JAPANESE AUTOMOBILE STANDARD JASO C430: 2002

Air brake test procedure

1. Scope
This Standard specifies test methods for air brakes for truck tractors and semi-trailers.

2. Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this Standard. The latest edition of the referenced document (including any
amendments) applies.

JIS D 0210 Automobiles and motorcycles - General rules of brake test method

JIS D 0106 Road vehicles - Brake types, braking mechanisms and brake operation - Vocabulary
JIS D 0107 Automobiles - Glossary of terms related to braking equipment

JASO C404 Truck and bus - Service brake road test procedures

JASO C501 Service brake road test procedure - Combinations

TRIAS 11-4 Test method for trailer braking apparatus

3. Terms and definitions

For the purpose of this standard, the terms and definitions given in JIS D 0106, JIS D 0107, JIS D

0210 and the following apply.
a) Air brake

An apparatus that activates a mechanical brake directly by compressed air, and includes air over

hydraulic brakes that employ hydraulic force.
b) Pre-braking brake temperature

Brake temperature taken within 15 sec. prior to the start of braking. In cases where “Pre-braking
brake temperature” is prescribed, the average brake temperature before braking shall be taken for
each axle and the highest value shall be used.

c) Full application control

A series of operations in which 700 N+20 N is applied to the operation device of the braking
apparatus (when the activation range is fixed, the force up to the maximum range is attained), released,
and the operation device is restored to the initial condition.

d) Energy source
A main braking device that generates the force or energy required to activate the braking apparatus
after operation force is received from the driver.
e) Energy storage unit
A main braking device that stores pneumatic pressure generated by the energy source.
f) P,
The value obtained by multiplying 0.65 to P, defined in g).
q) P,

The pressure one minute after charge completed until the maximum pressure (Cut-out pressure)

within the pressure regulating range of the energy storage unit.
h) P,

The minimum pressure (Cut-in pressure) within the range of the pressure regulator in the energy
storage unit.

i) Uncoupled trailer (with simulator)

A test apparatus which supplies compressed air provided on the trailer control and supply lines (a
connection hose between the tractor and trailer is included for full and center axle trailers) instead of
on the tractor. (Referred to as the simulator.)

The control system consists of the following devices:

Documents
1

Full document details: JSAE C430 2002


http://www.avadocuments.com/doc/jsae-c430-2002
http://www.avadocuments.com/doc/jsae-c430-2002

JASO C430: 2002

I Pneumatic pressure energy storage unit (Air reservoir with volume of 30 lit)
@ Valve
@ Adjustable throttle device (Inside diameter 4.0 mm to 4.3 mm)
@ Piping from the adjustable throttle to the control line coupling head of the trailer

(Internal volume 385+5 cm?® at a pressure of 650 kPa)

For simulator composition and adjustment, refer to TRIAS 11-4 3.6 (Response time test).

4. Test conditions

4.1 Vehicle divisions

Division Application Vehicle total mass Riding capacity
M2 Class 1 bus 51torless Over 10 passengers
M3 Class 2 bus Over 5 t Over 10 passengers
N1 Class 1 truck Those 3.5t or less —
N2 Class 2 truck Over 3.5tto 12t —
N3 Class 3 truck Over 12 t —
Semi-trailers and center-axle trailers with total rear axle mass
o1 Class 1 trailer of 0.75 t or less. Other trailers with total vehicle mass of 0.75 —
t or less.
Semi-trailers and center-axle trailer with total rear axle mass
02 Class 2 trailer of over 0.75 t to 3.5 t. Other trailers with total vehicle mass of —
over 0.75tto 3.5 1.
Semi-trailers and center-axle trailers with total rear axle mass
03 Class 3 trailer of over 3.5t to 10 t. Other trailers, with total vehicle mass of —
over 3.5 tto 10 t.
04 Class 4 trailer Semi-trailers and cent_er-axl_e trailers wit_h total rear axle mass _
of over 10 t. Other trailers with total vehicle mass of over 10 t.

4.2 Test vehicle
Requirements are specified in JIS D 0210, 4.1.

4.3 Road surface and weather

Requirements are specified in JIS D 0210, 4.2.

4.4 Individual brake apparatus parts
Requirements are specified in JIS D 0210, 4.3.
4.5 Fitting
4.5.1 Division M2 and M3 vehicles
Prior to the test, the brake apparatus shall be subjected to fitting under the following conditions as
specified in JASO C404, 5.2 C.

Initial braking speed
Gear position at braking
Pre-braking brake temperature

Braking operation

Cooling speed
Acceleration

Braking repetitions

Remarks:

60 km/h
Normal driving position
120°C - N1 vehicles

150°C - M2, M3, N2 and N3 vehicles

(When the specified pre-braking brake temperature is not

attained, braking shall be applied immediately and

continuously.)

Constant braking deceleration 3.0 m/sec?,

Complete stop

60 km/h

Normal

200 - N1 vehicles,

300 - M2, M3, N2 and N3 vehicles

1. Even when the test is interrupted, a minimum of 40 repetitions of continuous braking should be

performed.

2. Braking repetitions before the specified pre-braking brake temperature is attained shall not be

included in the repetitions of fitting.
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4.5.2 Division 01 through 04 vehicles
Prior to the test, the brake apparatus shall be subjected to fitting under the following conditions as
specified in JASO C501, 5.1 C.

Initial braking speed and final speed 65—30 km/h
Vehicles with 80 km/h or less maximum speed:
0.4 to 0.8 x nominal maximum speed
However, a complete stop shall be made at the first and
50th braking.

Gear position at braking Normal driving position

Pre-braking brake temperature Over 120°C
(If 120°C is not attained when the specified initial braking
speed is reached, braking operation shall be applied
immediately and continuously.
Or, the braking interval may be shortened to maintain the
pre-braking temperature at 120°C.

Braking operation Constant braking deceleration of 3.0 m/sec?
Cooling speed Same as initial braking speed

Braking interval 180 sec.

Braking repetitions 200

Remarks: 1. Even when the test is interrupted, a minimum of 50 repetitions of continuous braking should be
performed.
4.6 Temperature measurement
Requirements are specified in JIS D 0210, 6.
4.7 Pressure measurement of energy storage unit
A gauge to take pressure readings shall be provided in the energy storage unit or in the inlet piping
leading from the storage apparatus.

5. Test method
5.1 Air leakage test
Tractors and trailers shall be tested independently. When necessary, the test may be performed
while vehicles are coupled.
5.1.1 Test vehicle conditions
The test vehicle may be either loaded or unloaded, and the parking brake shall be released. Variable

braking force distribution apparatus shall be set to loaded condition on vehicles so equipped.

5.1.2 Test method for uncoupled tractors

a) A pressure gauge shall be affixed to the energy storage unit and a stopwatch shall be prepared.

b) The engine shall be stopped after the air pressure for the energy storage unit is increased to P2.

c) The energy storage unit shall be measured for pressure drop due to leakage for a period of 10 min.
while the brake of the test vehicle is left released.

d) The energy storage unit shall be measured for pressure drop due to leakage for a period of 10 min.
while the brake pedal of the test vehicle is fully pressed.

e) Any other equipment that utilizes compressed air and is not interlocked with the brake system shall not
be used during the test. Whenever possible, such equipment should be isolated during the test.

5.1.3 Test method for uncoupled trailers (with simulator)

a) A pressure gauge shall be affixed to the energy storage units of the trailer and the simulator. A
stopwatch shall be prepared.

b) After air pressure in the energy storage unit of the simulator is increased to 700 kPa by compressed
air source, compressed air supplying circuit shall be disconnected to carry out the test.
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c) Pressure drop of the energy storage unit due to leakage shall be measured for 10 min. while the brake
is left released.

d) Pressure drop of the energy storage unit due to leakage shall be measured for 10 min. while the valve
for control system is kept fully open.

5.1.4 Test method for coupled rigs

a) A pressure gauge shall be affixed to the energy storage units of both the tractor and trailer. A
stopwatch shall be prepared.

b) After air pressure of the tractor energy storage unit is increased to P2, the engine shall be stopped.

c) Pressure drop of the energy storage unit due to leakage shall be measured for 10 min. while the brake
of the test vehicle is left released.

d) Pressure drop of the energy storage unit due to leakage shall be measured for 10 min. while the brake
pedal of the test vehicle is fully pressed.

5.2 Response time measurement

5.2.1 Test vehicle condition

The test vehicle shall be either loaded or unloaded, and the parking brake shall be released. The

variable braking force distribution apparatus shall be set for the loaded condition on vehicles so

equipped.

5.2.2 Test method for uncoupled tractors

a) For trucks, a pipe of 2.5 m20.1 m length and 13 mmz0.5 mm inside diameter shall be fitted on the
control line supply port for the trailer braking apparatus, and a tank of 385 cm®t5 c¢m?® volume or a pipe
of 2.5 m+0.1 m length and 13 mm+0.5 mm inside diameter shall be fitted on the supply line supply port
for the trailer braking apparatus.

b) The engine shall be stopped and the pressure in the energy storage unit closest to the energy source
pressure regulator shall be designated P3.

¢) The brake pedal shall be operated so that the time from operation start until full stroke is about 0.2 sec.

About 2 sec. later, the brake pedal shall be quickly released.

d) Time from the start of brake pedal operation, the return pressure and the pressure at the following
points shall be measured for cross reference:

@ Vehicles equipped with an air brake apparatus: Pressure of the brake chamber with the longest
piping from the brake valve.

@ Vehicles equipped with air over hydraulic brakes: Pressure of the air pressure chamber of the air
over hydraulic booster with the longest piping from the brake valve. Wheel cylinder pressure shall be
measured as necessary.

@ Tractors: Pressure at the front end of the pipe affixed to the supply port of the control line for the
trailer braking apparatus.

5.2.3 Test method for uncoupled trailers (with simulator)

a) The pressure at the simulator energy storage unit and at the trailer air reservoir shall be set to 650
kPa.

b) The control system valve of the simulator shall be operated for about 2 sec. and quickly released. In
this case, compressed air shall not be supplied to the simulator and trailer.

¢) Changes in the pressure and the time lapse shall be measured after an outlet pressure of 65 kPa
attained in the control system for the adjustable throttle device.

@ For vehicles equipped with air brake apparatus, pressure shall be measured at the brake chamber
with the longest piping from control line coupling head of the trailer.

@ For vehicles equipped with air over hydraulic brake, pressure shall be measured at the air pressure
chamber of the air over hydraulic booster with the longest piping from control line coupling head of
the trailer. Wheel cylinder pressure shall be measured as necessary.

5.2.4 Test method for coupled rigs
a) The engine shall be stopped while pressure in the energy storage unit closest to the energy source
pressure regulator is termed as P3.
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b) The brake pedal shall be operated so that the time from operation start until full stroke becomes about
0.2 sec. About 2 sec. later, the brake pedal shall be quickly released.

c¢) Time from brake pedal operation start, and the pressure at the following points shall be measured for
cross reference:

(DFor tractors equipped with air brake apparatus, pressure of the brake chamber with the longest
piping from the brake valve shall be measured for tractors, and pressure of the same with the longest
piping from coupling head of the control line shall be measured for trailers.

@ Fortractors equipped with air over hydraulic brake apparatus, pressure of the air pressure chamber
of the air over hydraulic booster with the longest piping from the brake valve shall be measured for
tractors, and pressure of the same with the longest piping from coupling head of the control line shall
be measured for trailers. Wheel cylinder pressure shall be measured as necessary.

5.3 Exhaust response time measurement test with compressed air piping leakage

(Simulation of a leakage type failure in the trailer control line at the coupling head)

5.3.1 Test vehicle condition

This item applies to tractors towing a trailer with a total vehicle mass of over 3.5 t (total of rear axle
mass under loaded state for semi-trailers and center-axle trailers). The test vehicle shall be either loaded
or unloaded, and the parking brake shall be released.

5.3.2 Test method

a) A pipe of 2.5 m+0.1 m length and 13 mmz0.5 mm inside diameter shall be connected to the supply line
supply port for the trailer.

b) The control line supply port for the trailer shall be open to the atmosphere.

c) Pressure in the energy storage unit of the braking apparatus is designated P,.

d) The brake pedal shall be operated so that the time from operation start until full stroke is about 0.2 sec.
Time from operation start, and pressure at the front end of the pipe as specified in a) above shall be
measured for cross reference.

5.4 Energy storage unit capacity test

5.4.1 Pump-up and consumption test

5.4.1.1 Test vehicle condition

Test vehicle condition shall be either loaded or unloaded, and the parking brake shall be released.

The variable braking force distribution apparatus shall be set to the loaded condition on vehicles so

equipped.

5.4.1.2 Test method for uncoupled tractors

a) A pressure gauge shall be affixed to the energy storage unit. A stopwatch shall be prepared.

b) After the air pressure in the energy storage unit is increased to P,, the engine shall be continuously
maintained at the following revolutions:

I Revolutions at maximum output development £100 rpm or revolutions restricted by governor £100
rpm

@ Idling revolutions

@ Arbitrary revolutions between (and @above

¢) The brake pedal shall immediately be fully pressed, held for about 2 sec., quickly released, and so
maintained for 8 sec. (8 sec. interval). This operation shall be repeated 15 times.

The air pressure in the energy storage unit before and after the brake pedal is pressed shall be

measured for each cycle.

5.4.1.3 Test method for coupled rigs

a) A pressure gauge shall be affixed to the locations specified below and a stopwatch shall be prepared.
Truck energy reservoir, trailer energy reservoir, inside the brake chamber, or the air pressure chamber
of the air over hydraulic booster for vehicles with air over hydraulic brake apparatuses.

Wheel cylinder pressure shall be measured as necessary.

b) After the air pressure in the tractor air reservoir is increased to P2, the engine shall be continuously
maintained at the following revolutions:
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O Revolutions at maximum output development £ 100 rpm or revolutions restricted by governor +100
rem
@ Idling revolutions
@ Arbitrary revolutions between @ and @ above
c) The brake pedal shall immediately be fully pressed, held for about 2 sec., quickly released, and so
maintained for 8 sec. (10 sec. interval). This operation shall be repeated 15 times.
d) Air pressure at locations shown in a) above shall be measured before and after the brake pedal is
pressed for each cycle.
5.4.2 Pump-up test
5.4.2.1 Test vehicle condition
The test vehicle shall be either loaded or unloaded, and the parking brake shall be applied. The
variable braking force distribution apparatus shall be set to the loaded condition on vehicles so equipped.
5.4.2.2 Test method for uncoupled tractors
5.4.2.2.1 General tests
a) Piping to the energy storage unit of the auxiliary equipment shall be disconnected when compressed
air is supplied from the energy source of the main braking apparatus to energy storage units for
equipment other than the braking device (auxiliary equipment).
b) The engine shall be stopped and the compressed air released from all the energy storage units in
order to establish initial conditions for the test vehicle.
c¢) The engine shall be started and the energy storage unit filled with compressed air. Measurements
shall be made to cross reference the time from pump-up start and the pressure in the energy storage
unit requiring the longest pump-up time in order to determine the time required from atmospheric
pressure to initial achievement of P, (t,) and P, (t,).
Engine revolutions shall be as follows:
(M Revolutions at maximum output development +100 rpm or revolutions restricted by governor + 100
rem
@ Idling revolutions
@ Arbitrary revolutions between @ and @ above
d) To measure t, and t, for tractors that use the supply line to supply pressure to the trailer, in addition to
the tests specified in a) through ¢) above, a dummy volume determined by the following equation shall
be provided to the supply port of the supply line to the trailer.
V =z 200R/P
where, V: Dummy volume (Unit: Lit)
P: Upper limit (design value) of supply line pressure of trailer
(Unit: kPa)
R: Maximum allowable shaft mass of trailer (Unit: t)
5.4.2.2.2 Auxiliary equipment reservoir test
For vehicles with an energy storage unit for auxiliary equipment whose volume exceeds 20% of
volume of the braking system reservoir, the tests specified in 5.4.2.2.1 shall be performed to measure t,.
However, the compressed air piping to the energy storage unit of the auxiliary equipment shown in a) of
5.4.2.2.1 shall not be disconnected.
5.4.2.3 Test method for coupled rigs
5.4.2.3.1 General tests
Tests specified in 5.4.2.2.1 shall be performed.
5.4.2.3.2 Test of energy storage unit for auxiliary equipment
Tests specified in 5.4.2.2.2 shall be performed.
5.4.3 Consumption test
5.4.3.1 Test vehicle conditions
The test vehicle shall be either loaded or unloaded, and the parking brake shall be released. The

variable braking force distribution apparatus shall be set to loaded condition on vehicl(ijso equipped.
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5.4.3.2 Capacity test

5.4.3.2.1 Test method for uncoupled tractors

a) Piping to the auxiliary equipment shall be disconnected when energy is supplied to the auxiliary
equipment from the main braking apparatus energy source.

b) For tractors that use supply the supply line to supply pressure to the trailer, the supply port of the
trailer supply line shall be disconnected, and a dummy volume of over 0.5 lit. corresponding to loss
related to trailer braking control shall be connected to the supply port of the control line.

c) Pressure in the energy storage unit of the braking apparatus is designated P,.

d) Piping from the energy source to energy storage unit of the braking apparatus shall be disconnected.

e) The brake pedal shall be operated full stroke eight times while the test vehicle is stopped.

f) Air pressure in the energy storage unit shall be measured before and after the brake pedal is pressed
for each cycle. For tractors, control air pressure to the trailer shall be measured for each cycle.

5.4.3.2.2 Test method for uncoupled trailers (with simulator)

a) The energy storage unit for auxiliary equipment shall be disconnected.

b) Pressure in the energy storage unit shall be set to 850 kPa.

¢) The supply line to the energy storage unit shall be isolated.

d) Maximum control pressure from the tractor to the control system of the braking apparatus shall be
applied and released. This operation shall be repeated nine times. Air pressure in the energy storage
unit before and after activation shall be measured for each cycle.

5.4.3.2.3 Test method for coupled rigs

a) Piping to the auxiliary equipment shall be disconnected when energy is supplied to the auxiliary
equipment from the energy source of the main braking apparatus.

b) Pressure in the energy storage unit of the braking apparatus is termed as P,.

c) Piping to the energy storage unit of the braking apparatus from energy source shall be disconnected.

d) The brake pedal shall be operated full stroke eight times while the test vehicle is stopped.

e) Air pressure in the energy storage unit before and after depressing the pedal shall be measured for
each cycle.

5.4.3.3 Energy source failure test

5.4.3.3.1 Test method

a) When energy is supplied to the auxiliary equipment from the energy source of the main braking
apparatus, piping to the energy storage unit of the auxiliary equipment shall be in the ordinary state.

b) Pressure in the energy storage unit of the main braking apparatus shall be higher than the alarm
device activation pressure, and the supply of energy to the energy storage unit of the main braking
apparatus shall be stopped.

c) If power failure in the auxiliary equipment causes the pressure in the energy storage unit of the main
braking apparatus to drop, the auxiliary side of the pressure protection valve in the piping to the
auxiliary equipment shall be opened to the atmosphere or placed in a similar condition.

d) Brake pedal operation shall be repeated while the test vehicle is stopped until the energy alarm device
is activated, and the pressure at activation shall be measured.

e) Operation from state of d) above to full brake pedal stroke shall be repeated four times.

f) Air pressure in the energy storage unit before and after depressing the pedal shall be measured for
each cycle.

5.4.3.4 Capacity test of the energy storage unit downstream from the pressure protection valve

5.4.3.4.1 Test method

a) Piping to the auxiliary equipment shall be disconnected when energy is supplied to the auxiliary
equipment from the energy source of the main braking apparatus.

b) For tractors that supply braking compressed air to the trailer, the supply port of the supply line to the
trailer shall be disconnected, and a dummy volume of over 0.5 lit. corresponding to the loss from the
trailer braking control shall be connected to the supply port of the control line.

c) Pressure in the energy storage unit of the braking apparatus is designated P,.
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