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Foreword

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

Part 1:
Testing of bearing metals

1
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Scope

itions of boundary lubrication.

test procedures described in this part of ISO 7148 enable the frictioan and wear b
ing material/mating/lubricant combinations to be compared with _that of other co
facilitating the selection of a bearing material for running repéatedly or for long pe
itions of boundary lubrication, low speed and continuous sliding. Owing to differe
itions, measured friction and wear values can be expected to/vary from one test facility

test results give useful information for practical application only if all parameters of ij
fical. The more the test conditions deviate from the actual application, the greater the

of thie applicability of the results.

part of [SO 7148 specifies tribological tests of metallic bearing materials for plain beafrings under

chaviour of
mbinations,
riods under
nces in test
to another.

fluence are
uncertainty

2 Normative references
The [following referenced documents are indispensable for the application of this documenit. For dated
refefences, only the edition cited appliesi-For undated references, the latest edition of the referenced
docyment (including any amendmentsj:applies.
ISO 4385, Plain bearings — Compression testing of metallic bearing materials
3 Symbols and units
See Table 1.
Table 1 — Symbols and units
Yymbol Term Unit
A, B)\C Test method —
o Q]iﬂing distance km
As Elongation at fracture %
Coefficient of friction; ratio between friction force and normal force, i.e.:
F
f f=-t _
FIl

F Friction force N

Fn Normal force N

Ka Overlap ratio (area of contact divided by area of wear track) —
© IS0 2012 - All rights reserved 1
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Table 1 (continued)

Symbol Term Unit
Coefficient of wear, volumetric wear rate related to the normal force, i.e.:
K K, =—w oW mm3/(N - km)
F,xa F,
Ly Linear wear as measured by change in distance mm
My Mass of material removed by wear g
Ra Surface roughness pum
Rdo,2 Compression limit 0,2 % N/mimp
Rm Tensile strength N/mm?2
Rpo,2 0,2 % Proof stress N/mm?2
T Specimen’s? temperature near the sliding surface during testing under steady- oC
state conditions
Tamb Ambient temperature °C
TL Lubricant temperature °C
tch Test duration h
U Sliding velocity m/s
Vw Material removed by wear as measured by change in volume mm3
wi Linear wear rate, i.e.: wy = % mm/km
Wy Volumetric wear rate, i.e.: w, = V7W mm3/kn
n Lubricant viscosity mPa-s
4 Special features for the tribological testing of metallic bearing materials

Plain bearings made of metallic materials usually require lubrication (e.g. oil or grease) to ensure 3

rate of frict
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on and wear.

ubricated plain bearings should be designed to run under hydrodynamic conditions, w|

ronditions, friction depends on the rheological properties of the lubricant, and wear norn
Cur.

amic\eperation cannot be ensured, boundary lubrication prevails and wear of the beg
material is likely. This may be during the starting or running down phase of a hydrodyn

urfaces of theqournal and the plain bearing are always fully separated by a film of lubri¢

low
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ring
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prevent hydrodynamic action.

5 Test methods

5.1 Test method A — Pin-on-disc

Figure 1 shows a schematic drawing of a disc and pin assembly.

© ISO 2012 - All rights res

erved


https://standardsiso.com/api/?name=a11a1d21696ee2ee465238575e6381e8

ISO 7148-1:2012(E)

Key
1 disc or ring
2 pin or block

Figure 1 — Pin-on-disc test method

5.2 | Test method B'— Block-on-ring

Figulre 2 shows alschematic drawing of a block and ring assembly.

© IS0 2012 - All rights reserved 3
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Key
1 disc or ring
2 pin or block

Figure2-— Block-on-ring test method

5.3 Test method C — Rotation under thrust load

Figure 3 shpws schematic'drawings of a sleeve-to-sleeve and sleeve-to-plate assembly.

a) C1 — Sleeve-to-sleeve

4 © IS0 2012 - All rights reserved
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b) C2 — Sleeve-to-plate

Figure 3 — Rotation under thrust load

Test specimens

Disc

disc shall have the following preferred dimensions:
diameter, d1: 40 mm to 110 mm;

width b: 8 mm to 12 mm.

diameter of the sliding track shall be noted in the-test report.
Ring

Fing shall have an outside diameter, d{;-0f 40 mm to 80 mm and the width, b1, of the ring
vidth, by, of the block.

Pin
pin shall preferably have.a diameter, dz, of 3 mm to 10 mm.

Block

cross-sectiofvof the block shall be 5 mm to 10 mm high and 5 mm to 10 mm wide.

Sleeve

thall exceed

sleeve can be made by machining. The preferred basic dimensions of the sleeve are showr

inFigure 4.

© IS0 2012 - All rights reserved


https://standardsiso.com/api/?name=a11a1d21696ee2ee465238575e6381e8

ISO 7148-1:2012(E)

15

Dimensions in millimetres

Figure 4 — Dimensions of sleeve

Dimensions in millimetres

6.6 Plate
The plate cdn be made by machining. The preferred basic dimensions'of the sleeve are shown in Figure 5.
|
!
|
|
4. _|_ ..... 42
|
30

|
I ' !
. -~
|
|

Figure 5 — Dimensions of plate

6.7 Prepfiration of the test specimens

After preparing the test surfaces with the same machining methods in order to obtain a suitable surface
finish (similar to the application which is to be simulated), the specimens shall be thoroughly cleaned.
An example of a cleaning method is:

cleaning with alcohol, e.g. ultrasonic bath;
drying in hot air;
rinsing with hexane;

drying in a drying stove at 110 °C.

© ISO 2012 - All rights reserved
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7 Test methods and test equipment
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The pin, block, sleeve or plate, made of the bearing materials, is pressed with a known normal force, Fy,
against the rotating specimen (disc, ring or sleeve) made from the material of the mating component.

In practice, surfaces with cylindrical surface curvature (journal bearings) are also tested by test method

B.If

they are multilayer materials, there are two alternatives:

a) adapt the radius of the ring to that of the block (see Figure 2);

b) begin testing with line contact (radius of the block to be larger than the radius of the ring).

The [linear wear should not exceed the thickness of the surface bearing material layer. For

test

ethod A (pin-on-disc) and test method C (thrust rotation) are preferred.

If te§ts are performed under an other-than-normal atmosphere, use shall be made of.either a
airtight chamber or a high rate of gas flow.
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pment for the continuous measurement of friction and wear shall be available.

ease lubrication is to be used, the equipment shall be such that.sufficient grease is c
lied to the sliding track.

htions in the loading mechanism, which can cause undefined variations in the applied n
be avoided.

Lubrication

r grease lubrication shall be used depending on the practical application. The conf
Feen the pin, block, sleeve or plate and the dis¢;/ring or sleeve shall be completely filled wit

n oil lubrication is used, it is preferable’for the specimens to be completely immerse
y lubrication may also be used, assuniing that the volume of the lubricant supplied is
re that the wear rate is not dependent upon the lubricant flow rate. The oil temperat
constant.

B Test results can vary widely depending on the lubricant used.

Designation

MPLE The festing of the tribological behaviour of metallic bearing materials according to t

(pin{on-disc) is designated as follows:

10

TestISO 7148-1 -A

thin layers,

sufficiently

bntinuously

brmal force,

act surface
hlubricant.

d in the oil.
bufficient to
ire shall be

st method A

Test conditions

When testing different material/lubricant combinations comparatively, the method of machining and
finishing the pin, block, sleeve or plate (bearing material) and the disc, ring or sleeve (mating material),
and the following independent test variables, shall all be kept constant during the test programme:

initial surface roughness, Ra, of the specimens;
normal force, Fy;

lubricant temperature, Tp;

sliding distance, g;

sliding velocity, U;

© IS0 2012 - All rights reserved
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overlap ratio, Kx.

In order to simulate friction and wear in a given plain bearing, realistic values of surface roughness,

normal force, oil temperature and a sufficiently long sliding distance should be chosen.

When materials are being evaluated for specific applications, it is important that the surfaces be typical

for that application, and constant for each test.

At prolonged running under conditions of boundary lubrication, the roughness of the mating material
surface can change gradually as a result of contact with the bearing material. This, in turn, may lead to
change in the wear rate of the bearlng materlal In evaluatlng materlals for appllcatlons in Wthh the

plain bearige
time, this can be taken into account by performing a long-term test, measurmg the wear volume
function of the sliding distance. After the test has been completed, the roughness of the matingmat
surface, Ra,[should be measured and given with the test results. A newly prepared surface shall be

for each test.

As far as t
maximum
(specific log

When com
mechanical
generate sp
0,2 % proo
at the temp
permissiblg

boundary librication conditions.

For Ty, aten
be chosen. T

Ifthe friction and wear behaviour of a bearing material/mating/lubricant combination is to be comp

with other
lubricant tg

between wide limits.

11 Test procedure

Friction slid
periods of r
in the resul

After the td

by profile ty

to the total

e normal force, Fy, is concerned, the most widely accepted compromise is to make
orce per unit pin, block or sleeve area equal to the force per unit projected bearing
d) of the practical application.

paring material/lubricant combinations in which the bearing' materials have diffég
properties and load capacities, the test may be carried out with values of normal force w
ecific loads (normal force divided by projected contact anea) ranging up to one third o
stress, Rpo,2, or one third of the 0,2 % compression Kmit, Rqo,2, (as specified in ISO 4

force per unit projected area for each materialzin highly loaded plain bearings u

|perature corresponding to the highest temperature which is expected to occur in practice
he sliding velocity, U, shall be so low that the system does not reach hydrodynamic condit

combinations without reference to a specific application, the normal force, Fn, and
mperature T, (and possibly the surface roughness values Ra) should be varied, prefer]

Inning in andsteady-state can be distinguished. The total sliding distance shall be prese
[S.

sts have*been completed, wear of the mating material surface shall also be measured
acifigtwith a stylus instrument, so that the contribution of the wear of the mating mat

ling distance and‘'wear sliding distance curves shall be recorded so that, among others,

s of
as a
erial
1sed

the
area

rent
hich

ff the
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brature of the application. In practice, this value is génerally considered to be the maxigum

nder

shall
jons.
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e.g.
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wear may be evaluated. This also reveals whether or not the mating material surface

been scratc

ed by contact with the bearing material. In addition, wear of the bearing material shall be

determined by weighing before and after the test (after removal of all loose debris). The test parameters
shall be chosen so that the mass of the bearing material removed by wear is more than 5 mg.

After the test has been completed, inspect the surface conditions of both the sliding surfaces (formation
of a reaction layer, transferred material, scratches, etc.).

NOTE

Tribological test results can vary considerably from one test to another.

To obtain results that are as reliable as possible, it is necessary to run several tests of each combination.
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