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ISO 12301 : 1992 (E)

Plain bearings — Quality control techniques and

= PR L PR [} _J PR - '] | LPW
inspectionm o1 geometricar and material quairty
characteristics

1 Scope agreements based on this international Standard 3

and inspec
characteristi

— metalllc thin-walled half-bearings,

1SO 3548

This Internaﬂonal Standard specifies quality control techniques

ion of the geometrical and material quality
s of the following types of plain bearing:

as specified in

— metalllc thin-walled flanged bearings, as specified in

ISO 6864

— metallfc thick-walled half-bearings (with and withelt

flange) W
not nec
Stot * Do

— wrapp)
— unspli
from sol

diameters

— therm
side diam

— ring-t
thrust w.

spectively;

hich are manufactured as halves but which-are
bssarily  interchangeable and have the'ratio
> 0,11;

ed bushes, as specified in ISO 3547,

metallic bushes (with and without flange) made
d and multilayer materials and with outside
up to 230 mm, as speeified in 1SO 4379;

pplastic bushes (with and without flange) with in-
eters up to anddncluding 200 mm;

pe thrust.washers and pressed bimetallic half-
shers,as\specified in 1SO 6525 and 1SO 6526, re-

’

to investigate the possibility of applying the most
of the standards ifdicated below. Members of IEC
tain registers_of currently valid International Stan

1SO 286-1:::1988, /SO system of limits and fits —
of tolerances, deviations and fits.

1ISQ468 : 1982, Surface roughness — Paramete
and general rules for specifying requirements.

1ISO 1880 : 1979, /Instruments for the measurem
roughness by the profile method — Contad
struments of progressive profile transformati
recording instruments.

ISO 2178 : 1982, Non-magnetic coatings
substrates — Measurement of coating thicknes
method.

ISO 2795 : 1991, Plain bearings — Sintered bus
sions and tolerances.

ISO 3543 : 1981, Metallic and non-metallic
Measurement of thickness — Beta backscatter

1ISO 3647 : 1976, Plain bearings — Wrapped bus|
sions, tolerances and methods of checking.

re encouraged
recent editions
and 1ISO main-
Hards.

Part 1: Bases

s, their values

ent of surface
t (stylus) in-
bn — Profile

bn  magnetic
5 — Magnetic

hes — Dimen-

coatings —

nethod.

hes — Dimen-

— plain bearings made from sintered material, as specitied
in ISO 2795.

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this International
Standard. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to

1) To be published. (Revision of ISO 4378-1 : 1983)
2) To be published. (Revision of ISO 4379 : 1978)

ISO 3548 : 1978, Plain bearings — Thin-walled half bearings —

Dimensions, tolerances and methods of checking.

ISO 4378-1: — "V, Plain bearings — Terms, definitions and
classification — Part 1: Design, bearing materials and their
properties.

ISO 4379 : —2), Plain bearings — Copper alloy bushes.

ISO 4384-1 : 1982, Plain bearings — Hardness testing of bear-
ing metals — Part 1: Compound materials.
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ISO 4384-2 : 1982, Plain bearings — Hardness testing of bear-
ing metals — Part 2: Solid materials.

ISO 4386-1 : 1992, Plain bearings — Metallic multilayer plain
bearings — Part 1: Non-destructive ultrasonic testing of bond.

ISO 4386-2 : 1982, Plain bearings — Metallic multilayer plain
bearings — Part 2: Destructive testing of bond for bearing
metal layer thicknesses > 2 mm.

I1SO 4386-3 : 1992, Plain bearings — Metallic multilayer plain
bearings — Part 3: Non-destructive penetrant testing.

where

¢t is the stochastic variable according to Student’s ¢ distri-
bution; ¢ = 2 and corresponds to a statistical uncertainty in
measurement P = 95 %, for which the probability of ex-
ceeding the value (1—-P) = 0,05 or 5 %;

g is the standard deviation.

NOTE 1 The uncertainty of measurement is normally included in the
tolerance given.

2

ISO 6524 : 1983 Plain bearings — Methods of dimensional
control — Peripheral length checking of thin-walled half bear-
ings.

1ISO 6525 : 1983
made from strip

I1ISO 6526 : 1983,
thrust washers -

1ISO 6691 : 1989,
Classification an

1SO 6864 : 1964,
bearings — Dim

1ISO 12306 : —1
thickness of thin-
wrapped bushes

1ISO 12307 : — 1
diameter of wrap

Plain bearings — Ring type thrust washers
— Dimensions and tolerances.

Plain bearings — Pressed bimetallic half
- Features and tolerances.

Thermoplastics for plain bearings —
/ designation.

Plain bearings — Thin-walled flanged half
bnsions, tolerances and methods of checking.

Plain bearings — Measurement of wall
walled half-bearings and thin-walled unsplit or

Plain bearings —
iped bushes.

Checking the outside

3 Definitio

S

For the purposeq of this International Standard, the définitions
of technical term relating to plain bearings given inlSO 4378-1

and the followi

definitions of terms relating'to/ quality and

measurement apply.

3.1 quality of] plain bearing: Condition which renders a
plain bearing fit| to fulfil given requirements. The given re-

quirements are

nerally dependent/upon the intended use.

3.2 quality cqntrol techniques: The method, equipment
and procedure by means_of which the quality of a plain bearing

is assessed.

3-6—measuring—points—Himest—Agreed—pomts  [lines]
established to facilitate agreement on testing.

NOTE 2 The establishment of measuring points “(lines] does not
preclude the need to comply with dimensionahspecificatigns in other
areas.

3.7 tolerance: Range of acceptable measurements between
the upper specified limit and-the/lower specified limjt.

4 Symbols and units

For the purposés’of this International Standard, thp symbols
and units areas diven in table 1.

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 charac-
teristics of a plain bearing with applicable requirements.

3.5 uncertainty of measurement: The uncertainty of

measurement, u
mula:

u= tto

, can be calculated using the following for-

1) To be published.

Table 1
Symbol Parameter 51 Unit
a Crush height (nip) mm
Aa Measured change in a mm
a, Distance between measuring lines mm
ag Distance between gauge faces mm
ag Distance between flanges mm
At Effective cross-section mm?
B Width mm
By Joint displacement mm
d, Diameter of the checking block bore mm
dy Housing diameter mm
Dy Flange diameter mm
Dy, Diameter measured across the jointin |
the free state; free spread diameter

D; Inside diameter mm
D, Outside diameter mm
E o4 Elastic reduction mm

Fe Checking foad N

Foin Checking load (measuring pin) N

Fian Tangential load of bearing as fitted N
hp Joint face taper mm
H Height mm
r Repeatability um
Sq Steel thickness mm
S Bearing lining thickness mm
52, red Bearing lining thickness, reduced mm
Sg Flange thickness mm
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Table 1 (concluded)
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5 Summary of defined quality characteristics

Symbol Parameter Sl Unit A summary of defined quality characteristics is given in table 2
- for the convenience of users of this International Standard, as a
Stot Wall thickness (total) mm guide indicating which defined quality characteristics are rel-
T Tolerance mm evant to each type of bearing.
u Uncertainty of measurement mm
X1, Xp0 or X; | Individual measured values mm The sequence of the characteristics listed in table 2 does not
. Maxi def tion i determine their importance. The manufacturer and user shall
“max aximum detormation in mm agree on priorities for the quality characteristics which, from
compression . . . . S .
L o ) their points of view, are required to assure reliability and life-
Emin Minimum deformation in compression| mm time of the product
Oian Thngential strength N/mm?
P Stress N/mm? NOTE 3 A key explaining the meaning of signs-used in table 2 is pro-
vided at the bottom of the table.
Table 2
T f plai i
Relevant ' ) ype of plain bearing
clause/ : Thin- Thick- Unsplit Thermo- Thrust
b-cl Quality characteristic walled walled Wrapped p " . Sintered washer
sub-clause half half metallic plastic .
No. alf- alf- bush bush bush bush (ring
bearing bearing and half)
6 (Tometrical quality
characteristics
6.1 Wall thickness, sy,
6.1.1 Line measurement + + + + -
6.1.2 Point measurement N + + + + +
6.2 Opitside diameter, D, - + + + + + +
6.3 Inside diameter, D; - + + + + + +
6.4 Width, B + + + + + -
6.5 Lecating features £ + + + + - +
6.6 Liibricant feed and distibution
faatures + + + + + - +
6.7 Spirface conditions + + + + + - +
6.8 Ctush height, a + - - - - - -
6.9 Free spread + + - - - - -
6.10 Straightness of.sliding surface + - - - - - -
6.11 Joint facetaper, h, + — — — — — —
6.12 Back gontact + - - - - - -
6.13 Joint"displacement, B, - - + - — — —
6.14 Height of thrust half-washer, H - - - - - (+) +
6.15 Flatness - - - - - (+) +
6.16 Flange diameter, Dy + + + + + + -
6.17 Distance between flanges, ay + + + + + - -
6.18 Flange thickness, sy + + + + + + -
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 - + - + -



https://standardsiso.com/api/?name=7e653603864b7b671f61c1c330f95ada

1ISO 12301 : 1992 (E)

Table 2 (concluded)

Relevant ) ) Type of plain bearing
clause/ Quality characteristic J:fﬁh vrlgll‘l::t-i Wrapped Unsplit Thermo- Sintered Thﬂrj\St
sub-clause half- half- bupsrl’1e metallic plastic '3 u":;‘e “ﬁﬁ\ ger
No. bearing bearing bush bush and half)
7 Material quality
characteristics
71 Metallic solid material
711 _Hardness = = + = = -
71.2 Material composition - - - < -
7.1.3 Material structure - - - — -
7.2 Multilayer metallic material
7.21 Overlay properties - - -
7.2.2 Lining properties - — -
7.23 Backing properties - - -
7.24 Adhesion (bond) of adjacent
layers + * * - B B +
7.3 Hlastic layer material
7.31 Overlay properties - - - - - (+)
7.3.2 Lining properties - - - - - (+)
7.33 Backing properties - - - - - (+)
734 Adhesion (bond) of adjacent _ _ \ B _ _ (+)
layers

7.4 Tlhermoplastic material (solid)
7.4.1 Material composition - - - - - -
74.2 Material structure - Q - - - -
75 Yintered material
751 Material composition - - - - — + -
75.2 Material structure N - - - - -

Key

Plus sign indicaes that the characteristic is generally applicable to all types of bearings.

Plus sign in pargntheses indicates that thiS.characteristic is not always applicable.

Minus sign indigates that the charactéristic is not relevant for the corresponding type of bearing.

6 Geometri¢al quality characteristics

In order to asses

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

6.1 Wall thickness, s,

See table 3.
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Table 3
Applica- Definition of geometrical . . .
bility characteristic to be measured Test method/measuring principle Test equipment
Metallic See figure 1 and 1SO 12306. In accordance with 1ISO 12306. (See

thin-walled
half-

figure 2.)

Device for measuring wall thickness (see
also ISO 12306).

bearing NOTE — This test method is also applicable

when measuring joint face bore relief.

Figure 1 Figure 2

Metallic Sed figure 1 and 1SO 12306. Measured normal to the back surface in Device for measuring wall thickness.
thick- the radial direction using the spherical
walled faces of the measuring pins, in aégcord-
half- ance with 1ISO 12306. (See figure 2.)
bearing
Wrapped Sed figure 1 and 1SO 12306. In accordance with 1S©12306. (See Device for measuring wall thickness (see
bush figure 2.) also 1SO 12306).

NOTE — Depending-on the manufacturing pro-

cess, the back of“the wrapped bush may show

slight hollows. ;The wall thickness shall,

therefore, be’measured outside these hollows,

i.e..omthe “bearing areas’” (see 1ISO 3547).

In-the\Cases D; < 8 or D; > 150, the test

method shall be subject to agreement between

the manufacturer and user.
Unsplit Sed figure 1 and 1SO 12306. In accordance with 1ISO 12306. (See Device for measuring wall thickness (see
metallic figure 2.) also 1SO 12306).
bush

NOTE — The wall thickness may also be deter-

mined by obtaining the difference between the

outside and inside diameters (D, — D)) (see 6.2

and 6.3).
Thermo- Segq figure 1 and_1S0~12306. In accordance with ISO 12306. (See Device for measuring wall thickness.
plastic figure 2.)
bush
Sintered Seg figure*1 and 1SO 12306. In accordance with 1ISO 12306. (See Device for measuring wall thickness (see
bush figure 2.) also 1SO 12306).
Thrust Axial distance between the two faces of Measured parallel to the axial direction Device for measuring wall thickness.
washer the washer (see figure 3). using the spherical faces of the measuring

Stot

Figure 3

pins (see figure 4).

[
Figure 4
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6.1.1 Line measurement (wall thickness)

See table 4.
Table 4
Applica- Definition of geometrical Test method/measuring Test i ¢
bility characteristic to be measured principle est equipmen
Metallic See figure 5 and ISO 12306. The thickness of the half- Device for measuring wall thickness (see also

thin-walled
half-

NOTE — The distance a, between the

bearing or bush is measured
continuously on one, two or

1SO 12306).

Measuring linés

Figure 6

and user.

2 The defined position of the
measuring lines may have to be
modified to avoid design features
such as grooves, etc.

bearing; mEasuTNg-es tsTreasured from e edge | hTee predetermined or agreed
wrapped of fthe sliding surface. measuring lines, in accordance
bush; with ISO 12306. (See figure 5.)
unsplit
metallic B NOTE — The defined position of the
bush measuring lines may have to be
Chamfer modified to avoid design features
such as grooves, etc.
9 9
Measuring lines
Figure 5
Metallic Sep figure 6 and I1ISO 12306. The thickness of the haif- Device for measuring wall thickness; for |details see the
thick- bearing is measured continu- following table.
walled NQTE — The distance a, between the ously on two predetermined or
half- mepsuring lines (a; = 6) is measured from | agreed measuring lines;%in
bearing thel edge of the sliding surface. accordance with 1S0O."12306. Wall Checking load Uncér- Radius
(See figure 6.) a (measuring pin) | tainty of | of meas-
thickness
Foin measyre- uring
NOTES Stot N meft anvil
1 Insthe'case where s, > 25, the <10 08<F. <15 +00015
test method shall be subject to ot — A 302
agreement between the manufacturer 10 < 510t < 25 1.6 <Fpin<25 i0,0&Z
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measuring lines (g, = 1,6) is measured
from the edge of the sliding surface.

agreed measuring lines, in
accordance with ISO 12306.

Applica- Definition of geometrical Test method/measuring Test . nt
bility characteristic to be measured principle est equipmen
Thermo- See figure 7 and 1SO 12306. The thickness of the bush is .
plastic measured continuously on one, Device for measuring wall thickness; for details see the
.bush NOTE — The distance a. between the | two or three predetermined or . following table.

(See figure 7.) Outside Checking load Radius Uncer-
diameter (measuring pin) | of meas- | tainty of
e ~ " o NOTE — The defined position of the D Foin uring measure-
I 7 A measuring lines may have to be N anv ment
/7 modified to avoid design features
such as grooves, etc. D, <150 08< Fpin <15 3+ 0p
T +0,005
1.9 15 150 < D, <300| 15<Fy,<25 | 5:op
BI2
B
Figure 7

6.1.2 Point measurement (wall thickness)

See table 5.
Table 5
Applica- Definition of geometrical Test'miethod/ measuring .
bility characteristic to be measured principle Test equupment

Metallic Wall thickness measured at determined In accordance with Device for measuring wall thickness (see fiso
thin-walled | megsuring points (see ISO 12306). 1SO 12306. 1ISO 12306). :
half-
bearing; NOTE — The defined position of
wrapped the measuring points may have
bush: to be modified to avoid design
unsplit features such as grooves, etc.
metallic
bush
Metallic Wall thickness.measured at determined In accordance with External micrometer with dial indicator.
thick- meagsuringspoints which are subject to 1ISO 12306.
walled agreement between the manufacturer
half- and user. NOTE — The defined position of
bearing the-measuHng-peints-ray-hav

to be modified to avoid design

features such as grooves, etc.
Thermo- Wall thickness measured at determined In accordance with External micrometer with dial indicator.
plastic measuring points (see 1ISO 12306). 1ISO 12306.
bush; Device for measuring wall thickness (see also
sintered NOTE — The defined position of 1SO 12306).
bush the measuring points may have

to be modified to avoid design

features such as grooves, etc.
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Table 5 (concluded)

measuring lines at a distance a, from
the inside diameter of the washers,
as shown in figure 8.

as shown in figure 8.

NOTE — The defined position of the
measuring points may have to be
modified to avoid design features

Applica- Definition of geometrical Test method/measuring Test ' ¢
bility characteristic to be measured principle est equipmen
Thrust Wall thickness measured at deter- The thrust washer is measured External micrometer with dial indicator.

washer mined measuring points (P) on at measuring points positioned

Device for measuring wall thickness; for details see the
following table.

Pz such as grooves, etc.
T
[ F Checking Toad |I|
(measuring pin) Radius of ncertainty of
/. \ measuring anvil measurement
P1 ‘ | P3 08 < Fyin <156 3\£0.2 £10 %
’ ) 5 - B ’ pin = "~ of tolerance
B <2

Measuring points
:Ihrust half-washers: @ = 80°
hrust washers: @ = 120°

Figure 8

6.2 Outside diameter, D,

See table 6.
Table 6
Applica- Definition of geometrical Test method/measuring Test equipment
bility characteristic to be measured principle quip
Metallic Outside diameter of a metallic thick-walled® | Measured in the radial direction between Measuring device.
thick- half-bearing measured as a pair in the.frée | two flat parallel faces of the measuring
walled corjdition, determined using the following device (see figure 10). Holding device.
half- formula: >
bearing O Uncertainty of measurement: +10 % of
X3 + 0,50x; + X5 the tolerance on outside digmeter.
b, = T - —|—
. Pr, | oxg = e —
& e
m
—|—
Figure 9 @
Figure 10
Wrapped See 1SO 12307. In accordance with 1ISO 12307. In accordance with ISO 12307.
bush
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Applica- Definition of geometrical Test method/measuring Test . ¢
bility characteristic to be measured principle est equipmen
Unsplit Outside diameter of a bush Measured in the radial direction between two Measuring device.
metallic measured in the free condition, flat parallel faces of the measuring device (see
bush; determined as the arithmetic figure 10). External micrometer with dial indicator.
thermo- mean of at least two
plastic measurements (see figure 11). NOTE — In cases where the wall thickness outside Holding device.
bush; diameter ratio is such that the bush may be considered
sintered to be flexible, D, may be measured in accordance with Uncertainty of measurement: +10 % of
bush method A specified in ISO 12307 for wrapped bushes. tolerance on outside diameter.
v ®()o
Figure 11
Thrust Outside diameter of a thrust Measured in the radial direction between two flat Standard test equipment.
washer wasgher measured in the free con- parallel faces of the measuring device.
ditipn over the outside end faces Uncertainty of measurement: |+ 10 % of
(seg figure 12). NOTE — Measuring method should take account of tolerance on outside diameter
design features such as chamfers.
o0,
Figure 12
6.3 Inside diameter, D,
See table 7.
Table 7
Applica- Definition of geometrical Test method/measuring Test . -
bility characteristic to be measured principle est equipmen
Metallic e diameter of a metallic thick-walled Measured in the radial direction using the Measuring device, such as J;n internal two-
thick- half-bearing with cylindrical bore measured spherical faces of the measuring pins (see point contact measuring ingtrument with a
walled half- pair in the free condition, determined figure 14). contact radius of 3 £ 0,2.
bearing usipg the following formula: /
Holding device.
x3 +05(x; + xp)
- 2 Uncertainty of measuremengt: +10 % of
the tolerance on inside dianpeter.
/T\ A - |
5 %o -
g 5
R © N NN
Figure 14
NOTES
r/ 1 The inside diameter may also be determined
by calculating the difference between the outside
diameter and the wall thickness (D, — syor)
Figure 13 (see 6.1 and 6.2).
2 The defined position of the measuring areas
may have to be modified to avoid design features
such as oil pockets, etc.
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Table 7 (continued)

the Erithmetic mean of at |east two
meapurements (see figure\15).

NOTES

1 The bush is pressed into two ring gauges in
succession, one of which corresponds to the
maximum dimension and the other to the
minimum dimension of the agreed tolerance
zone of the location hole. When pressed into
the ring gauge with the minimum dimension,

Applica- Definition of geometrical Test method/measuring T )
bility characteristic to be measured principle est equipment
Wrapped Inside diameter of a wrapped bush Measured in the radial direction using the Bore gauge (two- or three-point contact)
bush measured in pressed-in position (see spherical faces of the measuring pins (see | with setting gauge.
figure 15). figure 16).
Air gauge with setting gauge.
NOTE — The inside diameter may also be deter-
mined by calculating the difference between the Measuring device in accordance with
outside diameter and the wall thickness 1SO 12306 and SO 12307.
/\ (D = Sior) (see 6.1 and 6.2).
= For details of the measuring device, see the
following table.
é/ Inside Radius for Uncer-
diameter contact tainty of
D; method fneasurement
Di< 15| To be agreed +10 % of_
Figure 15 Figure 16 tplerance on in-
g 9 15<D; <200 3+02 side diameter
Unsplit Insidle diameter of a bush measured in Measured in the radial direction using.the Bore gauge (two- or three-point contact)
metallic the free condition, determined as the spherical faces of the measuring pinsd(see with setting gauge.
bush; aritmetic mean of at least two figure 16).
sintered measurements (see figure 17). Air gauge with setting gauge.
bush
Plug gauge.
For details of the measuring device, see
table for wrapped bush.
Figure 17
Thermo- Inside diameter of a bush measured in Measured in the radial direction using the Bore gauge (two- or three-point contact)
plastic the pressed-in condition, detérmined as spherical faces of the measuring pins (see with setting gauge.
bush figure 16).

Air gauge with setting gauge.
Ring gauge.

For details of the measuring device, see
table for wrapped bush.

NOTE — The use of measuring insfruments which

the inner diameter of the bush shall not be less
than the lower limit. When pressed into the ring
gauge with the maximum dimension, the inner
diameter of the bush shall not exceed the upper
limit.

2 In the case of bushes with two flanges, the
measurement is carried out, for example, by
using split-ring gauges.

10

are also capable of measuring shapes of bush
bores which deviate from the cylindrical shape is
recommended. The width of the ring gauges shall
be greater than the width of the bush; the per-
missible deviations for the ring gauges amount to
+1/2 173, in accordance with ISO 286-1.
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Applicability

Definition of geometrical characteristic
to be measured

Test method/measuring
principle

Test equipment

Thrust washer

Inside diameter of a thrust washer measured in the
free condition between the inside end faces (see
figure 18).

Measured in the radial direc-
tion.

NOTE — Measuring method
should take account of design
features such as chamfers.

Standard test equipment.

Uncertainty of measure-
ment: +10 % of tolerance
on inside diameter.

Figure 18

6.4 Width, B
See table 8.

Table 8

Applicability

Definition of geometrical characteristic.
to be measured

Test method/measuring
principle

Test equipment

Thin-walled and [thick-
walled half-bear{ng;
wrapped bush;
unsplit metallic bush;
thermoplastic bysh;
sintered bush

Width between the end faces measured,af any point
in the axial direction (see figure 19).

Figure 19

Measured between two flat
parallel faces of a measuring
device.

NOTE — Flanged bearings may
also be manufactured from plain
journal bearings and thrust
washers, in which case an ap-
propriate checking method
should be agreed between the
manufacturer and user.

Measuring ddvice.
Standard tes{ equipment.
Uncertainty df measure-

ment: +10 % of tolerance
on length.

1"


https://standardsiso.com/api/?name=7e653603864b7b671f61c1c330f95ada

1ISO 12301 : 1992 (E)

6.5 Locating features

See table 9.
Table 9
s e Definition of geometrical characteristic Test method/measuring .
Applicability to be measured principle Test equipment

Thin-walled and thick- Element which locates the half-bearing, bush and thrust Standard measuring Measuring device.
walled half-bearing; washer (see examples in figures 20 to 25). methods. .
wrapped bush; Standard test equipment.
unsplit metallic ttlsh
thermoplastic buph; . Uncertainty of measure-
thrust washer | ment 1D % of the

i telerance.

= Gauge.

- T
Locating notch Locating nick
Figure 20 Figure 21

Locating groove

Locating notch

1@

Figure 22 Figure 23

| Locating lugs

< Locating holes

Figure 24 Figure 25

12
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6.6 Lubricant feed and distribution features

See table 10.

Table 10

1ISO 12301 : 1992 (E)

Applicability

Definition of geometrical characteristic
to be measured

Test method/measuring
principle

Test equipment

Thin-walled and thick-
walled half-bearing;
wrapped bush; unsplit

Element of lubricant feed and distribution features of half-
bearing, bush and thrust washer (see examples in figures
26 to 28; for more details see 1SO 3547, ISO 3548,

G O—REOE I Ta¥a WAl LoV}

Standard measuring
methods.

Measuring device.

Standard test equipment.

metallic bush; thrermo=
plastic bush; thfust
washer

TOU00Z0ana oo 09Z07~

Oil pocket

[—Oil groove
s Oil hole

Figure 26

/— Oil hole

Oil groove

Figure 27

Qil groove

Uncertairlty of measure-
ment?) £[10 % of the
tolerance].

Gauge.

K Oil pocket

Figure 28

13
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1ISO 12301 : 1992 (E)

6.7 Surface conditions

See table 11.

Table 11

Applicability

Definition of geometrical characteristic
to be measured

Test method/measuring
principle

Test equipment

Thin-walled and thick-
walled half-bearing;
wrapped bush; unsplit

Surface roughness as defined in ISO 468.

Test method in accordance
with 1SO 468.

Standard test equipment.

Radius of measuring area,

as-speeified4n ISO 1880:

metallic bush;
thermoplastic bush;
thrust washer

0,005 £)0,001
cut-o0ffy 08.

NOTE"— In ciftical cases,
reference arealtesting system
should be usel.

Surface defects caused during manufacture and sub-
sequent handling.
NOTE — 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.
Binocular vigwers.

Microscope.
Roughness tester.

Profilometer

14
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6.8 Crush height, a (peripheral length)
See table 12.

Table 12

Definition of geometrical
characteristic to be Test method/measuring principle Test equipment
measured

Applica-
bility

Thin- a) Peripheral length: Test method shall be in accordance with 1ISO 6524. For details relating to device for
walled measuring crush height, see
half- The circumferential length Method A 1SO 6524.

bearing which runs from one joint
fage to the other. For D, < 200

b)| Crush height: Crush height = a Datum
TT size a by which a half-
begring fitted in a checking
biqck of bore diameter d,,
unfer a predetermined [ A . —
checking load F, exceeds ¢

thg defined peripheral 9 !
lerjgth of the checking

bldck bore (see figure 29). X

NQTE — In practice, the datum ;
seryes as a basis for measuring ;

a (see figure 29). I
Checking blockA

Figure 29

Method B
For D, > 200

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

The_checking load F, shall be applied to each joint face.

Crush height = a; + a,

L9 5
!

Checking block l

Figure 30

15
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I1ISO 12301 : 1992 (E)

6.9 Free spread

See table 13.
Table 13
Applica- Definition of geometrical . . .
bility characteristic to be measured Test method/measuring principle Test equipment
Thin- Length by which the free dimen- Measured parallel to the radial direction External micrometer.
walled and | sion Dy of a half-bearing (see figure 32).
thick- measured over the middle of the Device for measuring free spread. Details
walled joint faces exceeds the diameter relating to device for measuring free spread are
half- d (pee figure 31). as follows:
bearing /
Foi a) for metallic thin-walléd\half-bearing, see
}—‘ pin the following table.

=
¢Dfs

Free spread = Dy — d

Figure 31

_‘
] i

|
l
oD fs

iz

Figure 32

. Checking load Uncer-
Outside . , .
X (measuring pin)|| tainty of
diameter .
D Foin measure-
> N ment
D, <150 |08<Fy,<15] +0,007
150 <D, <500 | 156 < Fyip <2,5 +0,013

b) for metallic thick-walled halfibearing, see

the following table.

. Checking load Uncer-
Outside . N .
N (measuring pin) || tainty of
diameter
Fy; measure-
D, pin
o N ment
D, < 325 2,5 max. +0,012

ment shall be subject to agreement
manufacturer and user.

*)In the case where D, > 325, the test equip-

between the

16



https://standardsiso.com/api/?name=7e653603864b7b671f61c1c330f95ada

6.10 Straightness of sliding surface

1SO 12301 : 1992 (E)

See table 14.
Table 14
Applica- Definition of geometrical . - .
bility characteristic to be measured Test method/measuring principle Test equipment
Thin- Straightness of sliding surface Principal standard dimensional measuring methods Device for measuring crush height.
walled measured in the axial direction (see figure 34).
half- (see figure 33). Checking block.
bearing NOTES

L h

/ Measuring line

Figure 33

LB mmﬂvrmmmmmme
D, > 150, the method shall be subject to agreement be-
tween the manufacturer and the user.

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

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

3 See annex A for the calculation of tangential load, Fi,,.

A tan

N

Checking block

Measuring line

Beviee-fer-measuring-gtraightness.

Ejector
Figure 34
6.11 Joint face taper, /s,
See table 15.
Table 15
Applica- Definition of geometrical . .. .
bility characteristic to/be measured Test method/measuring principle Test equigment

Thin- D¢viation of the joint facés’in the axial direction Test method shall be subject to Test equipment shall pbe subject to

walled (sge figures 35 and,36)\ agreement between the manufacturer agreement between tihe manufacturer

half- and user. and user.

bearing 5

Figure 35

Figure 36

X

17
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1992 (E)

6.12 Back contact

See table 16.
Table 16
Applica- Definition of geometrical . - .
bility characteristic to be measured Test method/measuring principle Test equipment
Thin- Pattern of contact to be established be- Visual assessment. Device for measuring crush height.
walled tween bearing back and checking block
half- bore under a checking load F. Checking block.
bearing
Blusing-ttransferdye)

6.13 Joint displacement, B,

See table 17.
Table 17
Applica- Definition of geometrical . L. .
bility characteristic to be measured Test method/measuring principle Test equipment
Wrapped Disglacement between the ends of the Test method shall be subject to agree- Standard test equipment.
bush joing faces in the axial direction (see ment between the manufacturer andwuger.

figue 37).

e

Figure 37

Uncertainty of measurement: =10 % of

tolerance on length.

6.14 Height of| thrust half-washer; '

See table 18.
Table 18
Applica- Definition of geometrical Test method/ uri inciol Test equi ¢
bility characteristic to be measured od/measuring principle est equipmen
Thrust Height of the thrust half-washer above Measured normal to the parting line be- Measuring device.
washer the parting line in the free condition (see tween two flat parallel faces of the

figure 38).

Figure 38

measuring device.

Uncertainty of measurement: +10 %
tolerance of height.

18
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6.15 Flatness

1SO 12301 : 1992 (E)

See table 19.
Table 19
Applica- Definition of geometrical . . .
bility characteristic to be measured Test method/measuring principle Test equipment
Thrust Flatness of two faces with respect to each

washer

other.

Measured between two flat parallel faces of a
gauge, having a defined distance v between the
gauge faces (see figure 39).

Gauge.

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.

Mass (dead weight of washer)

Stot
\\ . h._>— Gauge
7 | Thrust washer
¢
Y
Figure 39
6.16 Flange diameter, Dy
See table 20.
Table 20
Applica- Definition\of geometrical . L. T .
e ) est equipment
bility characteristic to be measured Test method/measuring principle quig
Metallic Flange diameter of the half-bearing across Measured normal to the parting line between two | Standard test equipment.
thin- the flange, ‘without free spread (see figures flat parallel faces of the measuring instrument.
walled 40 and 41). Uncertainty of medsurement:
half- +10 % of tolerance on flange
bearing diameter.

@D

Figure 40

19
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Table 20 (concluded)

Applicability

Definition of geometrical characteristic
to be measured

Test method/measuring
principle

Test equipment

Metallic thick-walled
half-bearing

Flange diameter of the half-bearing measured as
a pair across the flange, in the free condition,
determined using the following formula:

x3 + 0,5lx; + xp)

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

Standard test equipment.

Uncertainty of measure-
ment: * 10 % of tolerance
on flange diameter.

300+3°

Figure 41

Wrapped bush;
unsplit metallic|bush;
thermoplastic bush;

sintered bush

Diameter of the bush measured at the flange
(see figure 42).

@Dy
|
[
|
|

Figure 42

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

Standard tegt equipment.

Uncertainty pf measure-
ment: = 10/% of tolerance
on flange digmeter.
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6.17 Distance between flanges, a4

1SO 12301 : 1992 (E)

See table 21.
Table 21
Applica- Definition of geometrical
e L. T . P .
bility characteristic to be measured est method/measuring principle Test equipment
Metallic Distance between the flanges in the axial Measured in the axial direction between two flat Gap gauge.
thin-walled | direction (see figure 43). parallel faces.
and thick- Two-point internal micrometer.
walled Other methads. PASY- be ggrnarl bet tha
half- a manufacturer and user. However, measurement Standard test équipment.
bearings fl shall be made at the measuring points indicated in
figure 44. Uncertaintyof megsurement:
+ 10 % ‘tolérance pn distance
between' flanges.
Measuring points
—4
— T
s N
2 2 N\ UOJ
Figure 43 &’ ! / Xy °
. \
~ > | A %
_B
a7 B
Figure 44
Wrapped Distgnce between the flanges in the axial Measured in the axial direction between two flat Gap gauge.
bush; diredtion (see figure 45). parallel faces.
unsplit Two-point internal [micrometer.
metallic Other metheds may be agreed between the
bush; manufacturer and user. However, measurements Standard test equipment.
thermo- shall.bé made at the measuring points indicated in
plastic af figure 46. Uncertainty of megdsurement:
bush + 10 % tolerance ¢n distance

N N

Figure 45

Measuring

between flanges.

pomts

Figure 46

21
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6.18 Flange thickness, sy

See table 22.

Table 22

Applicability

Definition of geometrical characteristic
to be measured

Test method/measuring principle

Test equipment

Thin-walled and thick-
walled half-bearing;

wrapped bush; unsplit
metallic bush; thermo-

Thickness in the axial direction between
end face and inside face of the flange
(see figures 47 and 48).

Standard measuring methods.

Measuring points as shown in figure 44

Measuring device.

External micrometer with a
sherical contact radius of

(half-bearing) and figure 46 (bush)

plastic bush;
sintered bush

St

Figure 47

S¢L

Figure 48

NOTE — If oil grooves or oil pockets are
positioned in the area of the three determined
measuring points, alternative measuring
points should be agreed.

3+0.2

Uncertainty)of mpasurement:
+ 10 % of tolergnce on flange
thiekness.
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6.19 Perpendicularity (squareness) of flange

See table 23.

Table 23

1SO 12301 : 1992 (E)

Applicability

Definition of geometrical
characteristic to be measured

Test method/measuring principle

Test equipment

Thin-walled and thick-
walled half-bearing;
wrapped bush;

unsplit metallic bfh;_
thermoplastic bush;

sintered bush

Perpendicularity of flange with
reference to the axis (datum axis) of
the outside diameter of the half-bearing

Test method shall be subject to agree-
ment between the manufacturer and
user.

Test equipment shall be subject
to agreement between the
manufacturer and user.

or bush (see hgurES 29and 507

NOTE — The datum for a sintered bush is
usually the sliding surface.

L

%

Figure 49

Figure 50
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6.20 Geometric deviations
6.20.1 Cylindricity
See table 24.

Table 24

Applicability

Definition of geometrical
characteristic to be measured

Test method/measuring principle

Test equipment

Unsplit metallic bush

Cylindricity of the backing in the axial
direction (see figure 51).

| o s

Cylindricity measured by rotating the
bush (see figure 52).

NOTES

Measuring device.

Indicator and V-

block.

1 In assessing cylindricity, the conical form,
convexity, etc. are all included when making
the measurements; the total indicator reading
is equal to twice the cylindricity error.

2 Unless otherwise agreed, the position of

For the radius|o

the measuring

anvil, see-the taple concerning

the thermoplasti
table 4.

ic bush in

I 1 the measuring points is the same as in the Uncertainty of measurement:
line measurement for unsplit metallic bushes + 10 % of tolefance on cylin-
(see 6.1.1). dricity.
Figure 51
Figure 52
6.20.2 Run-out of thrust face
See table 25. ‘
Table 25
Definition of-geometrical . L .
Applicability 9 Test method/measuring principle Test eqpiipment

characteristic_to’be measured

Unsplit metallid
bush; thermoplIstic
bush; sintered

ZZ )

Figure 53

Circular run-out of thrust face with Circular run-out of thrust face measured at Measuring device.
reference/tovthe axis of the outside distance h from the axis (see figure 54).
ush diaméter.(datum axis) of the bush (see Standard test equipment.
figre) 53).
1 Y Uncertainty of njeasurement
NOTE — The datum for a sintered bush is -46—0 + 10 % of the folerance on
usually the sliding surface. T thrust accuracy.
<
L 4
= )
q Q
e
— h - Df[ + Do
A
Figure 54

24
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6.20.3 Coaxiality and concentricity

1SO 12301 : 1992 (E)

See table 26.
Table 26
A;;s:;(;a Definition oIoggzn:;;t::e(;haracterlstlc Test method/measuring principle Test equipment
Thick- Coincidence of the axes of the inside and out- Test method shall be subject to agreement be- Test equipment shall be subject
walled side diameters of the bearing (see figure 55). tween the manufacturer and user. to agreement between the
half- manufacturer and user.
bearing NOTE — When the wall thickness is checked, devi-
= . [T ations of coaxiality and concentricity should remain
S within the tolerance on the wall thickness.
Figure 55
Unsplit Coinfidence of the axes of the inside and out- Unless otherwise agreed between the Test equipment.
metallic side diameters of the bush (see figure 56). manufacturer and user, continuous measure-
bush; ment of the position~of/the surface on cir- Uncertainty of megdsurement:
sintered NOTE — Both the inside and outside diameters may cumferential lines ‘at‘predetermined measuring + 10 % of tolerante on pos-
bush be cansidered as alternative datum axes. points as described in 6.1.1 for the line ition.
measurementfor an unsplit metallic bush (see
figures 57-and 58). The concentricity gf the check-
ing gauge shall be Jess than

[©¢ |

Figure 56

Checking
gauge

10 % of the tolerance on the

concentricity of thd

bush.

Figure 58
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Table 26 (concluded)

Applica-
bility

Definition of geometrical characteristic
to be measured

Test method/measuring principle

Test equipment

Thermo-
plastic
bush

Coincidence of the axes of the inside and out-
side diameters of the bush (see figure 59).

Unless otherwise agreed between the
manufacturer and user, continuous measure-
ment of the sliding surface of the fitted bush
on circumferential lines at predetermined
measuring points as described in 6.1.1 for the
line measurement of a thermoplastic bush (see

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

Radius of measuring anvil :

Figure 60

Uncertainty of measurement:
+ 10 % of toléfance on pos-

The concentricify of the ring
gauge shall be lpss than 10 % of
r[ the concen-
h.

figure 60). 3+0.2
e
=1 ]
~ ition.
e the tolerance o
tricity of the bu
Figure 59

26
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In order to assess the quality of the plain bearing, important materiai quaiity characteristics are specified in this ciause.

uality 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 61 for the purposes of
iliustrating the various iayers and their properties to be considered in this ciause.
o~ Steel backing
/
T lia— __ Rearing linina
Bearing lining
S~
S SN T ~— Barrier layer
s S\ S
oyl )4 / —~
ol S\ T+ <— — Overlay £ AN
7 /7 7 \J/ S ~17 2l
~r y 4 X —= yayar/di
|1 7 VA2 yaya/sl
\\ 7/ 7\ S Vv /
\ ¥ yd \, ~n /
\\ 7\ I 1 /
\/ yd N\ | 4
\ X v N\ Il \J/
\ \ / S— J Il \7
\ ¢ 77 ) A\
NN\ /47 N\
NN\ J I\
AR\ —f ¥
N _# /> Corrosion protection layers (flash)
~—
~— —
Figure 61
7.1 Metallic s¢lid materials
See table 27.
Tabie 27
aterial quallity characteristic Test method/measurinag nrincinle Test eqluipment
Material qudlity characteristic gp P juif
711 Hardnegs Hardness testing«shall b ccordance with 1SO 4384-2 Hardness tgster.
712 Materid! composition Chemical and/erphysical analysis. Subiject to pgreement be-
tween the ipanufacturer
and user.
743 Materig! structure Stapdacd micro-section techniques. Microscopd, etc.
-y " LY, PPy | LR P [PR.] Dy s Py |
/.Z wvietalic muitliayer imnatlerial
Can +alkl~ 20
QL lAdDIC £0. T .Li. N0
ravive o
Material qudlity characteristic Test method/measuring principie Test efjuipment
7.21 Overiay| properties
7.2.1.1 | Overlay [thickness Non-destructive measurement shall be in accordance with iSO 3543. Beta backspatter gauge.
Beta backscatter method.

29049 Nyarlay anmamAnidioe Lharmical amd /o nhucical analuaia Subiect to aareement bhe-

I1.L.1.4 wvveiiay vunipusiuoni wrigiiuail aniu/ ur piriysivai ariaiyoio DUMJOLUL LU Qi O il WO
tween the manufacturer
and user

- nan e YPPRIK DRV TGO Ry N O PRGUpK Sy tmactim~ alhall lia fin amma~rAdaman aidl 1ICN 4204 1 inrn-hardnoce toet an.

1.£.1.9 vveriay nararness l‘ldlullt:bb LESUNG sSnan oOe in attoraanct witi iou o051 walrg-narGness 851 ap
paratus

722 Lining properties

7221 Lining thickness Magnetic method shall be in accordance with 1ISO 2178. Magnetic gauge.

7.22.2 | Lining composition Chemical and/or physical analysis. Subject to agreement be-
tween the manufacturer
and user.

7.22.3 | Lining structure Micro-structural analysis to standards shall be subject to agreement bet- | Microscope.

ween Ine manuracturer and user.
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Table 28 (concluded)

Material quality characteristic

Test method/measuring principle

Test equipment

7.23
7.2.3.1

7.23.2

Backing properties
Backing composition

Backing hardness

Chemical and/or physical analysis.

Hardness testing shall be in accordance with ISO 4384-1.

Subject to agreement between
the manufacturer and user.

Hardness tester.

7.24

7.241

7.24.2

Adhesion (bond) of adjacent
layers

Adhesion (bond) of lining to
backing

The method selected for bond strength assessment shall be ap-
propriate to the types of lining and backing material and the lin-

As appropriate.

Adhefion of overlay to lining

ing 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 solely to specific material combinations and
bonding processes.

Tests which may be used include the following.

a) For lining thickness <2
1) chisel and peel back tests for aluminium alloy linings;
2) bend test for copper alloy linings;
3) pip shear test for all lining materials;
4) fatigue test for all lining materials;
5) non-destructive qualitative ultrasonic tests for lead/tin

alloy linings.

b) For lining thickness >2

1) tests 1) to 5) above may be used;

2) non-destructive qualitative~ultrasonic test in accordance
with ISO 4386-1 for lead/tin alloy linings;

NOTE — 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
1SO 4386-2 for-all lining materials;

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

There is no single established test for overlay adhesion.
Qualitative tests used by manufacturers and users are generally
destructive and include the ““adhesive tape’” test.

As appropriate.

7.3 Plastic layer material

See table 29.
Table 29
Material quality characteristic Test method/measuring principle Test equipment
7.31 Overjay properties
7.3.1.1 | Overlpy thickness Micro-section. -
7.31.2 OVBr'ETCUmpUSiliUII Chemicat-andforphysicat-aratysis: Subject-to—agreément between
the manufacturer and user.
7.3.2 Lining properties
7.3.21 Lining thickness Test method shall be subject to agreement between the —
manufacturer and user.
7.3.2.2 | Lining composition Chemical and/or physical analysis. Subject to agreement between
the manufacturer and user.
7.3.2.3 | Lining structure Micro-structural analysis to standard shall be subject to agree- Microscope.
ment between the manufacturer and user.
733 Backing properties
7.3.31 Backing composition Chemical and/or physical analysis. Subject to agreement between
the manufacturer and user.
7.3.3.2 | Backing hardness Hardness testing in accordance with ISO 4384-1. Hardness tester.
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Table 29 (concluded)

Material quality characteristic Test method/measuring principle Test equipment

734 Adhesion (bond) of adjacent

layers
7.3.4.1 | Adhesion (bond) of lining The method selected for bond strength assessment shall be appropriate As appropriate.
to backing 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
solely to specific material combinations and bonding processes.

Tests which may be used include the following:
a) chisel test,
b) bend test,
c) pip shear test.
7.4 Solid plasTc material
Test methods shall be in accordance with 1ISO 6691.
See table 30.
Table 30
Material qua'ity characteristic Test method/measuring-principle Test equipment
7.41 MateriJ composition Chemical and/or physical analysis. Subject to agreement be-
tween the manufacturer
and user.
74.2 Material structure Standard micro-section techniques. Microscope| etc.
7.5 Sintered naterial
See table 31.
Table 31
Material quality characteristic Test method/measuring principle Test equipment
751 Material composition Chemical and/or physical analysis. Subject to dgreement be-
tween the manufacturer
and user.
75.2 Materia| structure Standard micro-section techniques. Microscope| etc.
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A.1 Example of calculation of tangential load, Fi,,, of bearing as fitted for bearings without

flange

992 (E)

Annex A
(informative)

Calculation of tangential load

A.1.1 Techn

Customer:
Part No.:
Engine type:

Bearing type: ¢

cal data

onnecting rod bearing (without flange)

Bearing lining: |G-CuPb24Sn

(see ISO 4383)

Housing materia|: steel

Housing diametqr, d,;: 64 mm +8'019 mm

Wall thickness, s 1,990 mm to 2,000 mm

tot*

Steel thickness, §;: 1,5 mm
Bearing lining thlckness, s,: = 0,5 mm
Bearing width, B: 25 mm

Checking load, H.: 4500 N (method A)

[

A1.2 Theore[tical reduced bearing lining thickness equivalent to steel

Steel/lead alloys

=5, =\ i
steel/tin alloys: S9.red = S2 7.1Vmm (no reduction)
Sq 0,5
Steel/copper allqys: 59, red 7= 3 = > = 0,25 mm
Steel/aluminium|alloys: =32 _
¥S: < Spred = 3 = MM
A.1.3 Effective-cross-section, -4

The effective cross-section, A, is calculated using the following formula:
Aeff = Stot,eff X B

where sy, o is the reduced wall thickness (i.e. s; + 5 1o4)-
Stoteff = 1,5 + 0,256 = 1,75 mm

Therefore, for an effective wall thickness of 1,75 mm,

A = 1,75 x 25 = 43,75 mm2

1) Not required for this example.

30
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