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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. 1ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

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

Draft Internatjonal Standards adopted by the technical committees are circulated to the megmber bodieg for voting.
Publication ag an International Standard requires approval by at least 75 % of the membelhodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be th¢ subject of
patent rights. |SO shall not be held responsible for identifying any or all such patent.rights.

International $tandard 1SO 6310 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee
SC 2, Braking systems and equipment.

This second gdition cancels and replaces the first edition (ISO 6310;1981), which has been technically revised.

Annex A formis a normative part of this International Standard. Annex B is for information only.
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Introduction

The compressive strain of a brake lining is an important design parameter in the evaluation of brake-fluid volume
displacement, brake-pedal travel and the propensity for judder or noise.
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INTERNATIONAL STANDARD

ISO 6310:2001(E)

Road vehicles — Brake linings — Compressive strain test method

1 Scop

This Interngitional Standard specifies a method for test and measurement of the, compressive strain o
which is ag

without a b

2 Norm

The followi

this Interngtional Standard. For dated references, subsegquent amendments to, or revisions of,

publication
investigate

undated references, the latest edition of the normative document referred to applies. Members of |ISO and IEC
maintain registers of currently valid International-Standards.

ISO 611, Rppad vehicles — Braking of autamotive vehicles and their trailers — Vocabulary.

3 Termis and definitions

For the purposes of this Intefnational Standard, the terms and definitions given in ISO 611 and the following apply.
3.1

compressive strain

&

ratio of thg reduction in thickness of the brake lining, due to compressive forces and temperaturep, to its initial
thickness (fneasured in the direction of the application force, perpendicular to the friction surface)

© 1SO 2001 - All rights reserved 1

e

plicable to road-vehicle disc-brake pad assemblies, drum-brake shoe assemblies and frig
hcking plate.

ative reference

ng normative document contains provisions which, through reference in this text, constitute

5 do not apply. However, parties to agreements based on this International Standard are ¢
the possibility of applying the most recent edition of the normative document indicate

brake linings
tion materials

provisions of
any of these
ncouraged to
d below. For
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4 Symbols and units

Table 1 gives the symbols and corresponding units used in this International Standard.

Table 1 — Symbols and units

Symbol Description Unit
i Test sample —
X Test load & —
a AVETage thitkmess of 1 TTITT
Adi,x,tot Total deflection measured by the test equipment at x for i um
Adgy Deflection of the test equipment itself at x m
Adi’X Net deflection of i at x (allowing for test-equipment deflection) um
n Number of test samples —
Eix Individual compressive strain of i at x —
g_X Mean compressive strain of n samples at x —
ty Test temperature for hot test °C
to Highest temperature of hot test °C
Ad;
Eix = =
d;
1=n
€ix
o _i=1
E =
X n
a8  Test load x is a copstant value of 1 MPa, 2 MPa, 4 MPa and 8 MPa for pads, and 1,5 MPa
and 3 MPa for linings:
5 Princip|e
Either of two procedures may be used for applying the test load:
a) aforce togive aumitarea pressure (procedure A, the defautttestmethod ), expressedimmegapascals;

b) pressure equivalent to hydraulic line pressures acting on the vehicle braking system (procedure B), expressed
in bar?).

Procedure B is normally used when the braking system is hydraulically activated.

Test results from procedure A and procedure B should not be directly compared.

1) 1bar=0,1 MPa =105 Pa; 1 MPa = 1 N/mm?2

2 © IS0 2001 — All rights reserved
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6 Test equipment

The test eq
a) ram (o
b)
c)

d)

uipment shall consist of the following:

r dummy-piston) with a mechanism to facilitate uniform loading;

plate designed to give protection from corrosion and avoid deformation and material adherence;

loading device able to compress the lining between the ram and the plate;

device for measuring, to a guideline accuracy of 100 N, the compressive force between the plate and the ram;

e) gauge

contag
f)  heatin
g) micron

In addition,

7 Test-

7.1 Loading

The maxim
for a discH
correspond

The load s
procedure

7.2 Hot

For the hot

7.3 Loagling ram

7.3.1 General

For disc-br
commercial

for measuring, to an accuracy of 0,001 mm, the reduction in thickness of the sample on'th
t with the ram near its centreline;

) device for raising the temperature of the plate to that specified (see 7.2);
heter.

an optional device can be used for measuring the temperature of the test sample.

Fig specifications

um force shall be that which gives a lining pressure against counterface at the friction sur
prake pad, and 5 MPa for a drum-brake lining (procedure A). Alternatively (procedur
ing to a vehicle line pressure of up to 160 bar-into the brake may be applied.

hall be increased at a rate of approxiniately (4 + 0,5) MPa-s—1 for procedure A or (80 + ]
B.

plate

test, t; on the surface shaltbe 400 °C (but may be lower or higher in special cases).

bke pads, the sample should be a pad assembly or section of an assembly in the case, for
-vehicle pad. The lining sample shall be agreed between the respective parties, but samf

e plate and in

ace of 8 MPa
b B), a force

10) bar-s—1 for

example, of a
le type I or Il

could be ug

edA(see 7.3.2 and 7.3.4).

The following subclauses give the loading-ram specifications for the different test sample types.

7.3.2 Sample type I (friction material without backing plate)

The face of the ram shall be flat and the periphery shall at least circumscribe the periphery of the sample
(see Figure 1).

7.3.3 Sample type Il (disc-brake pad assembly)

Under normal circumstances, the surface of the ram shall have the same form (e.g. solid or annular piston) and

location as

©1S0 2001 -

the actual contact surface of the piston or pistons of the brake to which the pad is fitted.
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However, as many basic brake configurations exist (finger callipers, double pistons etc.), a single piston may be
used for the test.

If calculating in unit area pressure, the actual friction material area in contact with the mating face shall be used.

See Figure 2.

7.3.4 Sample type lll (drum-brake shoe assembly)

The ram shall have the same curvature as the inside curvature of the shoe. Ideally, for a curved sample, the arc
should be about 40 mm, or of a size that gives an equal ratio of length to width. See Figure 3.

Sample type | is to be preferred for cases where curvature could influence the results.

8 Samplipg
Five samples|should be measured for the room temperature test.

The flatness ¢f the sample and its surface roughness should be the same as that‘of normal production] otherwise,
the test results could be influenced.

Depending on the specific need, disk-brake pad assemblies (sample type’ll) may be tested either with or without
anti-noise shims or rubber coatings. This shall be recorded in the test report.

Heat-transfermeasurements may be taken where needed (see Figure 4 for the location of the measuring device).

9 Procedure

9.1 Genera

9.1.1 Using 4 micrometer, measure the thickness of the sample at five points, as shown in Figure 5 a). Calculate
the average value of the thickness, d;.(Ifythe pad sample contains a slot, take the measurements as shown in
Figure 5 b).

9.1.2 Place the sample on the-heating plate at room (ambient) temperature [(23 x 5) °C], with its friction surface
against the syrface of the plateyand with the ram correctly located to simulate real conditions.

9.2 Testcycle

9.2.1 Room|temperature test

9.2.1.1 Perform three loading and unloading cycles, starting from a preload of 0,5 MPa (procedure A) or 5 bar
(procedure B), holding this for 1 s and then increasing to the maximum required pressure at the maximum load rate
(see 7.1.)

9.2.1.2 Carry out deflection measurements by zeroing the gauge while holding the sample at preload and
taking displacement readings, Ad; y tot, at the maximum load x on the first and third cycles.

On the third cycle, thickness reduction readings, Ad; x (o, can be taken on the increasing pressure phase at 1 MPa,
2 MPa and 4 MPa for pads, and 1,5 MPa for linings.

If more than three cycles are performed this shall be stated in the test report.

4 © ISO 2001 - All rights reserved
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9.2.2 Hot
9.221
9.2.2.2

9.2.2.3
(procedure

9.2.2.4

ISO 6310:2001(E)

test
Remove the sample from the heating plate.

Heat the plate to the stabilized surface temperature of t; £ 10 °C.

Place the sample on the heating plate and apply a preload of 0,5 MPa (procedure A) or 5 bar

B) to ensure good thermal contact. Maintain the load for 10 min £ 30 s.

For heat transfer, record temperatures at the backing plate, t5.

9.2.25
9.2.2.6

The test cy

10 Test-

It is accep
deflection,
displaceme

Adi,X
Measure A

steel plate
given in clg

11 Repolrt

A specime
following in

manuf
type of
size of

numbq

T Adi,x,tot - Ad ex

Perform two Cycles, as for the 1irst and third cycles of 9.2.1.
On completing the test, cool the equipment to ambient temperature.

Cle is illustrated in Figure 6.

device deflection compensation

ted that during compressive testing of friction material the t€st device itself will also

nt of the friction-material sample, i, given by the equation:

e x by loading the ram with the piston in place gn'the base plate without a sample, but wi
fo prevent damage to the heating plate, thenteading the displacement gauge at the differ
use 9.

N test report is presented in annex B. Other formats are acceptable provided they includ
formation:

hcture and reference ©f brake lining including batch reference;
sample (type ), W or Ill), reference to any additional coatings, shims etc;
the sample' (pad area);

r of 'samples n;

deflect. This

Adgy, shall be compensated, either manually or automatically, in order to determine the net

h a hardened
lent pressures

e at least the

assem

piston

©1S0 2001 -

bly thickness d_I in millimetres to an accuracy of 0,1 mm;

thickness of friction material;

size (in the case of a disc pad).

procedure adopted (A or B);

the mean value for cold compressive strain for the n samples (&, );

the mean value for hot compressive strain for the n samples (g_x).
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Dimension in millimetres

Key

1 Load

2 Ram

3  Testsample
4  Heating plate

Q@

A larger sample is allowed for friction materials for commercial-vehicle disc-brake pads.

Figure 1 — Sample type I (friction material without backing plate)

Key

1 Load

2 Ram

3  Testsample
4  Heating plate

Figure 2 — Sample type Il (disc-pad assembly)

6 © IS0 2001 — All rights reserved
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Key

1 Ram
2  Test sgmple
3 Heating plate

Figure 3 — Sample type\l'(drum-lining assembly)

Key
1  Thermgcguple tip
2  Backingpfate

3 Friction material

Figure 4 — Thermocouple location for heat-transfer measurement

© ISO 2001 - All rights reserved
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_|_

a) Without slot

_|_

b) Slotted pad

Figure 5 — Sample measurement guidelines

8 © IS0 2001 — All rights reserved
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Pressure (MPa)
(o]
—x
=]
=]
—x
=

A R

|
| |
|-
______ A \\

Time (s)

2 Readings taken at X.

Figure 6 — CompresSive strain test cycle — Pad material
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Annex A
(normative)

Test procedure flow diagram

10 © IS0 2001 — All rights reserved
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