - - — - — 40 — _ _
400 500 0 45 — — — — — — — — - _
500 630 0 -50 — — — — — — — — — _
630 800 0 -75 — — — — — — — — — _
Remarks: LT B
1. The high deviation of bearing bore diameter _C. __C B Co .
specified in this table does not apply within | | -
a distance of 1.2 x r (max) from the ring face. [ 1 ! ST FIIS
2. Some of these tolerances conform i : o I
with the NACHI Standard. 5 I - - -
- ol T —1 |0 - - o0
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Table 5.2.1 Tolerance Values of Inner Ring (22) Unit: um
: Bearing bore diameter ' Inner rin Assembled
Bearing bore 9 _ Radlil rupr?utr?:] arsf.’ﬁmbled referencg bearing inner
diameter Nominal hMean bore diameter earing Inherring face runout ring face
d variation Vdmp Kia with bore runout with
Class 0 Class 0 Sd raceway Sia
mm
(mm) Class gx Class 6 Class5 Class4 (oocpy Class6Class5Class 4 oo v bace 4 Class 4
Over Incl. Max Max Max Max Max Max Max Max Max Max Max
10 18 9 5 5 4 15 7 5 3 7 3 3
18 30 9 6 5 4 18 8 5 3 8 4 4
30 50 9 8 5 5 20 10 6 4 8 4 4
50 80 11 9 6 5 25 10 7 4 8 5 4
80 120 15 11 8 5 30 13 8 5 9 5 5
120 180 19 14 9 7 35 18 11 6 10 6 7
180 250 23 16 11 8 50 20 13 8 11 7 8
250 315 26 — — — 60 — — — — - —
315 400 30 - — — 70 — — - — — —
400 500 — - — — 70 — — - - - -
500 630 — — — — 85 — — — - - -
630 800 - - — — 100  — — — - - -
Remarks: S . B
1. The high deviation of bearing bore diameter _C. C - Co .
specified in this table does not apply within | | .
a distance of 1.2 x r (max) from the ring face. 1 ‘ m
2. Some of these tolerances conform . By ]
with the NACHI Standard. 5 ‘ - g
- (] T gelim] jelia]

' Main Menu | ) Back |

NACH;



Table 5.2.2 Tolerance Values of Outer Ring (172) Unit: #m
Bearing outside diameter
Single plane mean outside diameter Deviation of a single ~ Outside diameter variation in

Bearing outside
diameter Nominal

D deviation ADbmp outside diameter Lps a single radial plane Vbp
(mm) g:g:: gX 8:222 g Class 4 Class 4 8::22 gx Class6 Class5 Class 4

Over Incl.  High Low High Low High Low High Low Max Max Max Max

18 30 O -—-12 0 -8 0 - 6 0 - 6 12 8 6 5
30 50 O -—-14 O -9 0 -7 0 -7 14 9 7 5
50 80 O -—-16 O -11 0 -9 0 -9 16 11 8 7
80 120 O -—-18 O0 -13 0 -10 0 -10 18 13 10 8
120 150 0O —-20 O -15 0 —11 0 —11 20 15 11 8
150 180 0O —-25 0 -18 O -13 0 -13 25 18 14 10
180 250 0 — 30 0 —20 0 -15 0 -15 30 20 15 11
250 315 0 — 35 0 —25 0 -18 0 -18 35 25 19 14
315 400 0 — 40 0 —28 0 —20 0 —20 40 28 22 15
400 500 0 -—45 - — — — — — 45 — — —
500 630 0 — 50 - — — - — - 50 — — -
630 800 0 -75 - — — — — — - — — —
800 1000 0 -100 - — — — — — — — — —
Remarks: 1. The low deviation of bearing outside T Master outer ring T Master inner sub-unit
diameter specified in this table does 7
not apply within a distance of (
1.2 x r (max) from the ring face. §
2. Some of these tolerances conform 4 ]
with the NACHI Standard.
© ©
! Y ! : E
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Table 5.2.2 Tolerance Values of Outer Ring

(2/2)

Unit: #m =

Bearing outside
diameter Nominal

Bearing outside diameter

Mean outside diameter

bearing outer ring

; Variation of bearing Assembled
Radial runout of assembled outside surface bearing outer

generatrix inclination ring face

D variation Vpmp Kea with outer ring runout with
Class 0 Class 0 reference face SD  raceway Sea
mm
(mm) Class 6x Class6 Class5 Class 4 Class 6x C1ass 6Class 5Class 4 5 o5 (Cjass 4 Class 4
Over Incl. Max Max Max Max Max Max Max Max Max Max Max
18 30 9 6 5 4 18 9 6 4 8 4 5
30 50 11 7 5 5 20 10 7 5 8 4 5
50 80 12 8 6 5 25 13 8 5 8 4 5
80 120 14 10 7 5 35 18 10 6 9 5 6
120 150 15 11 8 6 40 20 11 7 10 5 7
150 180 19 14 9 7 45 23 13 8 10 5 8
180 250 23 15 10 8 50 25 15 10 11 7 10
250 315 26 19 13 9 60 30 18 11 13 8 10
315 400 30 21 14 10 70 35 20 13 13 10 13
400 500 34 — — — 80 — — — — — —
500 630 38 - — — 100 — — — — — —
630 800 — — — — 120 — — — — - —
800 1000 — — — — 120 — — — — - —
Remarks: 1. T_he low deviat_iqn qf begring outside T Master outer ring Ta_, Master inner sub-unit
diameter specified in this table does 7
not apply within a distance of (
1.2 x r (max) from the ring face. %
2. Some of these tolerances conform <

with the NACHI Standard.
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Table 5.2.3 Deviations of Single Ring Width,

Bearing Width and Duplex/Stack Mounted Bearing Width

(1/3)

Unit: um

Bearing bore

Deviation of a single inner ring width

Deviation of a single outer ring width

diameter ABs Acs
Nominal
d Class 0 Class 5 Class 0 Class 5
(mm) Class 6 Sliiets 0 Class 4 Class 6 Cliies X Class 4
Over Incl. High Low High Low High Low High Low High Low High Low
10 18 0 -120 0 -50 O —-200 0O —-120 0O -100 0 —-200
18 30 0 -120 0 -50 O —200 0O -—-120 0O -100 0 —-200
30 50 0o -120 0 -50 0 =240 0O -120 0O -100 0 -—-240
50 80 0O -—-150 0 -50 O =300 0O -—-150 0O -100 0 -300
80 120 0 —-200 0 -50 O —400 0O —200 0 -100 0 —-400
120 180 0O -250 0O -50 O -500 0O -250 0 -100 O -500
180 250 O -300 0 -50 0 -600 O -300 0 -100 O -600
250 315 0O -350 0 -50 - — O -350 0 -100 - —
315 400 O —-400 O -50 - — O —-400 O -100 - —
400 500 0 -450 -— — — — 0 -450 - — — —
500 630 0 -500 - — — — 0 -500 - — — —
630 800 0 -750 - — — — 0 -750 - — — —
Remarks: Effective width of an inner sub-unit T+ is the bearing width obtained

' Main Menu | ) Back |

when this sub-unit is mated with a master outer ring.
Effective width of an outer ring T2 is the bearing width obtained
when this ring is mated with a master inner sub-unit.
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Table 5.2.3 Deviations of Single Ring Width, (2/3) o
Bearing Width and Duplex/Stack Mounted Bearing Width Unit: zm

Bearing bore Deviation of a actual bearing width ~ Deviation of the actual effective width

diameter ATs of inner sub-unit A71s

Nominal

d Class 0 Class 5
(mm) Class 6 Class 6X Class 4 Class 0 Class 6X

Over Incl. High Low High Low High Low High Low High  Low

10 18 +200 0O +100 O +200 —-200 +100 0 + 50 0

18 30 +200 0O +100 O +200 —-200 +100 0 + 50 0

30 50 +200 0O +100 O +200 —-200 +100 0 + 50 o

50 80 +200 0O +100 O +200 —-200 +100 0 + 50 0

80 120 +200 —-200 +100 O +200 —-200 +100 —100 + 50 0
120 180 +350 -250 +150 O +350 -250 +150 -150 + 50 0
180 250 +350 -250 +150 0O +350 -250 +150 —-150 + 50 0
250 315 +350 -250 +200 O — — +150 —-150 +100 0
315 400 +400 —-400 +200 O - — +200 —200 +100 0

400 500 +400 -400 -
500 630 +500 -500 -
630 800 +600 —-600 — - — — — — -

Remarks: Effective width of an inner sub-unit T+1 is the bearing width obtained
when this sub-unit is mated with a master outer ring.
Effective width of an outer ring Tz is the bearing width obtained
when this ring is mated with a master inner sub-unit.
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Table 5.2.3 Deviations of Single Ring Width, (3/3) ()
Bearing Width and Duplex/Stack Mounted Bearing Width Unit: zm

Bearing bore Deviation of the actual effective ~ Deviation of duplex/stack mounted bearing width
diameter width of outer sub-unit A 72s AB1s AB2seACas
Nominal . .

d Class 0 Class 6X Duplex mounted bearing Four row bearing
(mm) class O class O

Over Incl. High Low High Low High Low High Low
10 18 +100 0 + 50 0 + 200 — 200 — —
18 30 +100 0 + 50 0 + 200 — 200 — —
30 50 +100 0 + 50 0 + 240 — 240 — —
50 80 +100 0 + 50 0 + 300 — 300 + 400 — 400
80 120 +100 —100 + 50 0 + 400 — 400 + 500 — 500

120 180 +200 —100 +100 0 + 500 — 500 + 600 — 600

180 250 +200 —100 +100 0 + 600 — 600 + 750 — 750

250 315 +200 —100 +100 0 + 700 — 700 + 900 — 900

315 400 +200 —200 +100 0 + 800 — 800 +1000 —1000

400 500 - — — - + 900 — 900 +1200 —-1200

500 630 - — - — +1000 —1000 +1200 —-1200

630 800 - — - — +1500 —1500 +1500 —-1500

Remarks: Effective width of an inner sub-unit T+ is the bearing width obtained
when this sub-unit is mated with a master outer ring.
Effective width of an outer ring Tz is the bearing width obtained
when this ring is mated with a master inner sub-unit.
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Table 5.3.1 Tolerance Values of Table 5.3.2 Tolerance Values of Housing

Shaft Washer Bore Diameter Unit: «m Washer Outside Diameter Unit: #m
Single plane mean  Bore diameter  Washer thickness Mean outside  Outside diameter
Bearing bore bore d.iar.neter _ variation, ina  (raceway to bacl_< fgce Bearing outside di_ametgr deviation, vgriation in a
R " deviation single radial plane or raceway) variation (1) B —— in a single plane S||ngle r?/dlal
Nominal Admp or Adamp Vdp or Vdz2p Si (or Se) Nominal ADdmp plane Vbpp
dord: Class 0 Class 0 D Class 0 Class 0
(mm) Class 6 Class 4 Class 6Class 4 Class 0Class 6 Class 5 Class 4 (mm) Class 6 Class 4 Class 6 Class 4
Class 5 Class 5 Class 5 Class 5
Over Incl. High Low High Low Max Max Max Max Max Max Over Incl. High Low High Low Max Max
— 18 o - 8 0 -7 6 5 10 5 3 2 10 18 0o - 11 0O -7 8 5
18 30 0O -10 0 -8 8 6 10 5 3 2 18 30 0O -13 0 -8 10 6
30 50 0 -12 0 -10 9 8 10 6 3 2 30 50 0O -16 0 -9 12 7
50 80 0O —-15 0 -12 11 9 10 7 4 3 50 80 O -19 0 -1 14 8
80 120 0 —-20 0 -15 15 11 15 8 4 3 80 120 0 -22 0 -13 17 10
120 180 0O -25 0 -18 19 14 15 9 5 4 120 180 0O -25 0 -15 19 11
180 250 0O -30 0 22 23 17 20 10 5 4 180 250 0 -30 0 -20 23 15
250 315 0O -3 0 -25 26 19 25 13 7 5 250 315 0 -3 0 -25 26 19
315 400 0O —-40 0 -30 30 23 30 15 7 5 315 400 0O —-40 O -28 30 21
400 500 0 —45 0 -3 34 26 30 18 9 6 400 500 0 —45 0 -33 34 25
500 630 0O -5 0 40 38 30 35 21 11 7 500 630 0 -50 0 -38 38 29
630 800 0O -75 0 -50 - - 40 25 13 8 630 800 0O -75 0 45 55 34
800 1000 0 -100 - — — - 45 30 15 — 800 1000 0 -100 - - 75 -
1000 1250 0 -125 - - - - 50 35 18 1000 1250 0 -125 - - -
1250 1600 0 160 - — — -

Note: (1) For double acting bearings, use size classification d, not de.
Raceway to back face thickness variation of housing washer Se applies to the bearing with seat.

Main Menu | ¥) Back NACHI



Table 5.3.3 Height Tolerances of Thrust Ball Bearings (with Flat Seat) and Center Washers (Class 0) Unit: #m

Bearing bore Deviation of single Deviation of single height, T2 Deviation of single height, T+ Deviation of center
diameter Nominal d height, T of double direction rhrust of double direction rhrust washer height (1)
(mm) Ars bearing (1) A 725 bearing (1) A74s ABs
Over Incl. High Low High Low High Low High Low

— 30 o] - 75 0 - 75 + 50 —-150 0 - 50
30 50 0 —-100 0 —-100 + 75 —200 0] - 75
50 80 o —-125 0 —-125 +100 —250 0] —100
80 120 o] —-150 0 —-150 +125 -300 0 -125

120 180 0 —-175 0 -175 +150 —-350 0] -150
180 250 0 —200 0 —200 +175 —-400 0] —-175
250 315 ] —225 0 —225 +200 —-450 0] —200
315 400 o —-300 0 —-300 +250 —600 0] —250

Note: (1) For double acting bearings,use size classification d, not d-.
(2) Height deviations A7s , A7T1s,T2s apply to the bearings with flat seat.

Table 5.4.2 Tolerance Values of

Table 5.4.1 Tolerance Values of Inner Rings Unit: #m Outer Rings Unit: &«m
Bearing bore Single plane mean Bore diameter References Bearing bore -
diameter Nominal bore diameter varation, - “Inner ring - diameter Nominal Outside diameter
JELs inasingle  oterence Deviation of deviation
d deviation radial plane ace runout single height, b Abmp
(mm) Admp Vdp  with bore Sd Ars (mm)

Over Incl. High Low Max Max High Low Over Incl. High Low
50 80 0 -15 11 25 +150 —150 120 180 0 — 25
80 120 0 —20 15 25 +200 —200 180 250 0 — 30
120 180 0 —25 19 30 +250 —250 250 315 0 — 35
180 250 0 -30 23 30 +300 -300 315 400 0 — 40
250 315 0 -35 26 35 +350 —-350 400 500 0 — 45
315 400 0 —-40 30 40 +400 —-400 500 630 0 — 50
400 500 0 -45 34 45 +450 —-450 630 800 0 - 75
800 1000 0 —100

Remarks: The high deviation of bearing bore diameter specified in this table does not apply within a distance of 1.2 x I (max) from the ring face.
The low deviation of bearing outside diameter specified in this table does not apply within a distance of 1.2 x I' (max) from the ring face.
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Table 5.5.1 Tolerance of Inner Ring (Cone) Bore Unit: 4m

Bearing bore diameter Nominal d Deviation of Single bore diameter Ads
mm (inch) Class 4 Class 3 Class 0 Class 00
Over Incl. High Low High Low High Low High Low
— 76.200 ( 3) + 13 0 +13 0 +13 0 +8 0
76.200 (3) 304.800 (12) + 25 0 +13 0 +13 0 +8 0
304.800 (12) 609.600 (24) + 51 0 +25 0 — — — —
609.600 (24) 914.400 (36) + 76 0 +38 0 - - - -
914.400 (36) 1219.200 (48) +102 0 +51 0 - - - -
1219.200 (48) - +127 0 +76 0 - - — -
Table 5.5.2 Tolerance of Outer Ring (Cup) Outside Diameter Unit: u4m
Bearing outside diameter Nominal D Deviation of Single outside diameterADS
mm (inch) Class 4 Class 3 Class 0 Class 00
Over Incl. High Low High Low High Low High Low
— 304.800 (12) + 25 0 +13 0] +13 0 +8 0
304.800 (12) 609.600 (24) + 51 0 +25 0 — - — —
609.600 (24) 914.400 (36) + 76 0 +38 0 - - - -
914.400 (36) 1219.200 (48) +102 0 +51 0 - - - -
1219.200 (48) — +127 0 +76 0 — — — —
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Table 5.5.3 Tolerance of Bearing Width and Duplex/Stack Mounted Bearing Width Unit: u«m

Bearing bore Bearing outside Deviation of the actual bearing width A 7s
diameter Nominal d diameter Nominal D Class 0
mm (inch) mm (inch) Class 4 Class 3 Class 00
Over Incl. Over Incl. High Low High Low High Low
— 101.600 (4) — — +203 0 +203 —203 +203 —203
101.600 (4) 304.800 (12) — — +356 —254 +203 —203 +203 —203
304.800 (12) 609.600 (24) — 508.000 (20) +381 —381 +203 —203 — —
304.800 (12) 609.600 (24) 508.000 (20) — +381 —381 +381 —381 — —
609.600 (24) — — — +381 —381 +381 —381 — —
Note: (1) Deviation of the actual bearing width B2, and C2 for row tapered roller bearing is £1524 £2m fof the tolerance classes of 4, 3 and 0.
Table 5.5.4 Radial Runout of Assembled Bearing Inner Ring and Outer Ring Unit: #m
Bearing outside diameter Nominal D mm (inch) Radial runout of assembled bearing inner ring Kia and
of assembled bearing outer ring Kea (Max)
Over Incl. Class 4 Class 3 Class 0 Class 00
- 304.800 (14) 51 8 4 2
304.800 (12) 609.600 (24) 51 18 — —
609.600 (24) 914.400 (36) 76 51 — —
- 76 76 - -

914.400 (36)
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5.6 Chamfer Dimension Limits
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Bearing bore or
outside cylindrical

surface I (min) or |< .

I (min)

B S —

I' (max) or It (max)
(Axial direction)

I' : Chamfer dimensions of inner ring and outer ring.

I'1 : Chamfer dimensions of inner ring and outer ring
(front face) or of inner ring of double direction
thrust bearing.

Remarks: The exact shape of the chamfer surface is not
specified, but its contour in an axial plane shall
not be allowed to project beyond the imaginary
circular arc, of radius I' min, tangential to the ring
face and the bore or outside cylindrical surface of
the ring (see figure).

"Main Menu | © Back

Table 5.6.1 Chamfer Dimension Limits of Radial (1/2)
Bearings Except Tapered Roller Bearings Unit: mm
Sm&}"e_ztl Largest permissible Reference
permissible g chamfer dimensions
chamfer \Bearing bore of inner and Shaft and
dimensions diameter Nominal . . hOUSIn_g
o q d outer rings fillet radius
b =l 2 I' (max) or Il (max) la
outer rnngs : :
C(minjor F1(min) _ Over W giccion girestion M
0.05 — — 0.1 0.2 0.05
0.08 — - 0.16 0.3 0.08
0.1 = = 0.2 0.4 0.1
0.15 — — 0.3 0.6 0.15
0.2 — — 0.5 0.8 0.2
— 40 0.6 1
0.3 40 - 0.8 1 0.3
— 40 1 2
0.6 40 - 1.3 2 0.6
1 — 50 1.5 3 1
50 - 1.9 3
= 120 2 3.5
1.1 120 _ 55 4 1
- 120 2.3 4
1.5 150 ~ 3 M 1.5

Remarks: For bearings with a width of 2mm or less the r max values

for the radial direction apply also in the axial direction. ,
[Continue—]

hd
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[—>Continue]
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Table 5.6.1 Chamfer Dimension Limits of Radial 2/2)
Bearings Except Tapered Roller Bearings Unit: mm
o Smallest Largest permissib|e Reference
g permissible chamfer dimensions
S5 i Shaft and
e chamter L eerNominal  OInerand  ousing
S E df'r."e”S'O”S v outer rings fillet radius
LYo of inner and I (max) or 1 (max) Ia
/-/ S25 outer rings — —
. nEO , . adia Xia
/b/’)/ 2 I <~ I (min) or I'1 (min)  Over e directlion direction .
>, €| &5
> £el E2 - 80 3 4.5
’%/ N 2 80 220 3.5 5 2
| 573 220 — 3.8 6
| Ye) = ©
c O
e — 280 4 6.5
1oy =% 2.1 280 — 4.5 7 2
Bearing bore or
outside cylindrical F (min) or - 100 3.8 6
surface ) ~ " 2.5 100 280 4.5 6 2
r1 (m|n) 280 _ 5 7
I' (max) or It (max) — 280 5 8
(Axial direction) 3 280 — 5.5 8 2.5
I' : Chamfer dimensions of inner ring and outer ring. 4 — - 6.5 9 3
I'' : Chamfer dimensions of inner ring and outer ring 5 - - 8 10 4
front face) or of inner ring of double direction
t(hrust beaZing ° 6 - - 10 13 5
) 7.5 — — 12.5 17 6
Remarks: The exact shape of the chamfer surface is not 9.5 - B 15 19 &
specified, but its contour in an axial plane shall 12 _ _ 18 24 10
not be allowed to project beyond the imaginary 15 — — 21 30 12
circular arc, of radius I' min, tangential to the ring 19 — — 25 38 15

face and the bore or outside cylindrical surface of

) , Remarks: For bearings with a width of 2mm or less the r max values E
the ring (see figure).

for the radial direction apply also in the axial direction.
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Table 5.6.2 Chamfer Dimension Limits of

=

Table 5.6.3 Chamfer Dimension Limits of

Tapered Roller Bearings Unit: mm Thrust Bearings Unit: mm
Smallest Bearing bore Largest permissible _Reference. o Largest permissible Reference
permissible diameter or chamfer dimensions  Shaft and Smallest permissible single chamfer Shaft and
chamfer outside of inner and housing chamfgr dimensions  dimensions of inner housing
dimensions diameter (1) outer rings fillet radius of inner and and outer rings fillet radius
of inner and dorD It (max) Fa outer rings I (max) or 1 (max) [
outrel’ r_lngs incl Radial Axial M I' (min) or 1 (min) Radial direction and M
(min) Over nel. direction _direction ax axial direction ax
— 40 0.7 1.4 0.05 0.1 0.05
0.3 = 0.9 1.6 03 0.08 0.16 0.08
. - 0 T . e 0.1 0.2 0.1
. 018 018
1 = 50 1. 25 1 0.3 0.8 0.3
— 120 2.3 3 0.6 1.5 0.6
1.5 120 250 2.8 3.5 1.5 1 2.2 1
250 - 3.5 4 1.1 2.7 1
— 120 2.8 4
2 120 250 35 4.5 2 35 3 30
=30 - 4 S 2.1 4.5 2
— 120 3.5 5
2.5 120 250 4 5.5 2 3 5.5 2.5
250 — 4.5 6 4 6.5 3
- : . :
3 250 400 5 7 2.5 s 19 ¢ 2
400 - 5.5 7.5 95 15 8
— 120 5 7
4 120 250 55 7.5 3 12 18 10
250 400 6 8 15 21 12
400 - 6.5 8.5 19 25 15
— 180 6.5 8
5 180 - 75 9 4
6 - 180 5-5 ]? 5 Note: (1) d and D are applied to E
inner ring and outer ring respectively.
S — ]
' Main Menu | ¥) Back NACHI




5.7 Tolerances for Tapered Bores

d: Bearing bore diameter, nominal g
d1: Basic diameter at the theoretical %
large end of a tapered bore D
in case of 1/12 taper  di1= d+%B E
in case of 1/30 taper  di1= d+31foB 3 !
Admp: Mean bore diameter deviation at [ i o« ‘ ’é‘ i * Vg
theoretical small end of a tapered bore - 5 % %
ZAd1mp : Mean bore diameter deviation at he he 5 i
theoretical large end of a tapered bore 1 h gl — . g
B: Bearing inner ring width, nominal : -
ot: Nominal taper angle (half of cone angle) B . B _
in case of 1/12 taper o = 2° 23' 9.4"
- 2.38594° Theoretical Tapered bore with
- 0.041643 rad tapered bore actual mean diameters

at their deviations

in case of 1/30 taper o = 0°57' 17.4"
= 0.95484°

Table 5.7.1 1/12 Tapered Bore (Class 0)
Table 5.7.2 1/30 Tapered Bore (Class 0)
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Table 5.7.1 1/12 Tapered Bore (Class 0) Unit: #«m Table 5.7.2 1/30 Tapered Bore (Class 0) Unit: «m

Nominal bearin Mean bore diameter Bore diameter Nominal bearin Mean bore diameter Bore diameter
b di ) g deviation at theoretical variation in a b di . 9 deviation at theoretical variation in a
ore dimension small end of a single radial ore dimension small end of a single radial
( d ) tapered bore plane (1)(2) ( d ) tapered bore plane (1)(2)
mm mm
Admp ﬁd1mp -ﬁdmp Vdp ﬁdmp Ad1mp —Admp Vdp
Over Incl. High Low High Low Max Over Incl. High Low  High Low Max
10 + 22 + 15 9 50 80 +15 0 +30 0 19
10 18 + 27 + 18 11 80 120 +20 0 +35 0 22
18 30 + 33 + 21 13 120 180 +25 0 +40 0 40
30 50 + 39 + 25 16 180 250 +30 0 +46 0 46
50 80 + 46 + 30 19 250 315 +35 0 +52 0 52
80 120 + 54 + 35 22 315 400 +40 0 +57 0 57
120 180 + 63 + 40 40 400 500 +45 0 +63 0 63
180 250 + 72 + 46 46 500 630 +50 0 +70 0 70

oloNoNe] [oNoNe) (oNeoNe) oNoNe) [oNoNe)
+
oloNoNe] [eoNoNe) (eoNoNe) (oNoNe) [oNoNe)

250 315 + 81 52 52 , ]
Note: (1) Applicable to all radial planes of tapered bore.

315 400 + 89 + 57 57 (2) Not applicable to bearings of diameter series 7 and 8.
400 500 + 97 + 63 63

500 630 +110 + 70 70

630 800 +125 + 80 _

800 1000 +140 + 90 _

1000 1250 +165 +105 _

1250 1600 +195 +125 _

Note: (1) Applicable to all radial planes of tapered bore.
(2) Not applicable to bearings of diameter series 7 and 8.
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6. Internal Clearance of Rolling Contact Bearings

Bearing internal clearance refers to the distances between the bearing rings and rolling elements as shown in Fig. 6.1 and Fig. 6.2.
The amount of alternating r