JAPANESE AUTOMOBILE STANDARD

JASO C 418-91

Brake lining friction characteristics test procedure

1. Scope

This standard specifies friction characteristics
test procedure for brake linings and disk pads
used for automobile (hereinafter referred to
as lining) using small samples.

Remark: This standard corresponds to the following stand-
ard:
iSO 7881-1987 (E)
Road vehicles-brake linings-evaluation of fric-
tion material characteristics-small sampie bench
test procedure

2. Definition
Definitions of major terms used in this stand-
ard are as follows.
(1) Pressure
Force pressing a test piece onto a drum
divided by a projected area of the test
piece.
(2) Coefficient of cold friction
Coefficient of mean friction at a temper-
ature of 205°C or lower during the fade
run.
(3) Coefficient of hot friction
Coefficient of mean friction at a temper-
ature of 230°C or higher during the fade
run and during the recovery run.

3. Testclass
Test method shall be classified as follows:

3.1 Thermal classes A1, A2

Test in the fade run under the conditions of

the pressure of 1050 kPa and the upper limit

of temperature of 3560°C.

Class A1: Test in the fade and recovery run
at every 50°C.

Class A2: Test in the fade run at every 25 —
30°C and the recovery run at every
55°C.

3.2 Thermal class B

Test in the face run under the conditions of
the pressure of 3000 kPa and the upper limit
of temperature of 400°C.
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4. Test conditions

4.1 Test equipment

Main components of the test equipment shall
be in accordance with Reference fig. 1 and 2,
and have the following functions.

Reference: Reference fig. T and 2 are according to 1SO
7881.

(1) Measuring and recording friction force.

(2) Measuring the drum temperature.

(3) Measuring drum rotational speed.

(4) Heating and cooling of the drum while
satisfying all of the temperature condi-
tions shown in Attached fig.'1 and 2.

(5) Making continuous or intermittent fric-
tion within the brake application time in
Attached table 1.

(6) Material of the drum shall be pearlite
cast iron and satisfy the following con-

ditions; :

Constituent Carbon 3.3 —-3.5%
Manganese 0.55 — 0.75%
Silicon 1.8 —-2.1%
Sulfur 0.2% or lower
Phosphorus 0.2% or lower
Nickel 0.6 —0.7%
Chromium 0.156 — 0.26%
Molybdenum 0.2 — 0.3%

Hardness HB 180 — 230

4.2 Measurement of temperature

Temperature of the drum shall be measured
by means of a thermocouple inserted into the
drum 2.7 mm away from the friction surface
and on the center line of the friction surface
width. (Refer to Reference fig. 2.)

5. Test method

5.1 Test preparation

(1) Test specimen shall be as follows:
(a) Test specimen shall be of 25.4 x 25.4
mm in size having a flat bottom and
a friction surface matching to the
drum’s curvature. Polishing allow-
ance of the friction surface shall be
as small as possible. Test specimen
shall be of 3 — 6 mm thick and the
extra thickness shall be cut off from
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the bottom surface.

(b) No mark shall be made on the fric-
tion surface of the finished test
specimen,

(2) Preparation of test drum surface

Test drum surface shall be prepared as

follows.

{(a) Final polishing shall be made on the
drum’s friction surface with 320 grit
abrasive paper and then abrasive
powder shall be wiped off with clean
cloth. '

(b} When using a new drum, another test
specimen shall be mounted and then
continuous bedding shall be made
until a coefficient of friction stabi-
lizes under the conditions of not
more than 700 kPa 310 r/min and
100°C, and then the above (a) shall

Drum rotational speed :
: 1050 kPa
: Thermal class Al

Pressure
Test temperature

Brake application time:
Heating * cooling

Brake applications

Drum rotational speed :
Pressure

Test temperature
Brake application time :

be executed.

5.2 Test items and test procedures

Test items and test procedures shail be as
follows: (Refer to Attached table 1.)

(1) Bedding
Brake applications : Continuous
Drum rotational speed : 310 r/min.
Pressure : 700 kPa
Test temperature : 100°C
Brake application time : Minimum 20

(2)

Baseline run
Brake applications

min. and 95% or
more contact

: Intermittent,

20 times
Drum rotational speed : 420 r/min.
Pressure : 1050 kPa
Test temperature :100 + 10°C

Brake application time:

10 sec. ON & 20

sec. OFF
(3) First fade run .
Brake applications : Continuous
Drum rotational speed : 420 r/min.
Pressure : 1050 kPa
Test temperature : 100 to 300°C

(4)

Brake application time:
Heating * cooling

First recovery run
Brake applications

10 min. or less

: Heating-accord-

ing to Attached
fig. 1

: Thermal classes

A1 & B;inter-
mittent, 3 times

: Thermal class A
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A2;intermittent,
4 times

{6) Second fade run
Brake applications

Drum rotational speed :
: Thermal class Al

Pressure’

Test temperature

Heating * cooling

(7) Second recovery run
Brake applications

Drum rotational speed :
: Thermal classes

Pressure

Test temperature

420 r/min.

& B; 200, 150 &
100°C

Thermal class
A2; 260, 205,
150 & 95°C

10 sec.

: Cooling accord--

ing to Attached
fig. 2

(5) Rebedding (Only for thermal class A2)
: Intermittent,

100 times
420 r/min.

: 1050 kPa
:200 £ 10°C

20 sec. ON & 10
sec. OFF

: Continuous

420 r/min.

& A2; 1050 kPa
Thermal class B;
3000 kPa

: Thermal classes

Al & A2; 100 —
350°C

Thermal class B;
100 — 400°C

: Heating accord-

ing to Attached
fig. 1-

: Thermal class

A1; intermittent
3 times

Thermal class
A2;intermittent,
5 times

Thermal class B;
intermittent,

4 times

420 r/min.

A1 & A2; 1050
kPa

Thermal class B,
3000 kPa

: Thermal class

A1; 300, 250,
200°C

Thermal class
A2; 315, 260,
205, 150, 95°C
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Thermal class B; Coefficient of friction u = f/F
350, 300, 250, where f: Frictional force (N)
200°C F: Total pressing force acting on

Brake application time: 10 sec. the test specimen (N)

Heating * cooling : Cooling accord- (2) For measuring a coefficient of friction,
ing to Attached take a mean value of frictional force
fig. 2 while friction is applied 'in case of inter-

(8) Baseline run mittent friction method, and take the

Brake applications : Intermittent, frictional force at a point of specified
20 times temperature in case of continuous fric-

Drum rotational speed : 420 r/min. tion method, ,

Pressure : 1050 kPa {3) Determine cold friction coefficient u,

Test temperature : 100 £ 10°C and hot friction coefficient u, by averag-

Brake application time : 10 sec. ON & 20 ing the coefficients of friction at test
sec. OFF temperatures listed in Table 1.

(4) Determine the mean values of ji; and [,
6. Calculation and recording and the standard deviations S, and S, of

Calculati d di " Its shall the cold friction coefficient and hot
alcu’ation and recording of test resuits sha friction coefficient for all test pieces.

be as follows: . .
. . e (5) Recording paper shall be as shown in
(1) Calculate a coefficient of friction from Attached tables 2 to 4.

the equation below,

Table 1 Thermal class of coefficient of friction

Thermal class Test temp.
Cold . A1,B Second fade: 100, 150, 200°C
friction ¥ A2 Second fade: 95, 120, 150, 205°C
A1 Second fade:; 300, 350°C
Second recovery: 300°C
Hot First recovery: 205, 150°C
friction Kb A2 Second fade: 230, 260, 290, 315, 350°C
Second recovery: 260, 205, 150°C
B Second fade: 350, 400°C
Second recovery: 350°C
Attached table 1 List of test items
Thermal B_rakg ‘ roiI:Da:lij:;al Pressure Temp. °c Other
No.] Test item class applications speed . — Time conditions
Type |Number r/min kPa tart nis
. Contact of 95% or
1 | Beading | A1, A2 | Con- ~ 310 700 100 20 min. or more & cooling
B tinuous more when required
. A1, A2 | Inter- 10 sec. ON &
2 | Baseline B mittent 20 420 1050 100 = 10 20 sec. OFF —
. | A1,A2 | Con- _ 10 min. or Heating according
3 First fade B tinous 420 1050 100 300 less to Attached fig. 1
. Al 3 200, 150, 100
irst Inter- Cooling according
4 recovery A2 mittent 4 420 1050 260, 205, 150,95 | 10 sec, each to Attached fig. 2
B 3 200, 150, 100
" Inter- 20 sec. ON &
5 | Rebedding | A2 mittent 100 420 1050 200+ 10 10 sec. OFF A2 only
g | Second A1, A2 | Con- _ 420 1050 100 350 _ Heating according
fade B tinuous " 3000 400 to Attached fig. 1
A1l .03 300, 250, 200 '
: ' 315, 260, 205 ' - .
Second A2 Inter- 5 ’ ’ ’ Cooling according
7 recovery mittent 420 1050 150, 95 10 sec. each to Attached fig. 2
350, 300,250,
B 4 3000 200
: A1, A2 | Inter- 10 sec. ON &
8 | Baseline B mittent 20 420 1050 100 = 10 20 sec. OFF -
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Reference fig. 1 Outline of test equipment
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