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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 +SO—alse—take—part—in—the—werk—SO—collaberates—elosely—with—theInternational—Hleetrptechnical

Commission| (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Interngtional Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication @s an International Standard requires approval by at least 75 % of the member hodies casting|a vote.

Attention is dirawn to the possibility that some of the elements of this part of ISO 1132-may be the subjec} of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 1132-2 was prepared by Technical Committee IS@/TC 4, Rolling bearings.
This first edifion of ISO 1132-2 cancels and replaces ISO/TR 9274:1991, in the form of a technical revisiofn thereof.
ISO 1132 cgnsists of the following parts, under the general title Rolling bearings — Tolerances:
— Part 1: Terms and definitions

— Part 2: Measuring and gauging principles and methods

Annex A forms a normative part of this part of ISO1132.

iv © SO 2001 — All rights reserved
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INTERNATIONAL STANDARD

ISO 1132-2:2001(E)

Rollin

g bearings — Tolerances —

Part 2:
Measuring and gauging principles and methods

1 Sco

This part
clearance
principles

The meas
provide fg

and that fechnical development may result in even more convenient)methods. Therefore, this part

does not i
cases of ¢

De
of 1SO 1132 establishes guidelines for measurement of dimensions, running accuracy
which may be used in order to clarify and comply with the definitions of1S© 1132-1 and ISO

uring and gauging methods described in this part of ISO 1132 may(differ amongst themselve
r a unique interpretation. It is recognized that there are other adéquate measuring and gaud

mply any obligation to apply any particular method. However,the methods specified may be
ispute.

2 Nor

The following normative documents contain provisiofs which, through reference in this text, constitute
this part df 1ISO 1132. For dated references, subsequent amendments to, or revisions of, any of these
do not apply. However, parties to agreements.based on this part of ISO 1132 are encouraged to in

possibilit

referencesg, the latest edition of the normative document referred to applies. Members of ISO and |

registers

ISO 1:197
ISO 76:19
ISO 104:-

ISO 286-2
holes and

ative references

of applying the most recent editions of the normative documents indicated below.
f currently valid International. Standards.
5, Standard referencetemperature for industrial length measurements.
87, Rolling bearings-— Static load ratings.

1), Rolling bearings — Thrust bearings — Boundary dimensions, general plan.

shafts:

and internal

of rolling bearings. The purpose is to outline the fundamentals of vatious measuring and gauging

b593.

s and do not
ing methods
of ISO 1132
eferred to in

pbrovisions of
publications
estigate the
For undated
EC maintain

:1988,4S0O system of limits and fits — Part 2: Tables of standard tolerance grades and limit deviations for

ISO 1132

; i i — —Part-t—Termsanddefimitions:

ISO 3030:1996, Rolling bearings — Radial needle roller and cage assemblies — Dimensions and tolerances.

ISO 3031:2000, Rolling bearings — Thrust needle roller and cage assemblies, thrust washers — Boundary
dimensions and tolerances.

ISO 3245:1997, Rolling bearings — Needle roller bearings, drawn cup without inner rings — Boundary dimensions
and tolerances.

1) Tobe

©1S0 2001
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ISO 4291:1985, Methods for the assessment of departure from roundness — Measurement of variations in radius.
ISO 5593:1997, Rolling bearings — Vocabulary.

ISO 15241:2001, Rolling bearings — Symbols for quantities.

3 Terms and definitions

For the purpose of this part of ISO 1132, the terms and definitions given in ISO 1132-1 and I1SO 5593 apply. The
following additional terms and definitions are used throughout this part of ISO 1132. An index of methods with their
respective symbols, as specified in ISO 1132-1, is included in annex A.

3.1
measurement
set of operafions having the object of determining the dimension(s) or variation of a feature

3.2

gauge
device of defined geometric form and size used to assess the conformance of\a/feature of a work piece to a
dimensional|specification.

NOTE The device could give only “GO” and/or “NOT GO” information (e.g. plug gauge).

3.3

gauging
inspection of size and/or form by means of a gauge

3.4
measuring and gauging principle
fundamentall geometric basis for the measurement or:gauging of the considered geometric characteristic

3.5
measuring and gauging method
practical apglication of a principle by the use of different types of measuring and gauging equipment and gperations

3.6
measuring and gauging equipment
technical deyice used to performiaySpecific method of measuring (e.g. calibrated indicator)

3.7
measuring force
force applied by the stylus of an indicator or a recorder to the feature being measured

3.8
measuring load
external forceapptiedtothespecimen bemng measured i order toaccomptistr themeasurenent

4 Symbols
For the purposes of this part of ISO 1132, the symbols given in ISO 15241 and the following apply.
The symbols (except those for tolerances) shown in the figures and the values given in the tables denote nominal

dimensions unless specified otherwise. Additionally, the drawing symbols given in Table 1 are applied throughout
this part of ISO 1132.

2 © I1SO 2001 — Al rights reserved
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Table 1 — Drawing symbols

Symbol Interpretation

Surface plate (measuring plane)

Fixed support
/\ (Front view) PP

® (Top view)

—‘> FIXed gauge Support

(Top view)

%,) (Front view) Indicator or recorder

Measuring stand with-indicator or recorder

e Symbols for mgasuring stands can be drawn in different ways
in accordance/with the measuring equipment usef.

Centred arbor
—~ L~
_/ N_
< ________ > Intermittent linear traverse
— T T T~ Turning against fixed support(s)

Rotation about centre

Loading alternately in opposite directions

;% Loading, direction of loading

© ISO 2001 - All rights reserved 3
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Table 1 — Drawing symbols (continued)

Symbol Interpretation

—|l

—:0

Movable support for indicator moving perpendicu

(Front view) measured surface

(Top view)

lar to the

Movable support for indicator moving parallel to_(|
measured surface

hlong) the

5 Gener
5.1 Meas

Measureme
measuring €
bearing mar
recommend
the measuri
methods arg
or form and

Bearing ma
as for asse

appear to ex
this part of |

5.2 Mastée
Dimensions
calibration is
defined in IS
5.3 Arbo
In all cases

determined
inaccuracy.

al conditions
Lring equipment

hts of the various dimensions, runouts and clearances can/be-performed on different
guipment and with differing degrees of accuracy. The pringiples described are commonly
ufacturers and users and generally they provide an accufracy sufficient for practical purp
pd that the total measuring inaccuracy should not exceed.10 % of the actual tolerance zone.
g and gauging methods may not always fully check the.indicated requirements. Whether o
sufficient and acceptable depends on the magnitude'of the actual deviations from the ideal

he inspection circumstances.

ufacturers frequently use specially designed\measuring equipment for individual componen
blies, to increase speed and accuracy of measurement. Should the dimensional or geometn

50 1132, the matter should be referred-to the bearing manufacturer.

brs and indicators

are determined by comparing the actual component with appropriate gauge blocks or mast
traceable through national standards organizations to the length of the international prg

O 1. For such comparison, a calibrated indicator of appropriate sensitivity is used.

S

when the arbor method of measuring runout is used, the rotational accuracy of the arbog

so that:subsequent bearing measurements may be suitably corrected for any apprecis
A\ précision arbor having a taper of approximately 0,000 2:1 on diameter shall be used.

types of
used by
Dses. It is
However,
not such
Himension

s, as well
cal errors

ceed those in the relevant specifications, When using equipment as indicated in any of the methods in

ers whose
totype as

r shall be
ble arbor

In cases wh

en an arbor IS used 10 measure the bore diameter or a roller compliement, a precision arpo

taper of approximately 0,000 5:1 on diameter shall be used.

5.4 Temperature

having a

Before any measurements are made, the part to be measured, the measuring equipment and master shall be
brought to the temperature of the room in which the measurements are to be made. The recommended room
temperature is 20 °C, see ISO 1. Care shall be taken to avoid heat transfer to the component or assembled bearing

during meas

urement.
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5.5 Measuring force and radius of measuring stylus

ISO 1132-2:2001(E)

To avoid undue deflection of thin rings, the measuring force shall be minimized. If significant distortion is present, a
load deflection factor shall be introduced to correct the measured value to the free unloaded value. The maximum

measuring force and minimum radius of the measuring stylus are given in Table 2.

Table 2 — Maximum measuring forces and minimum radii of measuring stylus

Nominal size range Measuring force & Stylus radius P
Bearing feature mm N mm
> < max. min.
Bore diameter - 10 2 08
d 10 30 2 2,5
30 — 2 2,5
Outside diameter — 30 2 2,5
D 30 — 2 2,5

& The maximum measuring force is intended to give repeatable measurements without distortion of the
specimen. Where distortion occurs, a lower measuring force may be useg:

b Smaller radii may be used with an appropriate reduction in the measuring force applied.

5.6 Cogqxial measuring load

To maintgin bearing assemblies in their proper relative positions, the coaxial measuring load given in Tables 3 and
4 should e applied for the methods where specified(
Table 3 — Coaxial measuring loads for radial ball
bearings and angular contact ball bearings with
contact angles < 30°
Outside diameter Coaxial '°’?‘d on the
bearing
mm N
> < min.
— 30 5
30 50 10
50 80 20
860 126 35
120 180 70
180 — 140

© ISO 2001 - All rights reserved
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Table 4 — Coaxial measuring loads for tapered roller
bearings, angular contact ball bearings with
contact angles > 30° and thrust bearings

Outside diameter Coaxial Iogd on the
bearing
mm N
> < min.
— 30 40
36 56 86
50 80 120
80 120 150
120 — 150

5.7 Measpurement zone

The limits fof deviations of a bore or an outside diameter are applicable to measurements in radial plangs situated
at a distanceg greater than “a” from the side face or flange face of the ring. Thie values of “a” are given in Table 5.

Only the makimum material size applies outside the measurement zone.

Table 5 — Measurement,zone limits

Dimensions in millimetres

I's min
a
> S
— 0,6 Ismax + 0,5
0,6 — 1,2 X rg max

5.8 Prepgration before measuring

Any grease |or corrosion inhibitor adhering to the bearing shall be removed if it is likely to affect the measured
results. Befdre measuringsthe bearing should be lubricated with a low viscosity oil.

The accurady of measurements may be adversely affected for pre-lubricated bearings and some designs| of sealed
and shielded bearifgs. To eliminate any discrepancy, the measurements shall be made with open bearings, i.e.
after removing the'seals/shields and/or lubricant.

NOTE Immedlately arter completlon of the measurements, the bearlng should be protected with a corrosion inhibitor.
5.9 Reference face for measurements
The reference face is designated by the bearing manufacturer and is usually the datum for measurements.

NOTE The reference face for the measurement of a ring is generally taken as the unmarked face. In the case of
symmetrical rings when it is not possible to identify the reference face, the tolerances are deemed to apply relative to either
face.

The reference face of a shaft washer and housing washer of a thrust bearing is that face intended to support axial
load and is generally opposite the raceway.

6 © I1SO 2001 — Al rights reserved
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In the case of single-row angular contact ball bearing rings and tapered roller bearing rings, the reference face is
the “back face” which is intended to support axial load.

For bearings with flanged outer rings, the reference face is the flange face intended to support axial load.

6 Measuring and gauging principles and methods

6.1 General

Principles,
described

as they apply to various bearing types in clauses 7 to 16 of this part of ISO 1132. Wherem

viethods are
bre than one
red features

as specified

method ig shown, a primary method is identified. Many terms in ISO 1132-1 are derivatives of measy
and they are so identified in the comments.
Measurements of geometrical accuracy (e.g. deviation from circular, cylindrical and spherical form) are|
in 1SO 4291.
6.2 Foimat of clauses
The format of clauses 7 to 16 is arranged in three parts.
a) The tjtle identifying the principle and method including the clause pumbering.
b) The Ieft hand column entitled “Method” shows:
— 4 figure illustrating the method,;
— @ssential characteristics of the method,;
— the readings to be taken;
— nequired repetitions.
¢) The night hand column entitled “Comments” is used for supplementary information, e.g.:
— @ particular application;
— @ny restrictions in @pplication;
— g@ny particular sources of error;
— 4@ny particular requirements as to equipment;
— @gxXamples of equipment;
— treatment of readings obtained.
6.3 Caution

Consideration has not been given to the influence of the accuracy and design of the measuring equipment or to the
skill of the operator. These factors sometimes have a significant influence on the resulting measurement or gauged
assessment.

The measuring and gauging principles and methods are not illustrated in detail and are not intended for application
on end-product drawings.

©1S0 2001
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The order of presentation of measuring and gauging principles and methods shall not be regarded as a
classification of priority within the prescribed type of measurements.

7 Principles of measuring bore diameter

7.1 Measurement of single bore diameter

Method

Comments

& Measuripg zone

Zero the gauge indicator to theZappropriate size using
gauge blocks or a master ring:

In several |angular difections and in a single radial
plane, measure and\record the largest and the smallest

This method is applicable to all types of rolling bearing
rings, shaft washers and central washers,

The single bore diameter, dgp or ds, isymeasurgd directly
from the indicator.

This method is also applicable in meaguring a
separable cylindrical or needle roller bearing ¢uter ring
bore diameter, providing-/the gauge point ¢lear the
raceway lead-in chamfers.

The bearing ring.or washer shall be placed with the axis
in a vertical.position in order to avoid the infljences of
gravity.

The Jfollowing are arithmetically based [on the
measurements of dsp max and dsp min:
dmp Mean bore diameter in a single plane;
Agmp deviation of mean bore diameter infa single
plane;
Vgsp Variation of bore diameter in @ single
plane;
Vamp Variation of mean bore diameter.
The following are arithmetically based |on the

measurements of ds, dg max and ds min:

. } o dn mean bore diameter;
single bore| diameters, dspmax and dsp min, Within the
measuring zane as specified in 5.7. Agm  deviation of mean bore diameter;
Repeat angular measurements and recordings in Ags deviation of a single bore diameter;
several radial planes to determine the largest and the
smallest single bore diameter of an individual ring, Vys Variation of bore diameter.
ds max and ds min-
8 © 1SO 2001 — All rights reserved
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7.2 Functional gauging of smallest single bore diameter of thrust needle roller and cage

assembl

y and thrust washer

Method

Comments

This method is applicable to thrust needle roller and

cage assemblies and thrust washers specified in
ISO 3031.
GO | ( ) Plug | "EOOT This method may also be used to gauge the smallest
_t_gﬂj_ bere-diameterof-housing-washers, Dr—mmmspecified in
ISO 104.
The assembly or washer shall fall freely from the GO
plug gauge under its own weight:
The borg diameter of a free thrust needle roller and
cage assembly or free thrust washer is gauged with GO | The NOT GO plug gauge should not enter|the bore of
and NOT| GO plug gauges. the assembly or washer, Where the NOJI GO plug
gauge can be forced_ throtugh the bore, the §gssembly or
The GO plug gauge size is the thrust needle roller and | washer shall not fall*from the gauge ungler its own
cage agsembly or thrust washer minimum bore | weight.
diameter| d.g min O ds min: respectively, as specified in
ISO 3031. Plug gauges’are used to verify the limits of size and do
not directhxmeasure the bore diameter.
The NOT GO plug gauge size is the thrust needle roller
and cagg assembly or thrust washer maximum bore NOTE/) The thrust needle roller and cage agsembly and
diameter|specified in 1ISO 3031 corresponding thrust washer require different plug gauges
' due to their respective tolerances.
© ISO 2001 - All rights reserved 9
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7.3 Measurement of single bore diameter of rolling element complement

Method Comments
///"’—‘\\\ This method is applicable to all radial cylindrical roller,
e j needle roller and drawn cup needle roller bearings
( ) without inner ring.
The single bore diameter of rolling element
&&= complement, F,s, is equal to the measurement taken
@_ pemwm plas-the-mastergauge-chameter

[ The following are arithmetically based onyE,d max and
Fws min:
Fwm mean bore diameter|of rolling | element
complement;
Fasten the master gauge to a surface plate. Arywm deviation of meéan bore diameter pf rolling
. . . . lement complement.
Bearings w|th machined rings are measured in the free element comR@nent
state. Minimumyradial cross-section of ring
. . augeSfor drawn cup needle rollef
For drawn |cup needle roller bearings, first press the gaug bearingg
bearing intpb a hardened steel ring gauge of bore
diameter §)eC|f|ed in ISO 324'_5. The minimum .radlal NSinal ring gauge | Ring gauge radial
cross-sectign of the ring gauge is shown in the adjacent bore diameter cross-section
table.
mm mm
Position thg bearing on the master gauge and apply the > < min. &
indicator in the radial direction to the approximate
middle of the width on the ring outside surface. 6 10 10
10 18 12
Measure the amount of movement of the outerring in 18 30 15
the radial direction by applying sufficient load on the 30 50 18
outer ring iIn the same radial direction«as that of the
indicator anld in the opposite radial diréction. The radial 50 80 20
load to be gpplied is shown in the adjacent table. 80 120 25
. . _ 120 150 30
Record inglicator readings_ .‘at’the extreme radial
positions of the outer ring,~Rotate the bearing and a Larger ring gauge radial cross-sectiofis
repeat the [measurement in’ several different angular may be used to assure accurate measurement
positions t¢ determiné>the largest and the smallest
readings, Fl,s max aR8.Fys min-
Radial measuring loads
E. Measuring load
mm N
> < min.
— 30 50
30 50 60
50 80 70
80 — 80
10 © I1SO 2001 — Al rights reserved
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7.4 Measurement of smallest single bore diameter of rolling element complement

diameter
Cross-se

specified~in 1SO 3245. The minimum radial
ction ofithe’ring gauge is shown in the adjacent

Method Comments
? This method is applicable to all radial cylindrical roller,
/ needle roller and drawn cup needle roller bearings
Y without inner ring and with F,, < 150 mm.
/ This method is used to measure the smallest single
-+ ———— 1 bore diameter of rolling element complement, Fys min-
The Qinglp bhore diameter of mIIinJ element
complement, F,s, is not directly measured:
This method may be used as a gauging technique. The
arbor is marked on the diameterjat”the Iimits of the
tolerance range of the bearing“bore diameter. The
X tolerance limits of the bore digameter of a rolling element
f complement are met if the’diameter of the arbor at the
/ contact location of the foller complement gxceeds the
minimum diameter cafibbration marking anfl does not
exceed the maximum diameter calibration mjarking.
I ! e B — Minimumadial cross-section of ring pauges
for.drawn cup needle roller bearings
Nominal ring gauge | Ring gauge raglial
bore diameter cross-sectiop
a  Tapeled arbor mm mm
b Calibfated minimum diameter > < min. 2
¢ Calibjated maximum diameter 6 10 10
10 18 12
The borg diameter of the rolling element complement is
. . . 18 30 15
measurefl with a full circular, calibrated tapéred arbor
spanning the range of the bore size and having a taper 30 50 18
of approjimately 0,000 5:1. 50 80 20
Bearings| with machined rings are measured in the free 80 120 25
state. 120 150 30
_ _ a . . -
For drawn cup needle <oller bearings, first press the ) Ladr%er ring gauge ”’;d'a' cross Sec“tons may
bearing [into a hardéred steel ring gauge of bore © Used o assure accurate measurement

Axial seating loads for measurifg

table. with tapered arbor
Seat the tapered-arborin-the-bearing-bore-with-a—shght Fr Axtattoad?
oscillating motion so as to remove the radial clearance
X . ; . mm N
and align the rollers while not expanding the bearing.
An axial load for seating the arbor is shown in the > <
adjacent table. Withdraw the arbor and measure its
. . 8 15 10
diameter at the location where the roller complement
rested against the largest arbor diameter. 15 30 15
. . . . 30 80 30
NOTE A thin coating of preserving agent applied to the
bearing before measurement will indicate the precise stopping 80 150 50
point of the rolling elements on the arbor. 8 Heavier loads may be used provided the
measurement is not influenced.

© ISO 2001 - All rights reserved
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7.5 Functional gauging of smallest single bore diameter of rolling element complement

Method

Comments

This method is applicable to all radial cylindrical roller,

needle roller and drawn cup needle roller
without inner ring and with F,, < 150 mm.

bearings

The bearing, while under its own weight (and in the

case of drawn cup bearings, while mounted

in a ring

Plug NOT

GO @ gauge GO

Plug NOT

T | ©° @ gauge GO

The bore d
F.» is gaug

Bearings w
state.

For drawn
bearing int
diameter s
Cross-sectig
table.

The bore di
then gauge

The GO ply

ameter of the rolling element complement,
ed with GO and NOT GO plug gauges.

th machined rings are measured in the free

cup needle roller bearings, first press-the
O a hardened steel ring gauge~ of bore
pecified in 1SO 3245. The minimum radial
n of the ring gauge is shown.inthe adjacent

ameter of the rolling_element complement is
] with GO and NOT.GO plug gauges.

g gauge sizesis\the minimum bore diameter

of the rolling element camplement.

gaugeand-under-thecombined-weightofthe) ring and

bearing), shall fall freely over the GO plug. g

shall not fall freely over the NOT GO plug. gaug

Plug gauges are used to verify limits, of size a
directly measure the single bore “diameter

element complement, F,s. This method of
determines if the range of Fys min IS within the
limits.

Minimum radial cross-section of rin
gauges for drawn cup needle rolle

uge and
e.

nd do not
of rolling
gauging
tolerance

bearings
Nominal ring gauge [ Ring gauge radia
bore diameter cross-section
mm mm
> < min. &
6 10 10
10 18 12
18 30 15
30 50 18
50 80 20
80 120 25
120 150 30
a Larger ring gauge radial cross-sections
may be used to assure accuracy.

The NOT |[GO plug gauge size is larger than the

maximum |bore_* diameter of the rolling element

complement by0,002 mm.

12 © I1SO 2001 — Al rights reserved
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7.6 Functional gauging of smallest single bore diameter of rolling element complement

(radial needle roller and cage assemblies)

Method

Comments

This method is applicable to radial needle roller and
cage assemblies.

b Housing ring gauge

Place th¢ radial needle roller and cage assembly in a
ring gauge having an outer raceway dimension as
specified| in 1SO 3030. The ring gauge size is equal to
the lower deviation of tolerance class G6 (see
ISO 286+2) applied to the nominal outside diameter of
the rolling element complement, E,,.

Insert a jplug gauge having a dimension equal tg the
nominal | bore diameter of the rolling -element
complement, F,,, as specified in 1ISO 3030.

The radigl needle roller and cage assembly shall rotate
freely when the ring and plug gauges are rotated
relative tp each other.

3 The bore and outside diameters of the rolling element
> a—| / complement, F,,s and E,, are not directly measured.
:[ |
| I— |
a2 Plug gauge

© ISO 2001 - All rights reserved
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8 Principles of measuring outside diameter

8.1 Measurement of single outside diameter

Method

Comments

This method is applicable to all types of rolling bearing

rings, shaft washers and housing washers.

The single outside diameter, Dgp or Ds, is measured

a

Zero the g4
gauge block

In several
plane, mea
single outsi
measuring

Repeat an
planes to d
outside dial

Measurifg zone

luge indicator to the appropriate ‘size using
S or a master.

angular directions andyin a single radial
sure and record the dargest and the smallest
He diameters, Dgfmax and Dgp min, Within the
yone as specifiedin 5.7.

] record{ measurements in several radial
btermine-the largest and the smallest single
heter of an individual ring, Dg max and Dg min-

directly Trom the indicator.

The bearing ring or washer shall be placed with the axis
in a vertical position to avoid the influences of g

The following are arithmetically based
measurement of Dgp max and Dgp min'

D

mp Mmean outside diameter in a single pl

ADmp
single’plane;

Vpmp , vatiation of mean outside diameter.

The .fdllowing are arithmetically based
measurement of Dg, Dg max and Dg min:

Dm mean outside diameter;

Apm  deviation of mean outside diameter;
Aps  deviation of a single outside diamete
Vps  Vvariation of outside diameter.

deviation, of mean outside diame

ravity.

on the

ane;

ter in a

on the

=

14
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8.2 Measurement of single outside diameter of rolling element complement

a

Fasten th

Method Comments

T T T T~ This method is applicable to radial cylindrical roller
. e N bearings and radial needle roller bearings without outer

\ ( I ] ring.
A | 7 /’Im The single outside diameter of rolling element
| &ea=x | complement, E,s, will equal the ring gauge bore

@ T = diameterminus measurementstaker:
c | NP L2 _ —_ !
7 $ 7% 'IE'he following are arithmetically based ‘on Hys max and
ws min-

Ring gauge

e inner ring of the assembled bearing without

the outsi

Apply th
surface d@

Measure
the radia
on the rir
the indic
radial log

Take ind
of the ri
bearing i

Take ind
of the be

largest a

outer rin}

on a surface plate. Mount a ring gauge over
e diameter of the rolling element complement.
indicator to the ring gauge outside diameter
pposite the middle of the inner ring width.

the amount of movement of the ring gauge in
direction by alternately applying sufficient load
g gauge in the same radial direction as that of
ator and in the opposite radial direction. The
d to be applied is shown in the adjacent table.

cator readings at the extreme radial.positions
Ng gauge. Repeat the measurement on the
N several different angular positions.

cator readings at the extreme radial positions
aring. Repeat the measurement on the bearing

in several different angular positions to determine the

nd the smallest readings, Eys max @nd Ews min-

mean outside diametér of rolli
complement;

Ewm ng element

Agwm deviation of-mean outside diameter of rolling
element complement.

Radial measuring loads

Ey Measuring load
mm N

> < min.

— 30 50

30 50 60

50 80 70

80 — 80

©1S0 2001

— All rights reserved
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8.3 Functional gauging of largest single outside diameter of rolling element complement

Method Comments

This method is applicable to radial cylindrical roller
bearings and radial needle roller bearings without outer
ring.

The GO gauge shall pass over the roller complement
ﬂ and the NOT GO gauge shall not pass over the roller

N }\ LUIIIpiUIIICIIl.

The ring gauge is used to verify the limits-of|size and
does not directly measure the single putside diameter of
the rolling element complement, E4/ This method of
gauging determines if the range ©f, E\;s max IS ithin the
tolerance limits.

2  Ring galge

The outsie diameter of the rolling element
complement, E,, is gauged with GO and NOT G@.ring
gauges.

The GO rijg gauge size is larger than the-maximum
outside diameter of the rolling element-complement by
0,002 mm.

The NOT (GO ring gauge sizeyis smaller than the
minimum gutside diameter_-0f the rolling element
complement by 0,002 mm.,

16 © I1SO 2001 — Al rights reserved
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9 Principles of measuring width and height

9.1 Measurement of single ring width

ISO 1132-2:2001(E)

Method

Comments

This method is applicable to all types of inner and outer
rings of rolling bearings.

The single ring width, Bgs or Cg, is the actual

de |

AN VAN

AN

Zero the

Support
radial su
Position
opposite
Rotate th

the largg
and Bg m

gauge indicator to the appropriate_height from

the refergnce surface using gauge blocks or.a master.

bne face of the ring on threerequally spaced

fixed sugports of equal height and-provide two suitable

bports on the bore surface set at 90° to each

other to gentre the ring.

he indicator against the other face of the ring
one fixed support.

e ring ene’revolution and measure and record
st and~the smallest single ring width, Bg max

n({Cs max and Cs min)-

measurement made at any point on the rng;

The following are arithmetically based onl the single
inner or outer ring width, Bg or Cg:

=

Ags OF Acs deviation of a,single ring widf
Vps Or Vg variation(ofyring width;

By or Cy, mean ring width.

©1S0 2001

— All rights reserved
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9.2 Measurement of single outer ring flange width

Method

Comments

This method is applicable to all types of radial rolling
bearings with flanges on their outer rings.

The single outer ring flange width, Cig, is the actual
measurement made at any position on the flange back
face.

1

;

Zero the gg
the fixed su

Support the
equally sp
provide tw
outside sur
outer ring.

Position th
opposite on

Rotate the

uge indicator to an appropriate height from
pports using gauge blocks or amaster.

flange front face of the outer ring on three
ced fixed supports of .equal height and
suitable radial supports on the bearing
ace set at 90° tg_each other to centre the

b indicator,Yagainst the flange back face
e fixedsupport.

outer ring one revolution and measure and

laranct and tha cmallact cinala Ariday rinay

The following are arithmetically based on tllme single
outer ring flange width, Cqg:

Ac1s deviation of a single outer ring flangg width;

Vcis Vvariation of outer ring. flange width.

record the

gt ottt ot St oirgiic—ootCT— 11y

flange width, C15 max and Cis min-

18
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9.3 Measurement of actual bearing width (primary method)

Method

Comments

This method is the primary method for measuring actual
bearing width in radial or angular contact bearings
where one inner ring face and one outer ring face
bound the bearing width. It is applicable to tapered
roller bearings, single-row angular contact spherical
roller bearings, single-row angular contact ball bearings

=
y
©

A
a  Plate

Zero the|gauge indicator to an appropriate height from
the surfafe plate using gauge blocks or a master.
Support the bearing on the reference face of the.inner
ring and lensure that the rolling elements are in.contact
with the faceways. For tapered roller bearings; ensure
the rolling elements are in contact with the’inner ring
back facg rib and the raceways.

Place a plate of known thickness ©nthe reference face
of the opter ring, apply a dynamically stable coaxial
load, as specified in 5.6, andposition the indicator over
the centrg of the plate.

Rotate the outer ring.seéveral times, to be sure to reach
the minilhum width;and take indicator readings.

(I 1 I} [} H 1 I L H
ara Siryic=rovw tl L} uat oHricricar tuncT ucdliliys.

This measurement method excludes.the-effects of ring
face surface flatness.

The actual bearing width, T¢-will equal the indicator
reading minus the known plate thickness.

The deviation of the-actual bearing width, Arg, is
arithmetically based.on the measurement of [Ts.

© ISO 2001 - All rights reserved
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9.4 Measurement of actual bearing width (alternative method)

Method

Comments

This method is applicable to bearings where one inner
ring face and one outer ring face bound the bearing
width. It is applicable to tapered roller bearings, single-
row angular contact spherical roller bearings, single-row
angular contact ball bearings and single-row thrust
spherical roller bearings.

o
y

a  Stabilizif
Zero the gg
the surface

Support thg
ring and en
with the rag
the rolling

back face ri

Place a stal
the outer r
load as spe

Position the
ring, rotate

Repeat rea

value of the

|
!
|
i
/.
g plate

uge indicator to an appropriate height from
plate using gauge blocks or a master.

bearing on the reference face of the inner
sure that the rolling elements are in contact
eways. For tapered roller bearings, ensure
blements are in contact with the inner ring
b and the raceways.

bilizing plate or ring on the reference face of
ng and apply a dynamically stable coaxial
cified in 5.6.

indicator on the reference’face of the outer
he outer ring, and take-indicator readings.

dings at severalycircumferential and radial

positions on the outer ring-back face to determine the

actual bearing width, Tg.

The deviation of the actual bearing width
arithmetically based on the measurement of Ty

ATS y |S

This method is an alternative method for nj
actual bearing width, Tg. The actaal-bearing wi
average of the measurements taken directly
indicator.

easuring
dth is the
from the

For large bearings, the stabilizing plate or ring may be
unnecessary.

This measurement method includes the ¢ffects of
surface flatness on the reference face of the oyter ring.

20
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9.5 Measurement of actual bearing height (thrust bearings)

Method

Comments

V&

m a

N

This method is applicable to all types of thrust bearings
including thrust ball, thrust cylindrical roller and thrust
tapered roller bearings.

The actual bearing height, Tg, will equal the indicator
reading minus the known plate thickness.

N

=

[ 1] VN
V &
%
-/
i PZ;
)
) |
7/

a  Plate

Support the bearing\on a surface plate. Zero the gauge
indicator [to an appropriate height from the surface plate
using gauige blocks or a master.

This measurement method excludes ~the| effects of

washer face surface flatness.

The determination of the deviatian of the acfual bearing
height, Ays, is arithmetically based on the mpasurement
of Ts.

Place a p=atc of—krown—thickness—on—the—bearitg
assembly, apply a dynamically stable coaxial load, as
specified in 5.6, and position the indicator over the

centre of the plate.

Rotate the bearing several times, to be sure to reach
the smallest height, and take indicator readings.

© ISO 2001 - All rights reserved

21


https://standardsiso.com/api/?name=eaf8937d9c579a99c58d1ed8d130588c

ISO 1132-2:2001(E)

9.6 Measurement of actual effective width of inner subunit (tapered roller bearings)

Method

Comments

This method is applicable to tapered roller bearing inner
subunits. It requires the use of a master outer ring.

The actual effective width of the inner subunit, Tyg, is
based on the height of the master outer ring and is
equal to the indicator reading minus the known plate

[

=
Y
©

[ 1

a8  Plate
b Master duter ring

Zero the gguge indicator to an appropriate height from
the surface|plate using gauge blocks or a master.

Support thg inner subunit on the reference face\of the
inner ring and ensure the rollers are in contact*with the
inner ring back face rib and raceway.

Place the
subunit.

master outer ring in position on the inner

Place a plgte of known thickness on the master outer
ring back fgce, apply a dynamically stable coaxial load,
as specified in 5.6, and,position the indicator over the
centre of the plate.

Rotate the master outer ring several times, to be sure to
reach the nzl?nimum width, and take indicator readings.

thickmess:

This measurement method excludes the effects of ring
face surface flatness.

22

© 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=eaf8937d9c579a99c58d1ed8d130588c

ISO 1132-2:2001(E)

9.7 Measurement of actual effective width of outer ring (tapered roller bearings)

Method

Comments

This method is applicable to tapered roller bearing outer
rings. It requires the use of an inner master plug.

The actual effective width of the outer ring, Tog, is based
on the height of the inner master plug and is equal to
the indicator reading minus the known plate thickness.

o
;
©

a  Plate

b Jnner

Zero the
the surfa

Support
surface [

plug.

Place a
the outer

centre of

Repositid
reach the

|
|
r

master plug

gauge indicator to an appropriate height from
Ce plate using gauge blocks or a master:

he back face of an inner master\plug on the

late and place the outer ring_in\position on the

blate of known thickness: on the back face of
ring, apply a dynamically stable coaxial load,

as specified in 5.6, and position the indicator over the

the plate.

n the outer‘ring several times, to be sure to
minimum width, and take indicator reading.

This measurement method excludes the.eflects of ring
face surface flatness.

Where necessary, a calibrated ,inner supunit (sub-
assembly of inner ring, cage and‘rolling elements) may
be used in place of an innermaster plug.

©1S0 2001
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10 Principles of measuring ring and washer chamfer dimension

10.1 Measurement of single chamfer dimension (primary method)

Method

Comments

\ T axial

This method of measuring the radii rg is applicable to
inner and outer rings and thrust washers for all types of
rolling bearings.

s radial

a2  Bore or ¢utside diameter surface

b Face sufface

Draw the clhhamfer profile with a profile projector using a
magnificatign of at least x20. Extend the profile
generatrix of the diameter surface and the face surface
up to the [point of intersection. From the point of
intersection, measure the horizontal and vertical
distances tp the beginning of the diameter and\face
surfaces.

Draw in a c|rcular arc with a radius equal te,rg min- If the
nominal radial and axial chamfer distances are different,
use the smaller of the two chamfer distances.

The ring chamfer shall not extend beyond thg circular
arc having the radius rg mjin.

NOTE1  The axial and radial limits of rg nax may gliffer.

NOTE 2  The method is equally @pplicable to measurement
of radii designated rq, r», etc.

24
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10.2 Functional gauging of single chamfer dimension (alternative method)

Method

Comments

s min radial

3r

~

This method of gauging the radii rg is applicable to inner

and outer rings and thrust washers for all types of
rolling bearings.

The ring or washer chamfer shall not interfere with the
minimum chamfer (rg min) template.

N

T's min /

T

10 rg min axial

a

Bore pr outside diameter surface

b Face purface

Place thg minimum chamfer template against the ring or

washer. The template should rest on both the diameter
surface pnd the face surface. Compare the ring or
washer chamfer with the profile of the template.

/
g ' 4oy radial
3r, a5 nadial

=

I's max axigt

10 r¢ 4, 8%ial

a

Bore pr olitside diameter surface

b

Face sutface

The ring or washer chamfer shall not extend|beyond the
markings on the maximum chamfer (Fg\max) femplate.

NOTE 1  The axial and radial limits.ofrg o May differ.

NOTE 2 The method is equally applicable tp gauging of
radii designated rq, 5, etc.

Place the maximum chamfer template against the ring
or washer. The template should rest on both the
diameter surface and the face surface. Compare the

ring or washer chamfer with the markings of the
template.

© ISO 2001 - All rights reserved

25


https://standardsiso.com/api/?name=eaf8937d9c579a99c58d1ed8d130588c

ISO 1132-2:2001(E)

11 Principles of measuring raceway parallelism

11.1 Measurement of parallelism of inner ring raceway with respect to the face

Method Comments

This method is applicable to all radial groove ball
bearings.

The parallelism of inner ring raceway with respect to the
face, 5, IS the difference between the largest and the
smallest indicator readings.

The height of the gauge head, b,~is.Mocatdd at the
raceway contact diameter.

In practice, the axial movement’ of the gauggq head is
improved by using a head that spans the cunvature of
the raceway (see diagram below).

e

< ANHY

Support the reference face of the inner ring on a
surface plafe, and provide two supports on the raceway '
surface, sel at 90° to each other at the middle of the |
raceway, to|centre the inner ring.

N

Position thge gauge head opposite one of(the fixed
supports afd ensure constant pressure of the gauge

head against the raceway and in a direction parallel

with the ring axis. b

Take indicator readings while rotating the inner ring one | 5

. Gauge head
revolution.

b Inner ring
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11.2 Measurement of parallelism of outer ring raceway with respect to the face

Method

Comments

This method is applicable to all radial groove ball
bearings.

The parallelism of outer ring raceway with respect to the
reference face, S, is the difference between the largest
and the smallest indicator readings.

Support [the reference face of the outer ring on a
surface plate, and provide two supperts on the raceway
surface, [set at 90° to each other at-the middle of the
raceway,|to centre the outer ring:

Position |the gauge head”-opposite one of the fixed
supports|and ensure cénstant pressure of the gauge
head agpinst the raceway and in a direction parallel
with the 1ling axis.

Take indjcater readings while rotating the outer ring one
revoluti0||1.

The height of the gauge head, b, isc~located at the
raceway contact diameter.

In practice, the axial movement, of“the gauge head is

improved by using a head thatyspans the ¢urvature of
the raceway (see diagram below).

|

|
|
N

N

Y,

a8  Gauge head

b Outer ring

© ISO 2001 - All rights reserved
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12 Principles of measuring surface perpendicularity

12.1 Measurement of perpendicularity of inner ring face with respect to the bore (method A)

Method Comments

This method is applicable to radial rolling bearings and

their inner rings. It is most applicable to inner rings with
| an inner ring bore diameter-to-width ratio of less than

- \] four.

The perpendicularity of the inner ring face with respect
to the bore, S, is the difference between,the lafgest and

et E @/ the smallest indicator readings.

NOTE  Care must be taken when mounting the lpearing on
the arbor that the inner ring bore'axis is coaxial with the arbor

N 1 axis.

| d; mean diameterofinner ring face

Use a precjsion arbor having a taper of approximately
0,000 2:1 op diameter.

L 054

Mount the bearing assembly on the tapered arbor and
place the arbor between two centres so that it can be
accurately fotated. Position the indicator against the
reference face of the inner ring at a radial distance from
the arbor axis of half the mean diameter of the face.

Take indicafor readings while rotating the inner ring-ene
revolution.
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12.2 Measurement of perpendicularity of inner ring face with respect to the bore (method B)

Method Comments

This method is applicable to all types of radial rolling
bearings and their inner rings. It is primarily applicable
to large rings, where measurements are affected by
bearing weight, or inner rings with a bore diameter-to-
width ratio equal to or greater than four.

Fhismethod—of measurementdefimes—the—eviation of
the bore with respect to the face and s ‘cgonverted to
deviation of the face with respect to(the bhore, S, by
calculation thus:

_ Sgr xdy

d 2Xb1

S perpendicularity of inner ring face ith respect

o to the bore
| S difference between maximum indicator
'_@ reading and minimum indicator reading
Q
di- “mean diameter of inner ring face
AN\ \1\ N b1  axial distance between the indicatof and the
o fixed support directly below it

d

Support [the reference face of the innef fing on a
surface plate, leaving the outer ring, if an assembled
bearing, |free and locate the inner_ring bore surface
against tyvo supports set at 90° to-each other to centre
the innerfring.

Position the indicator directly-above one support. The
indicator |and the two suppeorts are axially located at the
extremeg of the measurement zone based on the
chamfer kize as spegified in 5.7.

Take indjcatorsreadings while rotating the inner ring one
revolutioT.
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12.3 Measurement of perpendicularity of outer ring outside surface with respect to the face

Method

Comments

This method is applicable to all types of radial rolling
bearings and their outer rings. It is particularly
applicable to large rings, where measurements are
affected by bearing weight, or rings with a diameter-to-
width ratio equal to or greater than four.

|
Dae? | 2
u\é | 7
- Y ® %
N N N\ SN

Support the reference face of the outer ring \on a
surface plate leaving the inner ring, if an assembled
bearing, frge. Locate the outer ring cylindrical’ outside
surface agdinst two supports set at 90° toteach other to
centre the quter ring.

Position the indicator directly abpve. one support. The
indicator and the two supports_are-axially located at the
extremes ¢f the measurement zone based on the
chamfer size as specified.in 5.7.

Take indicafor readings‘while rotating the outer ring one
revolution.

Theperpendicutarity of outer rimg—outside—surface with
respect to the face, &, is the difference betyeen the
largest and the smallest indicator readings:

30
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12.4 Measurement of perpendicularity of outer ring outside surface with respect to the flange

back face

Method

Comments

This method is applicable to all types of radial rolling
bearings with flanged outer rings.

The perpendicularity of outer ring outside surface with
respect to the flange back face, Sy;, is the difference

N
N

I

a  Cylindrical support ring

Support the flange back face (of)the outer ring on the
face of @ cylindrical support.ring, leaving the inner ring,
if an asseémbled bearing, free. The bore diameter of the
supportirlg ring should-equal the mean diameter of the
flange. Ljcate the outer ring outside diameter surface
against tivo suppgrts'set at 90° to each other to centre
the outer{ring.

NOTE [Slets in the support ring permit access for side

between the fargestand the smattestindicatpr readings.

supports.

Position the indicator directly below one support. The
indicator and the two supports are axially located at the
extremes of the measuring zone based on the chamfer
size as specified in 5.7.

Take indicator readings while rotating the outer ring one
revolution.

© ISO 2001 - All rights reserved
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13 Principles of measuring thickness variation

13.1 Measurement of variation in thickness between inner ring raceway and bore

Method Comments

This method is applicable to all types of radial and
angular contact rolling bearing inner rings.

The variation in thickness between inner ring raceway
and bore, Kj, 1S the difference between the Jajgest and
the smallest indicator readings.

~N
~
@

AN AN

Support one face of the inner ring on three equally
spaced fixgd supports of equal height. Provide( two
suitable radial supports on the bore surface set.atl90° to
each other|at an axial distance of B/2, or opposite the
middle of the raceway, to centre the inner ring.

Position thg indicator opposite one bere-support.

Take indicafor readings while rotating the inner ring one
revolution.
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13.2 Measurement of variation in thickness between outer ring raceway and outside surface

Method Comments

This method is applicable to all types of radial and
angular contact rolling bearing outer rings.

The variation in thickness between outer ring raceway
and outside surface, Kg, is the difference between the
largest and the smallest indicator readings.

JAN

/\ —
. /.

Support fone face of the outer ring<on. three equally
spaced fixed supports of equal height. Provide two
suitable fadial supports on the outside surface set at
90° to each other, at an axial "distance of C/2, or
opposite [the middle of the raceway, to centre the inner
ring.

Position |the indicator-opposite one outside diameter
support.

Take indjcator_readings while rotating the outer ring one
revolutio.
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13.3 Measurement of variation in thickness between shaft washer raceway and back face

Method Comments

This method is applicable to shaft washers with a flat
raceway or profiled raceway and flat back face.

The variation in thickness between shaft washer
raceway and back face, S, is the difference between the

largest and the smallest indicator readings.

AN —

Support thg flat back face of the shaft washer on three
equally spdced fixed supports of equal height. Provide
two suitable radial supports on the bore surface, set at
90° to each|other, to centre the shaft washer.

Position thg indicator against the middle of the raceway
directly opppsite one fixed support.

With the washer in contact with the .supports, take
indicator readings while rotating the)“washer one
revolution.
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13.4 Measurement of variation in thickness between raceway and back face of central shaft

washer
Method Comments
- This method is applicable to central shaft washers with
a profiled raceway on each face.
The variation in thickness between shaft washer
raceway and back face, S, is the difference between the
fargestandthe smattestindicator readings.
Each variation of thickness of the back face|to raceway
is an independent measurement.
/\ —

Support [a face of the central shaft washer on three

equally gpaced fixed supports of equal height. Provide

two suitgble radial supports on the bore surface, set at

90° to each other, to centre the shaft washer.

Position the indicator against the middle of(the raceway

adjacent[to one fixed support.

With the] washer in contact with-'the supports, take

indicator| readings while rotating” the washer one

revolution.

Repeat the measurement for the opposite raceway.
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13.5 Measurement of variation in thickness between housing washer raceway and back face

Method

Comments

This method is applicable to housing washers with a flat
raceway or profiled raceway and flat back face.

The variation in thickness between housing washer
raceway and back face, S, is the difference between
the largest and the smallest indicator readings.

\

|
O S\
/\ I /\ — 1

Support the

flat back face of the housing washer on

three equally spaced fixed supports of equal height.

Provide twp suitable radial supports on the outside

surface, sef at 90° to each other, to centre the housing

washer.

Position thg indicator against the middle of the raceway

directly opppsite one fixed support.

With the washer in contact with the_supports, take

indicator readings while rotating “\the washer one

revolution.
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14 Principles of measuring radial runout

ISO 1132-2:2001(E)

14.1 Measurement of radial runout of inner ring of assembled bearing (primary method)

Method

Comments

This method is applicable to radial groove ball bearings
(including single-row angular contact ball bearings),
tapered

4-point-contact ball

bearings.

bearings and

roller

O
y

!
. %) l
i

O
Y

|
. ol
|

a

Load pn inner ring

Support
surface

the reference face of the outer ring on a
plate ¢with a pilot for centering the outside
diameter|of-the'ring. Apply a dynamically stable coaxial
load, as |specified in 5.6, to the reference face of the

The radial runout of inner ring of assembl
Kia, is the difference between the,\\large
smallest indicator readings.

Radial runout of the inner ring of"an assemk
is the result of several factors (e.g. variatiq
element diameter, raceway imperfec
waviness, variation &of  contact angle,
face/surface flatnéss® and lubricant cg
Accurate measurement is difficult, particula
precision clagses of bearings. In cases of
producer and the user may agree on a m
method, ~which may include the meas
individual components as specified in 11.1
and.13.2.

ed bearing,
st and the

led bearing
n of rolling
tions and

reference
ntaminant).
ly in higher
Hispute, the
pre specific
irement  of
11.2, 13.1

inner ring in order to ensure contact between rolling
elements and raceways. For tapered roller bearings,
ensure the rolling elements are in contact with the inner
ring back face rib and the raceways.

Position the indicator against the bore surface of the
inner ring as close as possible to the middle of the inner
ring raceway. Take indicator readings while rotating the
inner ring one revolution.
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14.2 Measurement of radial runout of inner ring of assembled bearing (alternative method)

Method

Comments

@

[

This method is applicable to radial groove ball

bearings

(except single-row angular contact ball bearings), radial
cylindrical roller, spherical roller and needle roller

bearings.

The radial runout of inner ring of assembled

bearing,

N

Use a prec
0,000 2:1 0

Mount the
place the a
accurately n

sion arbor having a taper of approximately
N diameter.

pearing assembly on the tapered arbor and
rbor between two centres so that it can be
otated.

Kz s the—difference—betweenm—the—targest
smallest indicator readings.

Radial runout of the inner ring of an assemble
is the result of several factors (e,g..variation
element diameter, raceway- imperfectio
waviness, variation of contact angle,

face/surface flatness anpd, Iubricant cont
Accurate measurement is-difficult, particularly
precision classes of hearings. In cases of dis

and the

] bearing
of rolling
ns  and
eference
Aminant).
in higher
pute, the

producer and the user may agree on a morg¢ specific

method, which,~may include the measurg
individual components as specified in 11.1, 1
and 13.2.

ment of
1.2, 13.1

Position thg indicator against the outside surfaceof the

outer ring ap close as possible to the middle of.the outer

ring racewayy.

Hold the ogter ring to prevent rotation”but ensure its

weight is pupported by the rofling elements. Take

indicator rneadings while rotating the arbor one

revolution.
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14.3 Measurement of radial runout of outer ring of assembled bearing (primary method)

Method

Comments

3 la

This method is applicable to radial groove ball bearings
(including single-row angular contact ball bearings),
4-point-contact ball bearings and tapered roller
bearings.

The radial runout of outer ring of assembled bearing,

N &
S AN\ E A
G/ a

\\

the reference face of the innef fing on a
late with a pilot for centering, the bore of the
ly a dynamically stable eoaxial load, as
specified|in 5.6, to the reference face_of the outer ring in
order to [ensure contact between“rolling elements and
raceways. For tapered roller bearings, ensure the rolling
elementd are in contact withinthe inner ring back face rib
and the raceways.

a8  Load pn outer ring

Support
surface

Position the indicatorragainst the outside surface of the
outer ring as closeas possible to the middle of the outer
ring raceway and take indicator readings while rotating
the outer{ringone revolution.

Koz s thedifference—between—the—targest and the
smallest indicator readings.

Radial runout of the outer ring of an-assemi
is the result of several factors (e.g¢ variation of rolling
element size, raceway imperfections and waviness,
variation of contact angle,~ reference face/surface
flathess and lubricant ~contaminant).| Accurate
measurement is difficdlt,-particularly in higher precision
classes of bearings. In cases of dispute, the producer
and the user may_agree on a more spec|fic method,
which may jnaclude the measurement of individual
components as’specified in 11.1, 11.2, 13.1 pnd 13.2.

led bearing
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