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INTERNATIONAL STANDARD

ISO 6310-1981 (E)

Road vehicles — Brake linings — Compressibility —

Test procedure

1 Scoppe
This International Standard specifies a method for testing and
measuring fhe compressibiiity of brake iinings.

2 Field|of application

This Internfitional Standard applies to disc brake pads, brake
shoe assenpblies and friction materials without a backing plate
to be used|in road vehicles.

3 Refeqence

ISO 611, Bjaking of motor vehicles and their trailers — Ter-

minology.

4 Definition

4.1 compressibility : The percentage fedlction on the
thickness of the brake lining due to the compression forces and
temperaturgs given in this International Standard. It is
measured in the direction of the_dpplication force, perpen-
dicular to tpe friction surface.

(For other dlefinitions, see 1SQ611.)

5 Symbols

dy : thickngss-0f\the sample in millimetres;

c) a loading device, which jsiable to compress the lining
between the ram and the plate;

d) adevice to measufe'the compressive fprce between the
plate and ram;

e) a gauge forfumeasuring to an accuracy of 0,01 mm the
reduction efthickness on the sample attaghed to the plate

and in gontact with the ram near its centre line;

f) ¢.a‘micrometer.

7+ Test rig specifications

7.1 Loading
The maximum force required is that which jwill give a lining
pressure against counter material at the frigtion surface, of
8 000 kPa for a disc brake pad and 3 000 kPalfor a drum brake
lining.

The load shall increase at a rate of 4 kN s—1.

7.2 Heating plate

Maximum temperature on the surface : 400 °C (in special cases
higher). For drum brake linings the plate shall|lhave a curvature
equal to that of the lining.

7.3 Loading ram

7.3.1 Sample type | (see figure 1)

dq, dy, d3 : reduction of thickness on the sample under different
loads;

dy : final reduction of thickness;

d’q,d’,, d’3: deflection of the test device under loads.

6 Equipment
The test device consists of :
a) a chromium plated heating plate, flat or curved;

b) a ram with ball joint;

The face of the ram shall be flat and the periphery shall at least
circumscribe the periphery of the sample.

7.3.2 Sample type Il (see figure 2)

The face of the ram shall have the same curvature as the lining
and shall at least circumscribe the periphery of the sample.

7.3.3 Sample type Il (see figure 3)

The surface of the ram shall have the same form and location as
the actual contact surface of the piston(s) or caliper in the
brake to which the pad is fitted.
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7.3.4 Sampie type iV (see figure 4}

The ram shall have the same curvature as the inside curvature

of the shoe.

8 Sampling and preparation of samples

Samples shall be
five samples shall

NOTE — The surface, fgsgghngsg of the samples shall be the roughness ' ¢ I T
of the normal production.

taken from production at random. At least
be measured.

8.1 Unmountped brake lining without carrier

8.1.1 Disc brakp pad — Sample type |

The sample shali i
has the greatest
25 mm X 25 mm
25 mm, the width
The length of the

8.1.2 Drum bra

Specifications as

8.2 Brake lini
8.2.1 Disc brak

The pad assembly

8.2.2 Drum bra
Cut a sample accd

— width : th
than 80 mm;

— length : eq
This sample includ

case of a riveted
parallel to the line

e separated from the backing plate so that it
possible thickness. Size of the sample :
If the width of the brake lining is less than
of the sample shall be the width of the lining.
sample shall be 25 mm.

ke lining — Sample type Il

ample type | {see 8.1.1).

hg assemblies

b pad — Sample type Il

ke lining — Sample type IV
rding to the following dimensions :

e actual width of the shioe)but not greater

ual to the width ‘ef the sample.

es a sectionmef the shoe (see figure 4). In the
lining, 4wovedges of the sample must be
of the\rivets.

e) In the case of sample types | and lll :

— increase the compression load up to 4 000 kPa and
read the reduction of thickness ¢,

— then, increase the compression load to 6 000 kPa
and read d,

— finally, increase the compression load to 8 000 kPa
and read dj;

— increase the compression load to)#+50p kPa and

— then, increase the compression load to|3 000 kPa
and read the reduction of thiékness d,.

These operations must be.completed within one minute and
the rate of load increasg\must be approximately ## kN s-1;

f) Decrease the“compression load to zero;

gl Apply axcompression load five times froin zero to
8 000 kPacinrcases of sample types | and Ill, 3 P00 kPa in
the case of sample types Il and IV, then return to zero;

h)\ Apply a compression load to get a pressure pf 500 kPa
and set the gauge back to zero;

i) Increase the load to 8 000 kPa in the case [of sample
types | and Ill, 3000 kPa in the case of sample types Il
and IV and measure the final reduction of thickngss d;

k) Remove the sample from the heating plate;
m) Heat the plate to a stabilized surface temperature of
200 * 10 °C. Put the sample on the heating platd and apply
a preload of 500 kPa to ensure good thermal contact. Main-
tain the temperature at 200 °C for 10 min;
n) If necessary, reset the preload to 500 kPa|and then
measure the reduction of thickness as in d), e),[f), g), h),
and j) above;

p) For sample types | and Ill only :

Remove the sample from the heating plate and heat the

9 Test procedure

a) Measure the thickness of the sample at several points
with a micrometer. Calculate the mean value d; of this

thickness;

b) Put the sample on the plate at room temperature with
its friction surface against the surface of the plate with the
ram correctly located;

plate to a stabilized temperature of 400 + 10 °C (in special
cases where the pad temperature is very high, the test
temperature may be above 400 °C). Put the sample on the
heating plate and apply a preload of 500 kPa to ensure good
thermal contact. Maintain a temperature of 400 °C for
10 min. If necessary, reset the preload to 500 kPa and then
measure the reduction of thickness as in d), e), f), g), h)
and j) above.

c) Compress the sample with the ram in order to get a
pressure of 500 kPa between sample and plate;

d) Attach the gauge for measuring compressibility and set
it to zero;

10 Calibration of the test devices

The deflection of the test device itself is measured by loading
the ram on the base plate without sample, then reading the
gauge at the different pressures as in e) in clause 9.
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For sample types lor Il : d” ¢, d’, and d" 3 are the deflections
of the test device under the loads, which correspond to

of 1500 and 3 000 kPa.

11 Report

ISO 6310-1981 (E)

— The mean value for cold compressibility :

pressures of 4 000, 6 000 and 8 000 kPa. f‘___d’ at 4000 or 1500 kPa depending on the
. do type of samples
For sample types Il or IV : d’; and d’ , are the deflections of
the test device under the loads which correspond to pressures d "
2 2 at 6 000 or 3000 kPa depending on the
do type of samples
d3 - d,3
—~ at 8 000 kPa for sample types | and Il only.
The test report should record : “0
. . .. dy — d';
— Mapufacture and designation of brake lining. at 8 000 kPa or
do
— Tyde of sample (type |, Il, Ill or IV) and reference to this ,
Internatfonal Standard dq — d’y :
. at 3 000'kPa depending |on the type of
do samples,

— Quglity, size of the sample and designation of material.
— Nurnber of samples.

— Thigkness dy in millimetres, with an accuracy of
0,1 mm.

Load

Ram .
f
| 1, i /. ,,
Sample | £ —LF—F—
type | 7 7177
L Z 7 VA

VL LILLT LY

— The mean value'for hot compressibility at 200 °C and at
different pressufes as in e) and j) in clausg 9.

— The.mean value for hot compressibility at 400 °C and at
different¢pressures as in e) and j) in clalise 9 except for

sample types Il and V.

Heating plate

25 mm x 25 mm

Figure 1 — Friction material for
disc brake pad

Load
-IT—- -
[ Rami-
1
K . - Sample
s - " type |l
777177
77 7
7—7 77
L L VA 4
\— Heating plate

25 mm x 25 mm

Figure 2 — Friction material for
drum brake lining
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Load

Ram .

Sample
type Il * [-]

Heating plate

Figure 3 — Disc brake pad assembly
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Figure 4 — Drum brake lining assembly
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