JAPANESE AUTOMOBILE STANDARD JASO C432: 2001

Servo brake test procedures

1. Scope
This standard specifies test method for servo brakes used in automobiles.

2. Applicable Publications
The following publications form a part of this Standard to the extent specified herein.
The latest edition of all publications shall apply.
JIS D0210 General Rules of Brake Test Method of Automobiles and Motorcycles
JIS D0106 Road Vehicles - Brake Types, Braking Mechanics and Brake Operation -
Vocabulary
JIS D0107 Glossary of Terms Relative to Braking Equipment of Automobiles
JASO C402 Passenger Cars — Service Brake Road Test Procedures
JASO C404 Truck and Bus - Service Brake Road Test Procedures
Safety Standard Article 12, Attached sheet 3
Technical Standard of Brake Device for Trucks and Busses
Safety Standard Article 12, Attached sheet 5
Technical Standard of Brake Device for Passenger Cars

3. Definitions
Definitions of major terms used herein are specified in D0106 and D0107 or as stated below.

a) Servo brake Vacuum servo brakes and hydraulic servo brakes as defined in JIS D0106.

b) Initial brake temperature Brake temperature observed within 15 sec prior to the start of brake
application. When specified, the initial brake temperature shall be taken for each wheel, and average
values calculated for each axle. The higher average shall be used as the initial brake temperature.

c) Full-stroke actuation Actuation in which operating force is applied to the actuation device of the
main control apparatus for a period of two seconds. The operating force is promptly removed, the
actuation device restored to the initial position and left in that condition for a period of eight seconds.
The full-stroke actuation force shall be as follows:

500X 20N for vehicle division M1
700+ 20N for other divisions

d) Energy source Device that generates the amount of force or energy required to actuate the brake
device body in order to double the operating force of the operator or does the same upon receiving
such force.

e) Energy storage device Vacuum tank, accumulator and pressure accumulating parts of the energy
reservoir for the booster.

f) P+ Maximum system operational pressure (cut-out pressure) in energy storage devices.

g) P2 Pressure after four full-stroke actuations with the service brake control, starting at P4, without

having fed the energy storage devices.

h) Ps Upper pressure limit which is 90% of the maximum
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4. Test conditions

4.1 Vehicle divisions

Division Application Vehicle total weight Number of seats
M1 Passenger cars 5t maximum 9 maximum
M2 Class 1 bus 5t maximum 10 or more
M3 Class 2 bus Over 5t 10 or more
N1 Class 1 truck 3.5t maximum —
N2 Class 2 truck 3.5tto 12t —
N3 Class 3 truck Over 12 t —

4.2 Vehicle condition

Requirements are as specified in Item 4.1 of JIS D0210.
4.3 Road and weather conditions

Requirements are as specified in Item 4.2 of JIS D0210.
4.4 Condition of each brake part
Requirements are as specified in Item 4.3 of JIS D0210.

4.5 Fitting conditions

Prior to the test, brake devices shall be subjected to fitting under the following conditions as

specified in Item 5.2 C of JASO C402.

Division M1 vehicles

Initial brake speed
Gear position at braking

Braking actuation

Cooling speed

Braking dis

Repetitions

tance

65 km/h
Normal driving position

Braking deceleration 3.5 m/s? (constant) - Complete stop

65 km/h

1500 m or 120°C initial brake temperature, whichever comes first.

(With brake temperatures under 120°C, when specified initial

brake speed is attained, braking actuation shall be made

immediately and continuously. With brake temperatures

exceeding 120°C, braking actuation shall be initiated when initial

brake temperature drops to 120°C, even with braking distance
less than 1500 m.)

200

Vehicles other than division M1

Initial brake speed
Gear position at braking
Initial brake temperature

Braking act

uation

Cooling speed

Acceleratio
Repetitions

Remarks:

n

60 km/h
Normal driving position
120°C - M1 vehicles

150°C - M2 M3, N2, and N3 vehicles
(When the specified initial brake temperature is not attained,

braking actuation shall be made immediately and continuously.)

3.0 m/s? braking deceleration (constant) - Complete stop

60 km/h
Normal

200 - N1 vehicles
300 - M2, M3, N2, and N3 vehicles

1. Though the test may be interrupted, a minimum of 40 repetitions of continuous braking should be

maintained.

2. Repetitions of braking before the specified initial brake temperature is attained shall not be included in

repetitions for fitting.

4.6 Temperature measurement

Brake temperatures shall be measured as specified in Item 6 of JIS D0210.
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4.7 Energy storage device pressure measurement
A pressure (vacuum) gauge shall be mounted on the body of the energy storage device or on a
branch from the inlet piping of the storage device for pressure measurement.

5. Test methods

5.1 Energy storage device capacity tests

5.1.1 Charging and consumption tests

5.1.1.1 Charging and consumption test - Vacuum servo brakes

a) The engine shall be started and pressure of the energy storage device increased to P1.

b) Engine revolutions shall be maintained at idling speed when the engine is used as the energy
source, and at the specified revolutions (revolutions at nominal maximum output times 0.65%=100
rpm) when a vacuum pump or other device is used as the energy source. 15 full-stroke actuations
shall then be repeated.

c¢) The brake pedal shall be depressed each time and the energy storage device pressure shall be
recorded.

5.1.1.2 Charging and consumption test - Hydraulic servo brakes

a) The engine shall be started and pressure of the energy storage device increase to P1.

b) Engine revolutions shall be maintained at the nominal maximum output times 0.65x=100 rpm. 15
full-stroke actuations shall then be repeated.

c¢) The brake pedal shall be depressed each time and the energy storage device pressure shall be
recorded.

5.1.2 Charging tests

5.1.2.1 Charging test - Vacuum servo brakess

5.1.2.1.1 Charging test - Vacuum servo brake (l)

a) The energy storage device pressure shall be maintained at atmospheric pressure.

b) The engine shall be started and the revolutions increased until the nominal maximum revolutions
are attained. Then the acceleration pedal shall be promptly released to restore the engine
revolutions to the idling speed. This operation shall be carried out within 8 sec.

c) The engine revolutions shall be maintained at the idling state for 2 sec.

d) Items b) and c¢) shall be repeated until the energy storage device pressure P1 is attained, and the
vacuum pressure shall be recorded each time the acceleration pedal is released.

5.1.2.1.2 Charging test - Vacuum servo brakes (ll)

a) The energy storage device pressure shall be maintained at atmospheric pressure.

b) Engine revolutions shall be maintained at idling speed when the engine is used as the energy
source, and at the specified revolutions (revolutions at nominal maximum output times 0.65%=100
rpm) when a vacuum pump or other device is used as the energy source. 15 full-stroke actuations
shall then be repeated.

c) Data shall be recorded for the energy storage device pressure against the amount of continuous
time required to reach P1 from atmospheric pressure.

5.1.2.2 Charging test - Hydraulic servo brakes

a) The energy storage device pressure shall be set to zero.

b) The engine shall be started and the engine speed shall be promptly set at the revolutions for
nominal maximum output or the revolutions limited by the governor=100 rpm.

c) Data shall be recorded for the energy storage device pressure against the amount of continuous
time required to reach P1 from atmospheric pressure.

NOTE: (') During measurement of Item b), the energy storage device for external units should not be cut-off

except for those that cut-off automatically.

5.1.3 Consumption test

a) The energy storage device pressure shall be increased to P1 and the energy source stopped.

b) Full-stroke actuation shall be repeated 9 times at 60 sec. intervals.
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