INTERNATIONAL ISO
STANDARD 12301

Second edition
2007-10-15

Plain bearings — Quality control
techniques and inspection‘of geometrical
and material quality characteristics

Paliers lisses — Techniques de_eontrble de la qualité et véfifications
des caractéristiques de qualité géométriques et des matériqux

e Reference number
= — ISO 12301:2007(E)

© SO 2007


https://standardsiso.com/api/?name=ef7d8940d0bd4ba1575912db761e5da9

ISO 12301:2007(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2007

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing 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. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=ef7d8940d0bd4ba1575912db761e5da9

Contents

[0 =TT o
1 8T e o o - P
2 NOIrMative refEreNCEeS ........cccieieeeierreeer e e e me e e e e
3 Terms and definitioNs .........coo il
4 SYMDbOIS aNd UNIES ......ceiiiiiiiicccccrier e s e s nmn e e e e s e @RSk e e
5 Summary of defined quality characteristics ........cccccoiiriiiccccerii e e N
6 Geometrical quality characteristics.......ccccccviicccirsriinnccccccecrrre e T e
6.1 Wall thickness, 53...cccuiiiiiinice g e
6.2 Outside diameter, D ... s e
6.3 Inside diameter, D ...
6.4 LA e L TR S RS SRRRRN
6.5 Locating features ... et e
6.6 Lubricant feed and distribution features................co. i S
6.7 Surface conditions........ccccerieeeierircccrrrrcrrer e S e
6.8 Crush height, a (peripheral [ength).......ccceeiiiiiie s
6.9 === ¢ 4 =Y T T
6.10 | Straightness of sliding SUIfACEe ...........ccccc it mn e e mneed
6.11 Joint face taper, /iy ..o e
6.12| Back contact...........oooiiiiri s
6.13| Joint displacement, B, ....ccccviecnaCintennmninnnnnnr s
6.14| Height of thrust half-washer, [ j........cccoiiiiiiini e ———
L0 TN R o B 1 4 o
6.16 | Flange diameter, Dy ...« e ————————————
6.17 | Distance between flanges, dg.......ccecvviviniiiiininin
6.18 | Flange thiCkness, sg......cccuveririninisn
6.19| Perpendicularity.(squareness) of flange ...........cccvremmrrrcccerer s
6.20| Geometric deVIatioNsS ........cccccvireeiirierrrrr e e e e e mn e e e s
7 Materialiquality characteristics ..........cccoiriirrrircrrrcr s
71 Metallic)solid materials .........cccooiiiiiiiii s
7.2 Metallic multilayer material............cccoriiiirrrrrrrrrr s
7.3 Polymer layer material ..ot
7.4 L —Selidpelymermaterial——rrrrrrrrrr e ——————
7.5 Sintered Material...........ccooiiieiiie e

Annex A (informative) Calculation of tangential load

Bibliography

ISO 12301:2007(E)

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=ef7d8940d0bd4ba1575912db761e5da9

ISO 12301:2007(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-governm

ental in liaison with ISQ_also take part in the wark

ISO callaborates closely with the

International
International
The main ta
adopted by

International

Attention is @
rights. ISO s

ISO 12301 w
analysis and

This second
revised. (It a

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting. [Publication
Standard requires approval by at least 75 % of the member bodies casting-a vote.

P

rawn to the possibility that some of the elements of this document may be the subject of
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 123, Plain bearings, Subcommittee SC 5, Q
assurance.

edition cancels and replaces the first edition (ISO@2301:1992), which has been techn
S0 incorporates the Technical corrigendum 1ISO 12301:1992/Cor. 1:1995.)

jards
s an

atent

uality

ically

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=ef7d8940d0bd4ba1575912db761e5da9

INTERNATIONAL STANDARD ISO 12301:2007(E)

Plain bearings — Quality control techniques and inspection of
geometrical and material quality characteristics

1 $cope

This |nternational Standard specifies quality control techniques and inspection of the geometricalland material
qualify characteristics of the following types of plain bearings:

— thin-walled half-bearings with or without flange, as specified in ISO 3548;

— :Fetallic thick-walled half-bearings (with and without flange) that are manufactured as halve$ but that are
ecessarily interchangeable and have the ratio s; : D, > 0,11,

— Wrapped bushes, as specified in ISO 3547;

— Unsplit metallic bushes (with and without flange) made“from solid and multilayer materigls and with
outside diameters up to 230 mm;

— golid polymer bushes (with and without flange) with,inside diameters up to 200 mm;

— 1ling-type thrust washers and pressed bimetallic half-thrust washers, as specified in 130 6525 and
IISO 6526, respectively;

— bushes made from sintered material, as specified in ISO 2795.

2 ormative references
The [following referenced:-documents are indispensable for the application of this document. For dated
refergnces, only the edition cited applies. For undated references, the latest edition of the referenced
docufnent (including@ny amendments) applies.

ISO 2795, Plain-bearings — Sintered bushes — Dimensions and tolerances

ISO 3274 Geometrical Product Specifications (GPS)— Surface texture: Profile method|— Nominal
chargcteristics of contact (stylus) instruments

ISO 3547-1, Plain bearings — Wrapped bushes — Part 1: Dimensions

ISO 3547-2, Plain bearings — Wrapped bushes — Part 2: Test data for outside and inside diameters
ISO 3547-3, Plain bearings — Wrapped bushes — Part 3: Lubrication holes, grooves and indentations
ISO 3547-4, Plain bearings — Wrapped bushes — Part 4: Materials

ISO 3547-5, Plain bearings — Wrapped bushes — Part 5: Checking the outside diameter

ISO 3547-6, Plain bearings — Wrapped bushes — Part 6: Checking the inside diameter

© 1SO 2007 — Al rights reserved 1
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ISO 3547-7, Plain Bearings — Wrapped bushes — Part 7: Measurement of wall thickness of thin-walled

bushes

ISO 3548, Plain bearings — Thin-walled half bearings with or without flange — Tolerances, design features
and methods of test

ISO 4287, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Terms, definitions
and surface texture parameters

ISO 4288, Geometrical Product Specifications (GPS)— Surface texture: Profile method — Rules and
procedures for the assessment of surface texture

ISO 4378-1,
their properti

ISO 4384-1,
ISO 4384-2,

ISO 4386-1,
bond

ISO 4386-2
bearing mets

ISO 4386-3,
ISO 6524:19
ISO 6525, P
ISO 6526, P

ISO 6691, T}

3 Terms

For the purpgses of this document; the terms and definitions given in ISO 4378-1 and the following apply

3.1
quality of pl
condition wh

NOTE TH

Plain bearings — Terms, definitions and classification — Part 1: Design, bearing matefial
N

Plain bearings — Hardness testing of bearing metals — Part 1: Compound matetials
Plain bearings — Hardness testing of bearing metals — Part 2: Solid materials
Plain bearings — Metallic multilayer plain bearings — Part 1: Non-destrdctive ultrasonic test|

Plain bearings — Metallic multilayer plain bearings — Part2:yDestructive testing of bon
| layer thicknesses > 2 mm

Plain bearings — Metallic multilayer plain bearings — Rart 3: Non-destructive penetrant test
D2, Plain bearings — Thin-walled half bearings —Checking of peripheral length

ain bearings — Ring type thrust washers made from strip — Dimensions and tolerances

pin bearings — Pressed bimetallic half-thrust washers — Features and tolerances

ermoplastic polymers for plain bearings — Classification and designation

and definitions

pin bearing
ch rendérs‘a plain bearing fit to fulfil given requirements

e.given requirements are generally dependent upon the intended use.

b and

ng of

d for

3.2

quality control techniques
method, equipment and procedure by means of which the quality of a plain bearing is assessed

3.3

quality characteristic
characteristic by means of which the quality of a plain bearing is judged

3.4
inspection

checking of one or more quality characteristics of a plain bearing with applicable requirements

© 1SO 2007 — All rights reserved
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3.5

uncertainty of measurement

parameter, associated with the result of a measurement, that characterizes the dispersion of the values that
could reasonably be attributed to the measurand

[Guide 99]

NOTE The uncertainty, u, should be evaluated using statistical methods, e.g. repeatability and reproducibility studies,
or as shown below:

u==tt-o

wherg

1 is the stochastic variable according to Student's ¢ distribution; r = 2 and corresponds to astatisticgl probability in
measurement P = 95 %, for which the probability of exceeding the value (1 — P) = 0,05.0r.5 %;

- is the standard deviation of the whole lot.
NOTH 1 The uncertainty of measurement is normally + 10 % of the tolerance.

3.6
measuring points
agregd points established to facilitate agreement on checking

NOTE The establishment of measuring points does not preclude)the need to comply with dimensiona| specifications
in othr areas.

3.7
measuring lines
agreed lines established to facilitate agreement onchecking

NOTH The establishment of measuring lines does not preclude the need to comply with dimensional specifications in
other fareas.

3.8
tolerance
range between the upper specified limit and the lower specified limit

© 1SO 2007 — Al rights reserved 3
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4 Symbols and units

For the purposes of this document, the symbols and units given in Table 1 apply.

Table 1
Symbol Parameter Sl unit
a Crush height millimetres
Aa Measured change in a millimetres
agp Distance to measuring position millimetres
ag Distance between gauge Taces millimetres
ag Distance between flanges millimetres
A Effective cross-section square millimgtres
B Width millimetres
B, Joint displacement millimetres
dgp, Diameter of the checking block bore millimetres
Dy Housing diameter millimetres
Dy Flange diameter millimetres
Dxg Diameter measured across the joint in the free state; freexspread millimetreg
diameter
D; Inside diameter millimetres
D, Outside diameter millimetres
v Elastic reduction millimetres
Fy Checking load newtons
Foid Measuring pin load newtons
Fian Tangential load of bearing as fitted newtons
hen Radius for flange thickness.faeasurement millimetres
hy Joint face taper millimetres
H Height millimetres
M Number of measuring lines —
84 Thickness of the’backing layer millimetres
Sy Thickness-of the bearing material layer millimetres
52 reld Thickrness of the bearing material layer, reduced millimetres
Sq Flange thickness millimetres
s3 Wall thickness millimetres
T Tolerance millimetres
t Stochastic variable —
u Uncertainty of measurement millimetres
X4, X9, o0y X Individual measured values millimetres
y Flatness gauge gap millimetres
Emax Maximum diametral deformation in compression millimetres
Emin Minimum diametral deformation in compression millimetres
o Standard deviation —
Oian Tangential strength newtons per square
millimetre
@ Stress newtons per square
millimetre

© 1SO 2007 — All rights reserved
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5 Summary of defined quality characteristics

A summary of defined quality characteristics is given in Table 2 for the convenience of users of this
International Standard, as guidance indicating which defined quality characteristics are relevant to each type
of bearing.

The sequence of the characteristics listed in Table 2 does not determine their importance. The manufacturer
and user shall agree on priorities for the quality characteristics that, from their points of view, are required to
assure reliability and lifetime of the product.

Table 2
Type of plain bearing
Relpvant — —— —
clguse/ . . in- IcK- : : rus
subtlause | Quality characteristics | wajled | walled |Wrapped Unsplit | Solid = f gineerdd | washer
' metallic | polymer N
number half- half- bush bush (ring
- . bush bush
bearing | bearing and half)
6 Geometrical quality characteristics @
5.1 Wall thickness, s4
6]1.1 Line measurement + + + + + — _
611.2 Point measurement + + + + + + +
5.2 Outside diameter, D - + + + + + +
5.3 Inside diameter, D, - + B + + + +
5.4 Width, B + + + + + + _
5.5 Locating features + + + + + - +
5.6 Lubricant feed and + & + + + - +
distribution features
5.7 Surface conditions + + + + + _ +
5.8 Crush height, £ — — _ _ _ _
5.9 Free spread + + — _ _ _ _
g.10 Straightness of sliding + - - - - - _
surface
q.11 Joint face taper{7iy + - - - — _ _
gq.12 Back contact + - - — _ _ _
q4.13 Joint displacement, B, - - + - — _ _
q.14 Height-of thrust - - - - — +) +
half*washer, H
q.15 Flatness - - - - - (+) +
q.16 Flange diameter, Dy, + + + + + + _
6.17 Distance between + + + + + - -
flanges, aj
6.18 Flange thickness, sy, + + + + + T _
6.19 Perpendicularity + + + + + ) -
(squareness) of flange
6.20 Geometric deviations
6.20.1 Cylindricity - (+) - + - +) _
6.20.2 Run-out of thrust face - (+) - + + (+) _
6.20.3 Coaxiality and - + - + + + -
concentricity

© 1SO 2007 — Al rights reserved 5
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Table 2 (continued)

Relevant Type of plain bearing
su.?llaaclljasjée Quality characteristics v:Ir:III:d \Tvgllfekd Wrapped #:tsaﬁll::: pc?l?/lrir?er Sintered ;gglrl!?atr
number hal_f- hal_f- bush bush bush bush (ring
bearing | bearing and half)
7  Material quality characteristics @
71 Metallic solid material
711 Hardness - + + + - - +
71.2 Material composition - + + + - _ i
71.3 Material structure - + + + - — i
7.2 Metallic multilayer material
7.2.1 Overlay properties + + + - - — -
7.2.2 Lining properties + + + - - - i
7.2.3 Backing properties + + + - < - -
724 Adhesion (bond) of + + + - - — i
adjacent layers
7.3 Polymer layer material
7.3.1 Overlay properties - - + - - - ¢4
7.3.2 Lining properties - - + - - - €5
7.3.3 Backing properties - - + - - - ¢4
734 Adhesion (bond) of - - + - - _ ¢4
adjacent layers
7.4 Solid polymer material
741 Material composition - - - - + - |
7.4.2 Material structure R - - - + _ i
7.5 Sintered material
7.5.1 Material compositien - - - - _ + |
7.5.2 Material structure — - - - — + i
2  Significante of symbols:
Plus sign |ndicates that the characteristic is generally applicable to the corresponding type of bearing.
Plus sign |n parentheses indicates that this characteristic is not always applicable.
Minus sign indicates that the characteristic is not relevant for the corresponding type of bearing.

6 © 1SO 2007 — Al rights reserved
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In order to assess plain bearing quality, important dimensional quality characteristics are specified in
Clause 6.

Unless otherwise stated, the dimensions in the tables and figures are given in millimetres.

6.1 Wall thickness, s3
See Table 3.
Table 3
Dimensions in millimetres, unless otherwise stated
Applicabilit Definition of measured Test method/measuring Testequipment
PR y geometrical characteristic principle auipy
Metallic See Figure 1. NOTE  This test method is also
thirf-walled applicable when measuring joint face
halftbearing bore relief.
—|-
7 N
V/20= | AN
Figure 1 Figure 2
Metallic See Figure 1. Measured normal to the back Device for measuring wall
thick-walled surface in the radial direction thickness
halftbearing using the spherical faces of the
measuring pins
Wrapped See Figure 3'and Measure in accordance with Device for measuring wall
bush ISO 3547-7. ISO 3547-7. thickness (see ISO|3547-7)
Depending on the manufacturing
process, the back of the wrapped
bush can show slight hollows.
The wall thickness shall,
therefore, be measured outside
these hollows, i.e. on the
“bearing areas”
(see ISO 3547-7). In the cases
D; < 8 or D; > 150, the test
method shall be subject to

Figure 3

dagrecment between e
manufacturer and user.

© 1SO 2007 — All rights reserved
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Table 3 (continued)

Dimensions in millimetres, unless otherwise stated

Definition of measured

Test method/measuring

Applicability geometrical characteristic principle Test equipment
Unsplit See Figure 4. Similar to Figure 2 Device for measuring wall
metallic o thickness

bush
Figure 4
Solid polymef See Figure 4 Similar to Figure 2 Device-for measuring wall
bush Measure normal to the back tRigkness
surface in the radial direction
using the spherical faces of the
measuring pins.
Sintered bush See Figure 4. Similar to Figure 2 Device for measuring wall

thickness

Thrust washgr

Axial distance between the two
faces of the washer
(see Figure 5)

S3

Figure 5

Measure parallel.to the axial
direction using/the spherical
faces of the-measuring pins
(see Figure 6).

@

—|
%;:::j
—|

Figure 6

Device for measuring wall
thickness

© 1SO 2007 — All rights reserved
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6.1.1 Line measurement (wall thickness)

See Table 4.
Table 4
Dimensions in millimetres, unless otherwise stated

L Definition of measured Test method/ .

Applicability - oy - s Test equipment
geometrical characteristic measuring principle
Metallic thin-walled half-bearing

Wrapped bush; [See Figure 7 and ISO 3547-7 The thickness of the half-bearing or | Device for measuring wall
unsplit metallic Each ing line dist bush is measured continuously on |thickness

bush ach measuring fine distance, a, one, two or three predetermined or

is specified from the beginning of | agreed measuring lines
the sliding surface or from the end | (see Figure 7).
face by adding the nominal value of

the chamfer. This measurement It can be necessary to modify the
may also be used for an unsplit defined position of the measuring
bush. lines to avoid design features, such

as grooves, etc.

Y
A

A
Y

Key

1 measuring lines

agn=1,5
Distante'fo | Number of
Width measuring | measuring
position lines
B dep M
<J5 Bl2 1
>\15 <50 4 2
> 50 6 2
Figure 7

© 1SO 2007 — Al rights reserved 9
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Table 4 (continued)

Dimensions in millimetres, unless otherwise stated

Definition of
Applicability measur_ed Test_ meth_od/_ Test equipment
geometrical measuring principle
characteristic
Metallic See Figure 7. The thickness of the Device for measuring wall thickness; for details see
thick-walled Each ing li half-bearing is measured the following table.
half-bearing diz(t:anr::a;u“?sg " continuously on two Wall Measuring pin | Uncertainty of | Radius of
) , f uri i inty iu
specified fr%hm the predete,rm”:],ed or agreed thickness load measurement | measuring
T, . measurirg nries N anvil
bgglnnlng of the (see Figure 7).
sliding surface or 53<10 08<F. <15 £0,0015
from the end face by | In the case where s; > 25, the 3402
adding the nominal | test method shall be subjectto| 10<s;<25 | 1.5<F; <25 +0,002
value of the agreement between the
chamfer. manufacturer and user.
It can be necessary to modify
the defined position of the
measuring lines to avoid
design features, such as
grooves, etc.
Solid See Figure 7. The thickness of the bush is | Device for measuring wall thickness; for detaild see
polymer Each ing li measured continuously on the following‘table.
bush diz(t:an?:a:un?sg "% |one, two o three Outsid M ing pi Radius of | Uncertajnty of
, , . utside easuring pin adius o ncertajnty o
specified fr%hm the predetermlqed or agreed diameter load measuring | measurpment
beginning of the measuring lines N anvil
% Figure 7).
sliding surface or (see Figure 7)
from the end face by | It can be necessary to modify Dy < 150 0.8 < Fyyp <15 310,2
adding the nominal |the defined position of the
value of the measuring lines to avoid +0,4os
chamfer. design features sugh:as 150 <Dy <300 | 1,5< Fyyn <25 5+0,2
grooves, etc.

10
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6.1.2 Point measurement (wall thickness)
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See Table 5.
Table 5
Dimensions in millimetres, unless otherwise stated
s Definition of measured Test method/ .
Applicability . o . N Test equipment
geometrical characteristic measuring principle
Metallic See Figure 2.
thin-walled
half-bearing
Wiapped | Wall thickness measured at determined [ According to ISO 3547-7 | Device for measuring wiall thickness
ush; measuring points; see ISO 3547-7
; It can be necessary to
uhsplit . .
- modify the defined
mEtallic " .
position of the measuring
ush ; ) )
points to avoid design
features such as
grooves, etc. This
measurement can also
be used for an unsplit
bush.
Mgtallic Wall thickness measured at determined | It can be necessary to External micrometer with dial
thick-walled | measuring points which are subject to [ modify the defined indicator
half{bearing |agreement between the manufacturer | position of the measuring
and user. points to avoid design
features,such as
grooves, etc.
$olid Wall thickness measured at determined | It can be necessary to Device for measuring wall thickness
pdlymer | measuring points (see Figure 8) modify the defined . N -
Hush; position of the measuring External micrometer with dial

sintefed bush

points to avoid design
features such as
grooves, etc.

indicator

! !
16 5 4 Iy
= 2 3
URYES PR
Distance to
Width measuring Num!)er o.f
L measuring lines
position
B ach M
<15 BI2 1
>15 < 50 4 2
> 50 6 2
Figure 8

© 1SO 2007 — All rights reserved
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Table 5 (continued)

Dimensions in millimetres, unless otherwise stated

Definition of measured

Test method/

Applicability geometrical characteristic measuring principle Test equipment
Thrust Wall thickness measured at determined | The thrust washer is External micrometer with dial
washer measuring points (P) on measuring measured at measuring | indicator
lines at a distance, a,, from the inside | points positioned as Device f . Il thick .
diameter of the washers, as shown in shown in Figure 9. evice .or measuring W? ICKness;
Figure 9 for details see the following table
It can be necessary to
madify the defined
po§ition of thg mea.suring Measuring pin Radius j )
points to avoid design load measuring gnvil
features such as N
grooves, etc.
0,8 < Fyp <15 3+0,2
- B —s
o 1
ah = B/2 B
Key
1 measuring points
@  For thrust half-washers, o = 80°;
for thrust washers, o = 120°.
Figure 9
12 © 1SO 2007 — Al rights reserved
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6.2 Outside diameter, D,

See Table 6.
Table 6
Dimensions in millimetres, unless otherwise stated
R Definition of measured Test method/measuring .
Applicability . e A Test equipment
geometrical characteristic principle
Metallic Outside diameter of a metallic thick- Measured in the radial direction | Measuring device
thick-walled |walled half-bearing is measured as a between two flat parallel faces Holding devi
half-bearing | pair in the free condition, determined of the measuring device olding device
using Equation (1) (see Figure 10) (see Figure 11)
X3 + 0,5 Xq+ X9
D= 23108t ) (1)
2
Figure 10 Figure 11
Wrapped See ISO 3547-2 and 3547-5. In accordance with ISO 3547-5 |In accordance with
bush ISO 3547-5
Unsplit Outside diameter of a.bush measured |Measured in the radial direction | Measuring devige
netallic in the free condition, determined as the |between two flat parallel faces Ext [ mi ¢ ith dial
ush; arithmetic mean of at least two of the measuring device . >c(j.err1a micrometer wi la
soliqd polymer [ measurements(see Figure 12) (see Figure 11). indicator
ush; | here th I Holding device
sintdred bush n cases where the wa
thickness outside diameter ratio
is such that
the bush may be considered
to be flexible, D, may be
measured according to
method A specified in
ISO 3547-5 for wrapped bushes.
Figure 12

© 1SO 2007 — All rights reserved
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Table 6 (continued)

Dimensions in millimetres, unless otherwise stated

Applicability

Definition of measured
geometrical characteristic

Test method/measuring
principle

Test equipment

Thrust washer

Outside diameter of a thrust washer
measured in the free condition over the
outside end faces (see Figure 13)

Measured in the radial direction
between two flat parallel faces
of the measuring device

Measuring method should take
account of design features, such

Standard test equipment

as chamiers
Figure 13
6.3 Inside diameter, D,
See Table 7.
Table 7
Dimensions in millimetres, unless otherwise gtated
L Definition of measured Test method/measuring .
Applicability . oy S Test equipment
geometrical characteristic principle
Metallic Inside diameter of a metallic thick- Measured in the radial direction | Measuring device, such gs an
thick-walled| |walled half-bearing with cylindrical using the spherical faces of the |internal two-point contact
half-bearing| | bore measured as a pair in the:free measuring pins (see Figure 15) | measuring instrument with a
condition, determined using . contact radius of 3 + 0,2
Equation (2); see Figure 14. —/Z/ZZM\ZZ/ZZ ] ]
s . Holding device
p,= 8+ 05 (1 +3) @) g
= 2 7 N\
s T ! T 777
g 7
i Figure 15
\\ | Y
The inside diameter may also be
determined by calculating the
Figure 14 difference between the outside
diameter and the wall thickness
(D, — 2s3) (see 6.1 and 6.2).
It can be necessary to modidfy
the defined position of the
measuring areas to avoid design
features such as oil pockets,
etc.
14 © 1SO 2007 — Al rights reserved
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Table 7 (continued)
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Dimensions in millimetres, unless otherwise stated

Applicability

Definition of measured
geometrical characteristic

Test method/measuring
principle

Test equipment

Wrapped
bush

Inside diameter of a wrapped bush
measured in pressed-in position
(see Figure 16 and ISO 3547-2)

Measured in the radial direction
using the spherical faces of the
measuring pins (see Figure 17)
or a gauge

Test method In accordance with
1SO 3547-6

Bore gauge (two- or three-
point contact) with setting
gauge

Air gauge with setting gauge

Measuring device according

Figure 16

The inside diameter may also be
determined by calculating the
difference between the outside
diameter and the wall thickness
(D, — 2s3) (see 6.1 and 6.2).

Figure 17

10 150 3547-6

Unsplit
etallic
bush;
sintgred bush

3

Inside diameter of a bush measured in
the free condition, determined as the
arithmetic mean of at least two
measurements (see Figure 18)

Figure 18

Measured in the radial direction
using the spherical faces of the
measuring pins (see Figure 17)

Bore gauge (two} or three-
point contact) with setting
gauge

Air gauge with setting gauge
Plug gauge

© 1SO 2007 — All rights reserved
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Table 7 (continued)

Dimensions in millimetres, unless otherwise stated

Applicability

Definition of measured
geometrical characteristic

Test method/measuring
principle

Test equipment

Solid polymer
bush

Inside diameter of a bush measured in
the pressed-in condition, determined
as the arithmetic mean of at least two
measurements (see Figure 16)

a)

Measured in the radial
direction using the spherical
faces of the measuring pins
(see Figure 17)

Checking the inside diameter
of a bush with one ring

Bore gauge (two- or three-
point contact) with setting
gauge.

Air gauge with setting gauge.
Ring gauge.

c)

gauge

The bush is successively
inserted into two gauging
rings, one corresponding to
the maximum size limit and
the other to the minimum
size limit of the housing
tolerance class H7.

Checking the inside diameter
of a bush with one ring
gauge

In accordance with

ISO 3547-2:2006, Jest C, for
wrapped bushes, the bush is
pressed into a ring gauge,
the size of.which is made up
of the nominal bush
diameter,*D, and the

rounded average value of
the tolerance class H7 or,
alternatively, as agreed
between supplier and
customer.

— The inside diameter in
the pressed-in condition,
Di’ ch Shall be measured
with a three-point
measuring instrument or
checked with a GO and
NO-GO plug gauge.

The inside diameter may
also be determined by
calculating the difference
between the outside
diameter, D, and the
wall thickness, s5, (D, —
2¢ ); see also 6.1 and

Testequipment according to
ISO 3547-6.

The use of measuring

instruments that'aré also
capable of meéasuring sh
of bush beres that deviat
from the.cylindrical shape
recommended. The width
the-fing gauges shall be
greater than the width of
bush. The permissible

deviations for the ring gayiges
amount to + 2 IT3, as
specified in ISO 286-1.

pes

s
of

he

NOTE

5]
6.2.
In order to enable the
manufacturer and the
customer to compare
results of different test
methods, it should be
agreed how to obtain the
results.

In the case of bushes

with two flanges, the measurement
is carried out, for example, by using
split-ring gauges.

16
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Table 7 (continued)

Dimensions in millimetres, unless otherwise stated

Apblicabilit Definition of measured Test method/measuring Test equipment
PP y geometrical characteristic principle quip
Thrust washer | Inside diameter of a thrust washer Measured in the radial direction | Standard test equipment
measured in the free condition .
between the inside end faces Measuring method should take
(see Figure 19) account of design features such
as chamfers.
Figure 19
6.4 | Width, B
See Table 8.
Table 8
Dimensions in millimetres, unless otherwise stated
. - Definition of measured Test method/ .
Appllicability . NI . . Lo Test efjuipment
geometrical characteristic measuring principle
Thip-walled |Width between the end faces\tneasured at any point | Measured between two |Measuring|device
and in the axial direction (see Figure 20) flat parallel faces of a Standard thst
thick-walled 7 measuring device andara tps
halftbearing; ) equipment
wiiapped- ’ Flanged bearings may
bush; also be manufactured
unspli’t- from plain journal
netallic bearings and thrust
b ush: B B washers, in which case
lid- |’ = = = o an appropriate checking
S0 |C)S§h¥mer Figure 20 method should be

agreed between the

sintgred-bush
manufacturer and user.

© 1SO 2007 — Al rights reserved 17
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6.5 Locating features

See Table 9.
Table 9
Dimensions in millimetres, unless otherwise stated
R Definition of measured Test method/ .
Applicability . e . L. Test equipment
geometrical characteristic measuring principle
Thin-walled | Element which locates the half-bearing, bush and thrust | Standard measuring | Measuring device
and washer (See examples in Figures 27 10 206) methods
thick-walled Standard tes{
half-bearing equipment
wrapped-bush; Gauge

unsplit metalllc

bush; =
solid polymef
bush; \1 \1
thrust washef
Key Key
1 locating notch 1 locating nick
Figure 21 Figure 22
1
1/'_ S _
Key Key
1 locating notch 1 loecating groove
Figure 23 Figure 24
1

Key

1 locating lugs 1 locating holes

Figure 25 Figure 26

18 © 1SO 2007 — Al rights reserved
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6.6 Lubricant feed and distribution features

See Table 10.
Table 10
Dimensions in millimetres, unless otherwise stated
R Definition of measured Test method/ .
Applicability . o . L. Test equipment
geometrical characteristic measuring principle
Thin-walled [Element of lubricant feed and distribution features of | Standard measuring Measuring device
and half-bearing, bush and thrust washer (see examples | methods.

. N e . A . . Standard test
thlb -wdlled LAl Flgureb £ 10 29, 107 TNore detdlls see 10U 5047 -9, . 1
halftbearing; |1SO 3548, 1SO 6525 and ISO 6526) equipmen

wrapped bush; Gauge
unsplit metallic 1 2 3
bush; |
solid polymer / |/
push; H—————1t
thrugt washer |
i
Key
oil pocket
2 oil groove
3 oilhole
Figure 27 — Key
1
-2
|
Key
1 oil hole
2 oil groove
Figure 28

Key

1  oil groove
2 oil pocket

Figure 29

© 1SO 2007 — Al rights reserved 19
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6.7 Surface conditions

See Table 11.
Table 11
Dimensions in millimetres, unless otherwise stated

Apblicabilit Definition of measured Test method/ Test equibment

PP y geometrical characteristic measuring principle uip
Thin-walled [ Surface roughness as defined in ISO 4287 Test method according | Roughness test

and 10 1SO 4288 equipment

thick-walled Radi ¢ i ti

half-bearing adius of measuping tip,

wrapped buslp;
unsplit metallic
bush;
solid polymef
bush;
thrust washef

as specified inSO 3274
preferred:

5,um cut-off: 0J8.

In)critical cases,
reference area testing
system should be uged.

Surface defects caused during manufacture and
subsequent handling.

According to degree, the defects may be considered

either detrimental or non-detrimental to performance.

Defects detrimental to performance may be

cracks,

burrs,

material accumulation,
mounds, etc.

Defects non-detrimental to performance may be
— stains,

— gauging marks,

— scratches, etc.

Visual inspection Naked eye
Magnifying glasses

Stereoscopic
microscope

Microscope
Roughness tester

Profilometer

20
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6.8 Crush height, a (peripheral length)

See Table 12.
Table 12
Dimensions in millimetres, unless otherwise stated
Definition of
. - measured . . .
Applicability geometrical Test method/measuring principle Test equipment
characteristic
ThifFwatted—a)—Peripheratfength— Testmethod shatt-be Tmaccordance with, 1SO652471992: Fordetails
halfrbearing The circumferential |a) Method A for D, < 200 ;elatmg o device
length which runs or [neasuring
f ioint Fe crugh height, see
rom one joint face c 1sd 6524

to the other
b) Crush height:

The size, a, by
which a half-
bearing fitted in a
checking block of
bore diameter, d,,
under a
predetermined
checking load, F,
exceeds the
defined peripheral
length of the
checking block
bore (see
Figure 30).
NOTE In practice,
the datum serves as a
basis for measuring a
(see Figure 30).

=

A
|<

~_

-
o

Key

1 checking block
2 date
a  crush height

Figure 30

b), Method B for D, > 200

In cases where D, > 500, the test method shall be
subject to agreement between the manufacturer and
user.

Key

1  checking block

8  The crush height equals a; + a,.

b The checking load, 7, shall be applied to each joint face.

Figure 31

—

© 1SO 2007 — All rights reserved
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6.9 Free spread

See Table 13.
Table 13
Dimensions in millimetres, unless otherwise stated
S Definition of rr_1easured Test method/ _
Applicability geometrical . inciol Test equipment
characteristic measuring principle
Thin-walled [[Cength by which the free Measured parallel o the External micrometer
and dimension, D;_,of a half- radial direction . .
thick-wall_ed bearing measfired over the | (see Figure 33) Device for measuring free spread
half-bearing | migdie of the joint faces a) Details relating to device for, measuring free

exceeds the diameter, d,
(see Figure 32)

Figure 32

Fpin
£

Figure 33

are as follows:

spread for metallic thin-walled half-bgaring

Outside Measuring pin load
diameter N
D,,£450 0.8 < Fyp <15

150% D, < 300

1,5<

F. <25

pin =

are as follows:

b) “Details relating to device for measurin
spread for metallic thick-walled half-b%aring

free

Measuring pin Iload

Outside
diameter N
D, <3252 Foin<25

manufacturer and user.

@  In the case where D, > 325, the test equipment
shall be subject to agreement between the

22
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6.10 Straightness of sliding surface

ISO 12301:2007(E)

See Table 14.
Table 14
Dimensions in millimetres, unless otherwise stated
Applicabilit Definition of measured Test method/measuring principle Test equipment
PP y geometrical characteristic ap P quip
Thin-walled [ Straightness of sliding surface | Principal standard dimensional measuring Device for measuring
halfbearing |measured In the axial direction | methods (see Figure 35)

(see Figure 34).

|
|
v L

Key

1 measuring line
2 checking block with ejector

Figure 34

This method applies to D, < 150; in the case
where D, > 150, the method shall be subject
to agreement between the manufacturer and
the user.

If an ejector pin is used, the measuring line
should be 3 mm to 5 mm away from the edge
of the pin.

The measurement is made under, a tangential
load simulating general conditions of use.

NOTE See Annex A{for "the calculation of
tangential load, F,,.

Key

1 checking block
2  ejector
3 measuring line

Figure 35

crush helgt[wt
Cheeking block

Device forimeasuring
straightnegs

© 1SO 2007 — All rights reserved
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6.11 Joint face taper, 7,

See Table 15.
Table 15
Dimensions in millimetres, unless otherwise stated
R Definition of measured Test method/ .
Applicability . s - o Test equipment
geometrical characteristic measuring principle
Thin-walled |Deviation of the joint faces parallelism in the axial | Test should be done under | Device for
half-bearing[ [ direction (see Figures 36 and 37) testload, I, (see measuring crgsh
Figure 37). height with.a
F turnable metef bar
ch r

(see Figure 31

~

1 | 3
e —— |
' A
-2

== 4
Key
1 dial gage
2  bearing
3 metering bar
4 checking block

Figure 36 Figure 37
6.12 Back pontact
See Table 16.
Table 16
Dimensions in millimetres, unless otherwise gtated
. - Definition of measured Test method/ .
Applicability - e . L Test equipment
geometrical characteristic measuring principle
Thin-walled | Pattern of contact to be Visual assessment. e.g. using Device for measuring crush
half-bearing | established between bearing blue ink between block and height
back and checking block bore bearing during the check Checking block
under a checking load, F,. ecking bioc
Blueing (transfer dye)

24 © 1SO 2007 — Al rights reserved
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6.13 Joint displacement, B,

ISO 123

01:2007(E)

See Table 17.
Table 17
Dimensions in millimetres, unless otherwise stated
R Definition of measured Test method/ .
Applicability . o . L. Test equipment
geometrical characteristic measuring principle
Wrapped Displacement between the ends | Test method shall be subject to Standard test equipment
bush of the joint faces in the axial agreement between the
directiom(see Figure 38) Tmanufacturer and user-
47
|
!
| By
i A\
4
Figure 38
6.14| Height of thrust half-washer, H
See Table 18.
Table 18
Dimensions in millimetres, unless otherwise stated
L Definition of measured Test method/measuring .
Appllicability - oy . Test equipment
geometrical characteristic principle
Thrust Height of the thrust half- Measured normal to the parting Measuring device
washer washer above the parting line in | line between two flat parallel

the free condition (see-Figure 39)

8] T A

Vo4 CN \ o=

Figure 39

faces of the measuring device

© 1SO 2007 — All rights reserved
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6.15 Flatness

See Table 19.

Table 19

Dimensions in millimetres, unless otherwise stated

Applicability

Definition of measured
geometrical characteristic

Test method/measuring
principle

Test equipment

Thrust

Flatness of two faces with respect

Measured between two flat

Gauge according to Figure 40

washer

1o each other

parallel faces of a gauge, having
a defined distance, y, between
the gauge faces (see Figure 40)

The washers shall fall through the
gauge under their dead weight,
i.e. without any further load being
applied.

NOTE This test method is
restricted by the mass, outside
diameter and wall thickness of the
washer.

Stat

L1

-2

N\

NN\

 J
A

Key

1 gauge
2 thrust washer

Figure 40

Guideline: y +0,1

= S3max

26
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6.16 Flange diameter, Dy

See Table 20.
Table 20
Dimensions in millimetres, unless otherwise stated
R Definition of measured Test method/ .
Applicability - e . o Test equipment
geometrical characteristic measuring principle
Metallic Flange diameter of the half-bearing across | Measured normal to the Standard test equipment
thifi-walled | the flange, without free spread parting Tine between two flat
haltbearing |(see Figures 41 and 42) parallel faces of the
measuring instrument
-:“,—'
S8
Figure 41
Metallic Flange diameter of the half-bearing Measured in thé4adial Standard test eguipment
thigk-walled | measured as a pair across the flange, in direction between two flat
halt-bearing |the free condition, determined using parallel faces of the
Equation (3): measuring instrument
x3+0,5(x1+x
e 3)
o
S
m
Figure 42
Wrapped Diameter of the bush measured at the Measured in the radial Standard test eguipment
bush; flange (see Figure 43) direction between two flat
unsp|it metallic I parallel faces of the
bush; measuring instrument
solid polymer
DUSh; -
S. ItUIUd L= ]
bush <
 J
Figure 43
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6.17 Distance between flanges, a5

See Table 21.
Table 21
Dimensions in millimetres, unless otherwise stated
. - Definition of measured . — .
Applicability geometrical characteristic Test method/measuring principle Test equipment
Metallic Distance between the flanges | Measured in the axial direction between two|Gap gauge
thin-walled [ [ Tn the axial direction flat parallel faces Two-point interndl
Fi 44 NO-
thicl?—rv]villed (see Figure 44) Other methods may be agreed between the micrometer
: manufacturer and user. However,
half-bearing measurements shall be made at the measuring Star)dard E[est
points indicated in Figure 45. equipmen
1
° TN
D % = 2,
<y ~ (1~ 1 N\ V!
* N acq = B/2 B B ’
Key
1 measuring points
Figure 44 Figure 45
Unsplit Distance between the flanges | Measuréd in the axial direction between two Gap gauge
metallic in the axial direction flat parallel faces Two-point internal
h; Fi 4 i
ZZTI d’ (see Figure 46) Other methods may be agreed between the micrometer
polymer manufacturer and user. However, Standard test
bush measurements shall be made at the measuring anaar tes
points indicated in Figure 47. equipmen
120°
Il
e = B/2
Key
Z % 1 measuring points
Figure 46 Figure 47
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6.18 Flange thickness, sj

ISO 12301:2007(E)

See Table 22.
Table 22
Dimensions in millimetres, unless otherwise stated
C Definition of measured Test method/measuring .
Applicability . - A Test equipment
geometrical characteristic principle
Thin-walled | Thickness in the axial direction Standard measuring methods | Measuring device
and between end face and inside face of M . int h . Ext I mi t ith
thigk-walled [ the flange (see Figures 48, 49 and 50) | .ca>uriNg PoinIs as shown in xaermna’ il er with a
halflbearing; < F!gure 45 (half-bearing) and spherical gontadt radius of
unsplit metallic e Figure 47 (bush). 3+0,2
) push; If oil grooves or oil pockets are
soliq polymer % positioned in the area of the
~ push; three determined measuring
sintgred bush points, alternative measuring
points should be agreed.
Figure 48
L Sl
Figure 49

Wrapped bush

Distance between the flange face and
the supporting surface of aring gauge

Measured in axial direction
from flange face to ring gauge
supporting surface on three
measuring points as shown in
Figures 47 and 50.

The bush shall be pressed into
the ring gauge up to the
supporting surface.

Measuring instryment with a
spherical contad radius of
1,5+0,2

Ring gauge middle H7
according to
ISO 3547-2:2006, Table 6, or,
alternatively, as pgreed
between supplier and
customer

hep = (Dy + D)4

Figure 50

© 1SO 2007 — All rights reserved
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6.19 Perpendicularity (squareness) of flange

See Table 23.
Table 23
Dimensions in millimetres, unless otherwise stated
. - Definition of measured Test method/measuring .
Applicability - e s Test equipment
geometrical characteristic principle
Thin-walled | Perpendicularity of flange with Test method shall be subjectto | Test equipment shall be subject
and reference 1o the axis (datum axis) | agreement between the to agreement between the
thick-walled| [ of the outside diameter of the manufacturer and user. manufacturer and user.
half-bearing] |half-bearing or bush
unsplit metallic | (see Figures 51 and 52)
_bush; NOTE The datum for a
solid polymef |sintered bush is usually the sliding
bush; surface.

sintered bush

L

Figure 51

L]
4

Figure 52

30
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6.20 Geometric deviations

6.20.1 Cylindricity

See Table 24.
Table 24
Dimensions in millimetres, unless otherwise stated
Applicability Deflnltl_on of measur_ecl Test meth_od/.mleasurlng Test equipment
geometricatcharacteristic principte
Unsplit Cylindricitiy of the backing in the | Cylindricity measured by rotating |Measuring device
nt?taltl:c axial direction (see Figure 53) the bush (see Flgure.54) ~ |indicator and\-block, angle 90°
us NOTE 1 In assessing cylindricity, |, 110°

the conical form, convexity, etc., are
all included when making the |Fortheradius of the measuring
measurements; the total indicator [ gnvil,"see the table oncerning

reading is equal to twice the(the solid polymer bush in Table 4.
cylindricity error.

NOTE 2 Unless othenwise
agreed, the position of the ‘measuring
points is the same as\ in 'the line
measurement for unsplit metallic
bushes (see 6.1.1).

Figure 53 Figure 54
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6.20.2 Run-out of thrust face

See Table 25.
Table 25
Dimensions in millimetres, unless otherwise stated
Applicability Definition of measured Test method/measuring principle Test equipment
geometrical characteristic
Unsplit Circular run-out of thrust face Circular run-out of thrust face Measuring device
metallic with reference to the axis of the | measured at distance, %, from the axis Standard test ) ¢
bush; outside diameter (datum axis) |(see Figure 56) andard test equipmen
solid polymef | of the bush (see Figure 55)
bush; NOTE The datum for a

sintered bush

sintered bush is usually the sliding
surface.

A
Z|
Figure 55

Figure 56

32
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6.20.3 Coaxiality and concentricity

See Table 26.
Table 26
Dimensions in millimetres, unless otherwise stated
L Definition of measured Test method/measuring .
Applicability - oy s Test equipment
geometrical characteristic principle
Thick-walled | Caoincidence of the axes of the inside and | Test methad shall he Qllhjpr‘f ta Test pnlllilnmnnt shall be
halftbearing |outside diameters of the bearing (see agreement between the subject toragfeement
Figure 57) manufacturer and user. between.the manufacturer
n When the wall thickness is and gybe.
checked, deviations of coaxiality
‘ and concentricity should remain
within the tolerance on the wall
"l thickness.
(D
7
Figure 57
Unsplit Coincidence of the axes of the inside and-fUnless otherwise agreed Test equipment
metallic outside diameters of the bush between the manufacturer and Th thicity of th
Bush; (see Figure 58) user, continuous measurement he <I:(c_>ncen ftet yg I s
siptered Both the insid d outside di " of the position of the surface on IC ectr:ng %guge ?tr? e
bush o) e inside and outside diameters circumferential lines at ess than o of the

may be considered as alterpative datum tolerance on the

predetermined measuring points

axes. as described in 6.1.1 for the line concentricity jof the bush.
measurement for an unsplit
metallic bush (see Figure 59)
O[]
A
A  J

Y |Key
1  checking gauge

Figure 58 Figure 59
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Table 26 (continued)

Dimensions in millimetres, unless otherwise stated

Applicability

Definition of measured
geometrical characteristic

Test method/measuring
principle

Test equipment

Solid polymer
bush

Coincidence of the axes of the inside and

outside diameters of the bush (see
Figure 60)

Unless otherwise agreed
between the manufacturer and
user, continuous measurement
of the sliding surface of the fitted
bush on circumferential lines at
predetermined measuring points

Measuring device with ring
gauge (the bush is
inserted in the ring gauge)

Radius of measuring anvil:

3+£0,2

Figure 60

g5 described im6- -t forthetine
measurement of a solid polymer
bush (see Figure 61)

Key
1 ring gauge
2 bush

Figure 61

The concentricity ofithe
ring gauge shall-be leps
than 10 % ofthe-tolerpnce
on the conéentricity of the
bush.

34
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7 Material quality characteristics

ISO 12301:2007(E)

In order to assess the quality of the plain bearing, important material quality characteristics are specified in
Clause 7.

NOTE

The applicability of the quality characteristics to specific types of bearing is given in Table 2.

An example of the construction of a typical multilayer thin-walled half-bearing with optional layers is shown in
Figure 62 for the purposes of illustrating the various layers and their properties considered in Clause 7.

Key
1 sfeel backing
2 Dbparing lissing
3 Dbhrrier layer
4 oyerlay
5 cprrosion protection layers (flash)
Figure 62
7.1 | Metallic solid materials
See Table 27.
Table 27
Material quality characteristic Test method/measuring principle Test equipment
7.11 Hardness Hardness testing shall be in accordance with |Hardness tester
ISO 4384-2
7.1.2 Material compasition Chemical and/or physical analysis Subject to agreement between
the manufacturer and user
713 Material structure Standard micro-section techniques Microscope, etc.

© 1SO 2007 — All rights reserved
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7.2 Metallic multilayer material

See Table 28.

Table 28

Material quality characteristic

Test method/measuring principle

Test equipment

7.21 Overlay properties

7211 Overlay thickness Non-destructive measurement can be in Beta backscatter gauge
accordance with 1ISO 3543. Beta backscatter
method

7.21.2 Qverlay composition Chemical and/or physical analysis Subject to agreement
between the manufactyrer
and user

7213 Qverlay hardness Test method shall be subject to agreement Micro-hardness test

between the manufacturer and user. apparatus

7.2.2 Liining properties

7.2.21 Ljning thickness Magnetic method should be in accordance with, |Magnetic gauge

1ISO 2178.

7222 Ljning composition Chemical and/or physical analysis Subject to agreement
between the manufactyrer
and user

7223 Ljning structure Micro-structural analysis shall be subject to Microscope

agreement between the manufacturer and user.
Hardness shall be according to ISO 4384-1.

7224 Ljning hardness Hardness tester

7.2.3 Backing properties

7.2.31 Backing composition Chemical and/or physical analysis. Subject to agreement
between the manufactyrer
and user

7.2.3.2 Backing hardness Hardness testing shall be in accordance with Hardness tester

SO 4384-1.
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Table 28 (continued)

ISO 12301:2007(E)

Material quality characteristic

Test method/measuring principle

Test equipment

7.24

7.241 Bonding of lining to backing

Adhesion (bond) of adjacent layers

The method selected for bond strength
assessment shall be appropriate to the types of
lining and backing material and the lining
thickness for a given part.

There is no single established test appropriate to
all situations and many of the tests used during
manufacture are empirical in nature and relate

As appropriate

Solely to specific material combinations and
bonding processes.

Tests that may be used include the following
lists (all thickness measurements are also
possible on a micro-section with a microscope).

a) For lining thickness < 2:

1) chisel and peel back tests for aluminium
alloy linings;

bend test for copper alloy linings;
pip shear test for all lining faterials;
fatigue test for all lining)materials;

non-destructive qualitative ultrasonic
tests for lead/tin alloy linings.

b) For lining thickngss > 2:

1) tests 1)40:5) above may be used;

2) non-destructive qualitative ultrasonic test
according to ISO 4386-1 for lead/tin alloy
linings;
lack of bond at the edge of lined areas
may be detected visually or with the aid
of dye penetrants;

3) destructive test (Chalmers) in accordance
with ISO 4386-2 for all lining materials;

4) non-destructive testing by dye
penetration method in accordance with
1ISO 4386-3.

7.2.42 Bonding-of overlay to lining

There is no single established test for overlay
adhesion. Qualitative tests used by
manufacturers and users are generally
destructive:

a) cross-cut test:

Subject to agreement

between the manufacturer

and user

b) heat treatment test;
c) pull-off test;
d) bonding test by solder;

e) knife test.

NOTE Test principles similar to a) and c) are
described in ISO 2409 and ISO 4624.
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