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Foreword

This translation has been made based on the original Japanese Industrial
Standard revised by the Minister of Economy, Trade and Industry through
deliberations at the Japanese Industrial Standards Committee as the result
of proposal for revision of Japanese Industrial Standards submitted by Soci-
ety of Automotive Engineers of Japan (JSAE) / Japanese Standards Associa-
tion (JSA) with the draft being attached, based on the provision of Article 12
Clause 1 of the Industrial Standardization Law applicable to the case of revision
by the provision of Article 14.

Consequently JIS D 4413 : 1998 is replaced with this Standard.

This revision has been made based on ISO 6310 : 2001 Road vehicles—Brake
linings—Compressive strain test method for the purpose of making it easier
to compare this Standard with International Standard; to prepare Japanese
Industrial Standard conforming with International Standard; and to propose
a draft of an International Standard which is based on Japanese Industrial
Standard.

Attention is drawn to the possibility that some parts of this Standard may
conflict with a patent right, application for a patent after opening to the
public, utility model right or application for registration of utility model after
opening to the public which have technical properties. The relevant Minister
and the Japanese Industrial Standards Committee are not responsible for
identifying the patent right, application for a patent after opening to the
public, utility model right or application for registration of utility model after
opening to the public which have the said technical properties.

Date of Establishment: 1986-08-01

Date of Revision: 2005-03-20

Date of Public Notice in Official Gazette: 2005-03-22

Investigated by: Japanese Industrial Standards Committee
Standards Board

Technical Committee on Road Vehicles
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the original JIS is to be the final authority.
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JAPANESE INDUSTRIAL STANDARD JIS D 4413 : 2005

Automotive parts—Brake linings and brake pads
—Compressive strain test method

Introduction This Japanese Industrial Standard has been prepared based on the
second edition of ISO 6310 Road vehicles—Brake linings—Compressive strain test
method published in 2001 with some modifications of the technical contents. Annex
1 (informative) of this Standard contains the conventional JIS test method which
has been subjected to a review and modification based on the said ISO standard.

The portions given sidelines or dotted underlines are the matters in which the
contents of the original International Standard have been modified. A list of modifi-
cations with the explanations is given in Annex 2 (informative).

1 Scope This Standard specifies a method for test and measurement of the
compressive strain of brake linings which is applicable to road-vehicle disc-brake
pad assemblies, drum-brake shoe assemblies and friction materials without a backing
plate.

Remarks : The International Standard corresponding to this Standard is as
follows.

In addition, symbols which denote the degree of correspondence in
the contents between the relevant International Standard and JIS
are IDT (identical), MOD (modified), NEQ (not equivalent) according
to ISO/IEC Guide 21.

ISO 6310:2001 Road vehicles—Brake linings—Compressive strain
test method (MOD)

2 Normative reference The following standard contains provisions which, through
reference in this text, constitute provisions of this Standard. The most recent edition
of the standard (including amendments) indicated below shall be applied.

JIS D 0106 Road vehicles—Brake types, braking mechanics and brake operation—
Vocabulary

Remarks : ISO 611 Road vehicles—Braking of motor vehicles and their trailers—
Vocabulary is equivalent to the said standard.

3 Terms and definitions For the purposes of this Standard, the terms and
definitions given in JIS D 0106 and the following apply.

3.1 compressive strain ¢ ratio of the reduction in thickness of the brake lining,
due to compressive forces and temperatures, to its initial thickness (measured in the
direction of the application force, perpendicular to the friction surface)
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4 Symbols and units Table 1 gives the symbols and corresponding units used in
this Standard.

Table 1 Symbols and units

Symbol Description Unit
i Test sample —
x Test load (1) —
d; Average thickness of test sample i mm
Ad; 0 Total deflection measured by the test equipment at x for : um
Ad, , Deflection of the test equipment itself at x um
Ad; , Net deflection of i at x (allowing for test-equipment deflection) um
n Number of test samples —
g 5 Individual compressive strain of ; at x —
& Mean compressive strain of n samples at x —
t Test temperature for hot test °C
ts Highest temperature of hot test °C
where,
Adi.1:
g =—
: a
— 3 ei,:\:
8{ — i=1
h n
Note (1) Test load x is a constant value of 1 MPa, 2 MPa, 4 MPa and 8 MPa for pads, and 1.5 MPa
and 3 MPa for linings.

5 Principle Either of two procedures may be used for applying the test load:

a) a force to give a unit area pressure (procedure A, the default test method),
expressed in megapascals;

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.
Note (3) 1 bar = 0.1 MPa=10° Pa, 1 MPa = 1 N/mm?

6 Test equipment The test equipment shall consist of the following:
a) ram (or dummy-piston) with a mechanism to facilitate uniform loading;

b) plate designed to give protection from corrosion and avoid deformation and
material adherence;
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¢) loading device able to compress the lining between the ram and the plate;

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

e) gauge for measuring, to an accuracy of 0.001 mm, the reduction in thickness of
the sample on the plate and in contact with the ram near its centreline;

f) heating device for raising the temperature of the plate to that specified (see 7.2);
g) micrometer.

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

7 Test-rig specifications

7.1 Loading The maximum force shall be that which gives a lining pressure against
counterface at the friction surface of 8 MPa for a disc-brake pad, and 3 MPa for a
drum-brake lining (procedure A). Alternatively (procedure B), a force corresponding
to a vehicle line pressure of up to 160 bar into the brake may be applied.

The load shall be increased at a rate of approximately (4 + 0.5) MPa/s or at a

7.2 Hot plate For the hot test, ¢; on the surface shall be 400 °C (but may be lower
or higher in special cases).

7.3 Loading ram For disc-brake pads, the sample should be a pad assembly or
section of an assembly in the case, for example, of a commercial-vehicle pad. The
lining sample shall be agreed between the respective parties, but sample type I or III
could be used [see a) and c¢)].

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

a) 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 attached figure 1).

b) Sample type II (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 the actual contact surface of the piston or pistons of the brake to
which the pad is fitted.

However, as many basic brake configurations exist (finger callipers, double
pistons ete.), 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 attached figure 2).

c) Sample type III (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 attached figure 3).

Sample type I is to be preferred for cases where curvature could influence the
results.
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8 Sampling Five samples should be measured for the room temperature test.

The flatness of 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 II) may be tested either with
or without anti-noise shims or rubber coatings. This shall be recorded in the test
report.

Heat-transfer measurements may be taken where needed (see attached figure 4
for the location of the measuring device).

9 Procedure (see attached table 1)
9.1 General

9.1.1 Using a micrometer, measure the thickness of the sample at five points, as
shown in attached figure 5 a). Calculate the average value of the thickness, d,. If
the pad sample contains a slot, take the measurements as shown in attached figure
5 b).

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

9.2 Test cycle
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; . ;:, at the maximum load
x on the first and third cycles.

On the third cycle, thickness reduction readings, Ad; . ¢, 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.
9.2.2 Hot test
9.2.2.1 Remove the sample from the heating plate.
9.2.2.2 Heat the plate to the stabilized surface temperature of (¢, = 10) °C

9.2.2.3 Place the sample on the heating plate and apply a preload of 0.5 MPa
(procedure A) or 5 bar (procedure B) to ensure good thermal contact. Maintain the
load for 10 min = 30 s.

9.2.2.4 For heat transfer, record temperatures at the backing plate, #,.
9.2.2.5 Perform two cycles, as for the first and third cycles of 9.2.1.
9.2.2.6 On completing the test, cool the equipment to ambient temperature.

The test cycle is illustrated in attached figure 6.
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