JAPANESE AUTOMOBILE STANDARD

JASO C456-84

Test Method for Wear Warning Devices

1. Scope

This standard specifies on the test method for wear
warning devices of brake linings and pads used for the
service brakes of passenger cars. Motorcycles are ex-
cluded from the standard.

Remark: In this standard, units and numerical values given in

{ } are based on the International System of Units
{Sl), and are given for reference.

2. Purpose

This standard -aimes to establish a unified test method
for the wear warning devices of brake linings and pads
of passenger cars, and to confirm the warning func-
tions.

3. Definitions

Meaning of main terms used in this standard are as
follows:

(1) Warning Device
The device possible to make drivers confirmed
the warning at the driver seat by sounds, lights,
etc.

{2) Initial Braking Speed
Speed at the time brake application is initiated
and head on a calibrated speed indicator.

{3} Constant Braking Deceleration
Braking deceleration kept almost constant
during the brake application by brake lever
control force or pedal effort, except under
transient condition.

{4) Brake Initial Temperature
Initial temperature shall denote the value read
within 15 seconds before beginning of brake
application. In case so specified, however,
initial temperature shall be the higher of the
mean values of each wheel initial temperature
measured per axle.

(5) Normal Transmission Control Position
The highest step of the speed change gears that
can maintain the required initial speed, other
than overdrive,

{6) Neutral Transmission Control Position
Transmission control position which is set to
the neutral or whose clutch is released at the
time brake application is initiated.

4, Test Conditions

4.1 Vehicle Conditions

Vehicle conditions at the test shall be as follows:

{1} The distributed load of vehicles shall mean the
conditions as near as possible to those under
the distributed load of empty vehicles bearing
two persons in the front seat including the
testing staff and the test equipment.

{2) The test vehicles shall be maintained in normal
condition. The wheel alignment, the tire infla-
tion pressure, the surfaces of the tires, and any
other element concerned with the tests shall be
maintained in suitable conditions all through
the testing period.

4.2 Condition of Each Element of Braking Devices

The conditions of each element of the braking devices
shall generally be maintained as specified below all
through the testing period.

(1) Brake linings or pads shail be used formal and
new parts at the beginning of the test. However,
the test may be started with the friction mate-
rial grinded in advance until the state just
before the warning device functions.

{2) The warning devices shall be fitted so that the
device for only one side wheel may respectively
function, and front and rear wheels shall be
tested separatelly.

(3) Drums and disks shall be used formal and new
parts when the test starts.

(4) The brake mechanism and the braking devices
shall be assembled with' formal parts of normal
specification and function, and if necessary,
shall suitably be adjusted.
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4.3 Conditions of Road Surface and Weather

Conditions of road surface and weather shall be as
follows:
(1) Surface of Test Road
The surface of the road on wkich test braking
is operated shall be of dry, flat and hard surface
paved with portland cement, concrete or those
having equal friction coefficient.
(2) Wind Speed
The wind speed while the test shall be within
the region that has not remarkable influence on
confirming the warning function, and generally
is desirable to be 5 m/s or less.

4.4 Measuring Method of Temperature

The brake temperature shall, as a rule, be measured
with the thermocouple fitted at the position nearly
central .of the friction surface of the brake shoe or pad
which receives the greatest load at each brake, and
1 mm under the surface (refer to Reference Fig. 1).

4.5 Location of Microphone (In case of warning by
sound)

Location of the microphone to measure the loudness
of warning sound and background noise shall be put
horizontally and frontward 60 cm just above the
intersection of a vertical plane including the vehicle
center line and the straight line which goes through the
seating reference point of the driver and is perpen-
dicular to the vertical plane (refer to Reference Fig. 2}.

B. Test Method

5.1 Braking Procedure

Braking operation shall be executed with the pedal
operating force of 90 kgf {883 N } or less until the
vehicle completely stops.

5.2 Test Items and Test Procedure

Test items and test procedure shall be as follows:
(1) Burnish Test Procedure

Initial braking speed: 65 km/h

Transmission control position: Normal driving
gear

Braking operation: Braking deceleration 0.35G
{3.4 m/s?3

Cooling speed: 65 km/h

Accelerating condition: Ordinally
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Braking interval: 1600 m or 100 sec (tem-
perature before braking is
120°C or more). However,
if the brake temperature is
less than 120°C when the
initial braking speed has
reached the specified speed,
begin at once continuous
braking operation; when the
brake  temperature has
reached 120°C or more,
start the braking operation
at the point where the tem-
perature before the braking
cooled until 120°C, never-
theless the braking interval
has not yet reached 1600 m
or 100 sec.

Number of applications: Necessary times
judged that the wear warn-
ing is confirmable.

(2) Wear Warning Test

Initial braking speed: 30 km/h
Transmission control position: Neutral driving
gear
Initial temperature braking: - 80°C
Braking operation: Within the region of brak-
ing deceleration between
0.1G (1.0 m/s?} and 0.3G
{2.9 m/s%
Number of applications: 2 times or more
Vehicle condition: All windows shall be closed.
Records: Presence of the warning
Warning sound
dB{A) (optional item)
Background noise(*)
dB(A) (optional item)
Frequency of warning sound
kHz (optional item)

Note (*): The background noise is the noise under the con-

dition the warning device is not functioning and
the brake is being operated.

(3) Final Check

Disassemble and check necessary brake parts
and record related remarks.
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5.3 Allowable Limits of Changes of Test Conditions

The allowable limits of the test conditions shall be
within the following regions against the specified
conditions:
{1) Initial Braking Speed
Within the region of +3 km/h against the speci-
fied initial braking speed.
{2) Initial Brake Temperature before Braking

Within the region of £15°C against the specified
brake temperature before braking. However, as
for the vehicle of which the brake temperature
is especially difficult to rise, the temperature
conditions of the test item of the brake tem-
perature before braking of 80°C and the test
item of the brake temperature before braking
of 120°C may be changed to 60°C and 80°C
respectively at the tests.
{3) Braking Deceleration
Within the region of +0.02G  {*0.2 m/s?}
against the specified braking deceleration.
When a special value within this region is
selected as a target, the value shall be recorded,
(4) Cooling Speed
Within the region of +3 km/h against the speci-
fied cooling speed.
When a special value within this region is
selected as a target, the value shall be recorded.
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5.4 Braking Operation Other Than Test

Braking operation other than the test shall be avoided
as much as possible. However, when the brake is neces-
sary to be heated to a specified temperature, initial
braking speed and braking deceleration shall be ex-
ecuted according to the facing up conditions.

6. Record

6.1 Recording Content

Recording content shall be as follows:

(1) Be careful to all abnormal brake noises and
occurrence of warnings during the whole test
period, and record their details.

{2) The order to read the brake temperatures be-
fore braking of the wheels shall be the same
during whole test period.

(3) Measure and record the thicknesses of the
linings and pads when the warning is function-
ing.

6.2 Recording Form

Recording from shall be as shown in Attached Table.
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