BS ISO 492:2014

Incorporating corrigendum October 2014

BSI Standards Publication

Rolling bearings — Radial
bearings — Geometrical
product specifications (GPS)
and tolerance values

L
bSlo .. making excelle Doewriembst

Document Sharing Hub

Full document details: BS 1ISO 492:2014


http://www.avadocuments.com/doc/bs-iso-492-2014
http://www.avadocuments.com/doc/bs-iso-492-2014

BS I1SO 492:2014 BRITISH STANDARD

National foreword

This British Standard is the UK implementation of ISO 492:2014. It
supersedes BS ISO 492:2002 which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee MCE/7, Rolling bearings.

A list of organizations represented on this committee can be obtained
on request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2014.
Published by BSI Standards Limited 2014

ISBN 978 0 580 88150 3
I1CS 21.100.20

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the Standards
Policy and Strategy Committee on 31 July 2014.

Amendments/corrigenda issued since publication

Date Text affected

31 October 2014 Implementation of ISO corrected text
15 September 2014: Title corrected

Documents

Document Sharing Hub

Full document details: BS 1ISO 492:2014


http://dx.doi.org/10.3403/02600277
http://www.avadocuments.com/doc/bs-iso-492-2014
http://www.avadocuments.com/doc/bs-iso-492-2014

Full document details: BS 1ISO 492:2014

INTERNATIONAL
STANDARD

Fifth edition
2014-07-15

Corrected version
2014-09-15

Rolling bearings — Radial bearings
— Geometrical product specifications
(GPS) and tolerance values

Roulements — Roulements radiaux — Spécification géométrique des
produits (GPS) et valeurs de tolérance

-_— Reference number
=/ N— 1SO 492:2014(E)

IS0 Documents

= — Document Sharing Hub


http://dx.doi.org/10.3403/00171103U
http://dx.doi.org/10.3403/00171103U
http://www.avadocuments.com/doc/bs-iso-492-2014
http://www.avadocuments.com/doc/bs-iso-492-2014

BS ISO 492:2014
ISO 492:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2014

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland Doc uments
.. Document Sharing Hub
11 © ISO 2014 - All rights reserved

Full document details: BS 1ISO 492:2014


http://www.avadocuments.com/doc/bs-iso-492-2014
http://www.avadocuments.com/doc/bs-iso-492-2014

BS ISO 492:2014

1SO 492:2014(E)
Contents Page
FFOT@WOTM ........oooccceeee st iv
IV OQUICEION. ...ttt \%
1 SCOPI ...k 1
2 Normative references
3 Terms and definitions
4 Symbols
5 Limit deviations and tolerance values
5.1 GIBIETAL ..
5.2 Radial bearings except tapered roller bearings
5.3 Radial tapered roller DEATIIES ... ...t
5.4 Radial bearings, outer ring flANGES ...
5.5 Basically tapered bores, tapers 1:12 and 1:30. ...
Annex A (informative) Symbols and terms as given in [SO 492:2002 in relation to descriptions
given in this International StaANAArd............. e 44
Annex B (informative) Example of drawing indications of characteristics with specification for
FAAIAL DEATTIIIZS ... 48
Annex C (informative) Illustration of [SO 1132-1/ and SO 14405-1 terms and definitions................. 50
Annex D (informative) Description with illustrations for specification modifiers of linear sizes...57
BIDIIOGIAPIIY ..o 66
Documents
] Document Sharin%Hub
© IS0 2014 - All rights reserved 1

Full document details: BS 1ISO 492:2014


http://dx.doi.org/10.3403/02600277
http://dx.doi.org/10.3403/00081268U
http://dx.doi.org/10.3403/BSENISO14405
http://www.avadocuments.com/doc/bs-iso-492-2014
http://www.avadocuments.com/doc/bs-iso-492-2014

BS ISO 492:2014
ISO 492:2014(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers
to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 4, Rolling bearings, Subcommittee SC 4,
Tolerances, tolerance definitions and symbols (including GPS).

This fifth edition cancels and replaces the fourth edition ([SO 492:2002), which has been technically
revised.

This corrected version of ISO 492:2014 incorporates the correction of the title.
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Introduction

This International Standard is a machine element geometry standard as defined in the geometrical
product specification (GPS) system as presented in master plan of [SO/TR 14638.[12]

The fundamental rules of ISO/GPS given in [SO 80158] apply to this International Standard and the
default decision rules given in [SO 14253-1f10] apply to the specifications made in accordance with this
International Standard, unless otherwise indicated.

The connection between functional requirements, measuring technique and measuring uncertainty is
alwaysintended to be considered. The traditionally used measuring technique is described in [SO 1132-2.
[5] For measurement uncertainty it is intended that [SO 14253-2(11] should be considered.
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INTERNATIONAL STANDARD 1SO 492:2014(E)

Rolling bearings — Radial bearings — Geometrical product
specifications (GPS) and tolerance values

1 Scope

This International Standard specifies dimensional and geometrical characteristics, limit deviations from
nominal sizes, and tolerance values to define the interface (except cqamfersl of radial rolling bearings.
Nominal boundary dimensions are defined in [SO 15, [SO 355[2] and [SO 8443°].

This International Standard does not apply to certain radial bearings of particular types (e.g. needle
roller bearings) or for particular fields of application (e.g. airframe bearings and instrument precision
bearings). Tolerances for such bearings are given in the relevant International Standards.

Chamfer dimension limits are given in [SO 582

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO 185, Rolling bearings — Radial bearings — Boundary dimensions, general plan
[SO 582, Rolling bearings — Chamfer dimensions — Maximum values

[SO 1101, Geometrical product specifications (GPS) — Geometrical tolerancing — Tolerances of form,
orientation, location and run-out

SO 5593, Rolling bearings — Vocabulary
SO 14405-1, Geometrical product specifications (GPS) — Dimensional tolerancing — Part 1: Linear sizes
SO/TS 17863, Geometrical product specification (GPS) — Geometrical tolerancing of moveable assemblies

3 Terms and definitions

For the purposes of this document, the terms and definitions given in [SO 1101} [SO 5593, [SO 14405-1,
and [SO/TS 17863 apply.

4 Symbols

To express that the ISO/GPS system, [8], is applied, the dimensional and geometrical
characteristics shall be included in the technical product documentation (for example, on the drawing).
The dimensional and geometrical specifications, associated to these characteristics are described in
Table 1 and Figures 1 to 17.

Descriptions for symbols are in accordance with GPS terminology; relationships with traditional terms
are described in Annex A.

A tolerance value associated to a characteristic is symbolised by t followed by the symbol for the
characteristic, for example typs.

[n this International Standard, the ISO default specification operator for size is in accordance with
SO 14405-1) i.e. the two-point size is valid. Some specification modifiers are describB in Annex D.
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The detailed definitions for terms in [SO 1101/ and [SO 14405-1 and traditional terms in [SO 1132-1[4] are
not fully equal. For differences, see Annex C.

Table 1 — Symbols for nominal sizes, characteristics, and specification modifiers

Symbol for
nominal Sym- e
di . bol for |GPS symbol and specifica- S g See
imension . e Description .
. charac- tion modifierbc Figure
(size and teristica
distance)a
Nominal inner ring width 1;2;12
Symmetrical rings: range of two-point sizes
ner rine wi 112
of inner ring width
Asymmetrical rings: range of minimum
VBs e |circumscribed sizes of inner ring width,
@ ALS @:‘ between two opposite lines, obtained from  |2; 7
any longitudinal section which includes the
inner ring bore axis
B Symmetrical rings: deviation of a two-point |
size of inner ring width from its nominal size L1z
Asymmetrical rings, upper limit: deviation
e |of aminimum circumscribed size of inner
ABs GN)ALS @:I ring width, between two opposite lines, in
any longitudinal section which includes the
inner ring bore axis, from its nominal size 2;7
Asymmetrical rings, lower limit: deviation
of a two-point size of inner ring width from
its nominal size
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Table 1 — (continued)

Symbol for
nominal
dimension
(size and
distance)2

Sym-
bol for
charac-

teristica

GPS symbol and specifica-
tion modifierbc

Descriptiond

See
Figure

Nominal outer ring width

1;7;12

VCs

Symmetrical rings: range of two-point sizes
of outer ring width

@AsEE ]

Asymmetrical rings: range of minimum
circumscribed sizes of outer ring width
between two opposite lines, obtained from
any longitudinal section which includes the
outer ring outside surface axis

2;12

ACs

Symmetrical rings: deviation of a two-point
size of outer ring width from its nominal size

1;7

@ALs (=[]

Asymmetrical rings, upper limit: deviation
of a minimum circumscribed size of outer
ring width, between two opposite lines,

in any longitudinal section which includes
the outer ring outside surface axis, from its
nominal size

Asymmetrical rings, lower limit: deviation
of a two-point size of outer ring width from
its nominal size

2;12

Nominal outer ring flange width

12

1 VC1s

Range of two-point sizes of outer ring flange
width

12

AC1s

Deviation of a two-point size of outer ring
flange width from its nominal size

12

Nominal bore diameter of a cylindrical bore
or at the theoretical small end of a tapered
bore

1to7;12
to 16

Vdmp

CP)SDACSGR)

Range of mid-range sizes (out of two-point
sizes) of bore diameter obtained from any
cross-section of a cylindrical bore

1;2;12

d Admp

PEDACS

Cylindrical bore: deviation of a mid-

range size (out of two-point sizes) of bore
diameter in any cross-section from its nomi-
nal size

1;2;12

CPED)scs f

Tapered bore: deviation of a mid-range size
(out of two-point sizes) of bore diameter at
the theoretical small end from its nominal
size

Vdsp

PERACS

Range of two-point sizes of bore diameter in
any cross-section of a cylindrical or tapered
bore

1;2;7;
12

Ads

Deviation of a two-point size of bore diam-
eter of a cylindrical bore from its nominal
size

1;2;12
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Table 1 — (continued)
| S
- . bol for |GPS symbol and specifica- . See Fig-
dimension . iyl Descriptiond
. charac- tion modifierbc ure
(size and . .
. teristia
distancea
Nominal diameter at the theoretical large 7
end of a tapered bore
d1 Deviation of a mid-range size (out of two-
f int si i ;
point sizes) of bore diameter at the theo
Ad1mp SCS retical large end of a tapered bore from its 7
nominal size
Nominal outside diameter 1to 16

Range of mid-range sizes (out of two-point

VDmp ACS sizes) of outside diameter obtained from any |1; 2; 7; 12

cross-section

Deviation of a mid-range size (out of two-

D ADmp ACS point sizes) of outside diameter in any cross- |1; 2; 7; 12
section from its nominal size
Range of two-point sizes of outside diameter | . .
VDsp ACS in any cross-section 52,712
Deviation of a two-point size of outside -
ADs diameter from its nominal size 52,712
D1 Nominal outside diameter of outer ring 12
flange
Deviation of a two-point size of outside
AD1s diameter of outer ring flange from its nomi- |12
nal size
Circular radial run-out of outer ring outside
; . 4;56;9;
g |surface of assembled bearing with respect
Kea / e , 10; 11;
to datum, i.e. axis, established from the
. . 14; 15; 16
inner ring bore surface
Circular radial run-out of inner ring bore
) ) 4;5,6;9;
. g |surface of assembled bearing with respect
Kia / e ) 10; 11;
to datum, i.e. axis, established from the 14-15 16

outer ring outside surface

Circular axial run-out of inner ring face with
Sd / g |respectto datum, i.e. axis, established from |3; 8; 13
the inner ring bore surface

Perpendicularity of outer ring outside sur-
SD J_ face axis with respect to datum established |3; 8
from the outer ring face

Perpendicularity of outer ring outside sur-
SD1 J_ face axis with respect to datum established |13
from the outer ring flange back face

Documents

Document Sharing Hub
4 © ISO 2014 - All rights reserved

Full document details: BS 1ISO 492:2014


http://www.avadocuments.com/doc/bs-iso-492-2014
http://www.avadocuments.com/doc/bs-iso-492-2014

BS ISO 492:2014

ISO 492:2014(E)
Table 1 — (continued)
| sy
. . bol for |GPS symbol and specification g See Fig-
dimension o Description
. charac- modifierbc ure
(size and teristica
distance)a
Circular axial run-out of outer ring face
Sea / & |of assembled bearing with respect to 5; 6; 10;
datum, i.e. axis, established from the 11
inner ring bore surface
Circular axial run-out of outer ring flange
& |back face of assembled bearing with .
Seal / respect to datum, i.e. axis, established 15; 16
from the inner ring bore surface
Circular axial run-out of inner ring face
Sia / g |of assembled bearing with respect to 5; 6; 10;
datum, i.e. axis, established from the 11; 15; 16
outer ring outside surface
Taper slope is the difference between
SLh nominal diameters at the theoretical 7
large end and small end of a tapered bore
(d1-d)
Deviation of taper slope of a tapered
ASL . . b . R 7
inner ring bore from its nominal size i
T Nominal assembled bearing width 17
g |Deviation of minimum circumscribed
ATs @ size of assembled bearing width from its |17
nominal size
T Nominal effective width of inner subunit 17
1 assembled with a master outer ring
Deviation of minimum circumscribed
g [size of effective width (inner subunit
ATls @ assembled with a master outer ring) 17
from its nominal size
T Nominal effective width of outer ring 17
2 assembled with a master inner subunit
g |Deviation of minimum circumscribed
size of effective width (outer ring assem-
AT2s @ bled with a master inner subunit) from 17
its nominal size
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Table 1 — (continued)
Symb(_)l for Sym-
nominal e .
- . bol for |GPS symbol and specifica- . See Fig-
dimension . iyl Descriptiond
. charac- tion modifierbc ure
(size and teristica
distance)2
Tr Nominal assembled flanged bearing width |17

g |Deviation of minimum circumscribed size
ATFs @ of assembled flanged bearing width from its (17
nominal size

Nominal effective width of flanged outer

Tr2 ring assembled with a master inner subunit 17
g |Deviation of minimum circumscribed size of
effective width (flanged outer ring assem-
ATEZs @ bled with a master inner subunit) from its 17
nominal size
a Frustum angle of tapered inner ring bore h 1‘08’12’

ak Distance from face to define the restricted 3.8:13

area for SD or SD1 T

a  Symbols as defined in [SO 15241|[15] except for the format used.
b Symbols as defined in [SO 1101 and [SO 14405-1|.

¢ Specification modifier shall not be indicated on a drawing, if the two-point size is applied for both specified limits.
d  Description based on [SO 1101, [SO 54597 and [SO 14405-1|.

e  Specification modifier @ is notappropriate in cases where no opposite material is existing, e.g. tapered roller bearing
outer ring with large back face chamfer and small front face. Solutions need to be developed within the framework of the GPS
system and considered in future revisions of this International Standard.

f  Specification modifier SCS can be omitted on the drawing.

Symbols for direction of gravity @, fixed parts FP and movable parts MP, according to [SO/TS 17863 see Figures 4,

h S is adistance.
i Description based on [[SO 1119[3]

kK For rsmin < 0,6: d = r's max axial + 0,5; for rg min > 0,6: @ = 1,2 X s max,axial; 's,max,axial S€€ [SO 582. For definitions of rg min
and rs max,axial See [SO 587.

The indications in Figures 1 to 17 illustrate the correlation of interface dimensions and corresponding
dimensional and geometrical tolerance symbols.

NOTE Figures 1 to 17 are drawn schematically and do not necessarily show all design details.

Two examples of a real drawing indication are given in Annex B.
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tVCs C tACs tVDmp ACS

fvasp(SR)ACS i

f——.

fvamp(SD) ACS !

bd t,4mp(SD) ACS
$D t,0mp(SD) ACS

Od tyys/
DD trps/

T
!
!
i
|
+

B 1585 tVBs

Figure 1 — Size specification for single components for bearing with cylindrical bore and
symmetrical rings

@V ALS(=[M]
C tresP) fve@GNALS

tVDsp ACS
tVDmp Acs
A
tVdsp ACS ‘\
Hdmp ACS N
o) :
IS SIS
S o , S

.H_
@ALs(=]K]
B 18 (P) _ tvas@ALs

NOTE tvBs and tycs are not relevant for tapered roller bearings.

Figure 2 — Size specification for single components for bearing with cylindrical bore and
asymmetrical rings
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—_L| #tsp | D

_ .

(¢d)

- — 4

1| 9tsp | E

(D)

Figure 3 — Geometrical tolerances for single components for bearing with cylindrical bore

o

A

DLE)

a0

N

(¢D)
(%d)

My=rr(1)-mr(2),6
D=rr(@)-wr(1) 6

Mt MK2H3)

@ = the rolling elements shall be in contact with both the inner and outer ring raceways

Figure 4 — Geometrical tolerances for assembled bearing with cylindrical bore — Cylindrical
roller bearing, spherical roller bearing, toroidal roller bearing and self-aligning ball bearing
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/ tKea K
@D\ / Tkea Kg%
[l K- 4 [ tsea (KDY

f——.

|
OB T O
4

o TEH=REE
= OB B

My =rr(1)-mP(2), G2

@)=rr(2)-mP(1), G2

3)=rr(1)-mP(2), 1

&y =rr(2)-mr(1), 61

@ =the rolling elements shall be in contact with both the inner and outer ring raceways

(D)
¢d)

Figure 5 — Geometrical tolerances for assembled bearing with cylindrical bore — Deep-groove
ball bearing, double-row deep-groove ball bearing, double-row angular contact ball bearing
and four-point-contact ball bearing
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0l @, T KOG

(DG [TilK] ®
e

/1t MK2H(3)

&

e

¢ D)
(pd)

- —b 4

1y =rP(1)-mP(2), 61
@) =rr(2)-mP(1), G2

= the rolling elements shall be in contact with both the inner and outer ring raceways and, in a
tapered roller bearing, the inner ring back face rib

Figure 6 — Geometrical tolerances for assembled bearing with cylindrical bore — Single-row
angular contact ball bearing and tapered roller bearing

- C Incs =tVCs tVDspAcs

1vompSDACSGR)
A [

b
N
le({
N|§
S

(9d)

=]
>>
7

o

>
-

¢d1 ZLAd‘lmp@

DD taps /

(®

D 1omfSDALS

—
S

O N
@ALS(=]K]

B Ipgs . tvss@ALs

@ = SL is a calculated nominal size from d and d, i.e. SL = (d1 - d) = 2B tan(a/2); ASL is a calculated
characteristic, i.e. ASL = Ad1mp - Admp

|
!
i
t

.

A

NOTE For indications on asymmetrical outer rings, see Figure 2.

Figure 7 — Size specification for single components for bearing with tapered bore
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A<—B
A B
- > |Z| — L |9tsp | D
1 |otsp | E

VIEI

A

7 |tsd | K :\ \<—|/|l‘3d|K|

(¢D)

—
S
~

Figure 8 — Geometrical tolerances for single components for bearing with tapered bore

b )

/] ke [M]={LIMK2){3)

(¢D)

—
S
~

My=rr(1)-mr(2),6
@=rr(2)-mp(1),c

@ = the rolling elements shall be in contact with both the inner and outer ring raceways

Figure 9 — Geometrical tolerances for assembled bearing with tapered bore — Cylindrical
roller bearing, spherical roller bearing, toroidal roller bearing and self-aligning ball bearing
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@ =the rolling elements shall be in contact with both the inner and outer ring raceways

Figure 10 — Geometrical tolerances for assembled bearing with tapered bore — Deep-groove
ball bearing, double-row deep-groove ball bearing, double-row angular contact ball bearing
and four-point-contact ball bearing
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Figure 11 — Geometrical tolerances for assembled bearing with tapered bore — Single-row
angular contact ball bearing and tapered roller bearing
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NOTE See Figure 2 for indications on asymmetrical inner ring.

Figure 12 — Size specification for single components for bearing with flanged outer ring
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Figure 13 — Geometrical tolerances for single components for bearing with flanged outer ring
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My=rr(1)-mP(2),6
@ =rr(2)-mr(1), 6

@ = the rolling elements shall be in contact with both the inner and outer ring raceways

Figure 14 — Geometrical tolerances for assembled bearing with flanged outer ring —
Cylindrical roller bearing, spherical roller bearing, toroidal roller bearing and self-aligning ball
bearing
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@ = the rolling elements shall be in contact with both the inner and outer ring raceways

Figure 15 — Geometrical tolerances for assembled bearing with flanged outer ring — Deep-
groove ball bearing, double-row deep-groove ball bearing, double-row angular contact ball
bearing and four-point-contact ball bearing
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My = rr(1) -MrP(2), 61
@)= rr(2)-mr(1), G2

@ = the rolling elements shall be in contact with both the inner and outer ring raceways and, in a
tapered roller bearing, the inner ring back face rib

Figure 16 — Geometrical tolerances for assembled bearing with flanged outer ring — Single-
row angular contact ball bearing and tapered roller bearing
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