JAPANESE AUTOMOBILE STANDARD

JASO C 461-88

Air Brake Valve for Automobile Brakes

1. Scope

This standard specifies air brake valves em-
ployed in service brake systems for trucks,
buses and tractors.

Remarks: In this standard, units and numerical values are
based on Sl (International System of Units), while
units and numerical values given in [ ] are cus-
tomary units system, and are given for reference.

2. Purpose

This ‘standard aims to standardize air brake
valves and to secure an appropriate quality
thereof.

3. Definitions

The principal terms, as used herein, shall have
the following meanings:
(1) Differential Pressure
A difference in air brake valve delivery
pressure between upper and lower side of
air brake valve.
(2) Hysteresis
A difference in delivery pressure between
when brake pedal is depressed and when
it is released, at identical pedal travel an-
gle or with identical pedal depressing
force.

4. Performance

4.1 Airtightness

When tested as specified in 5.2, the air leakage
of air brake valve shall be not more than 20
cm®/min under the released condition and 40
cm3®/min under the applied condition and 5
cm3/min from the upper side to the lower side.

4.2 Output Characteristic

When tested as specified in 5.3, the output

characteristic shall meet the requirements
agreed between the parties concerned.

4.3 Differential Pressure

When tested as specified in 5.4, the differential
pressure shall meet the requirements agreed be-
tween the parties concerned.

4.4 Hysteresis

When tested as specified in 5.5.1 or 5.5.2, the.
hysteresis shall meet the requirements agreed
between the parties concerned.

4.5 Pressure Proof

When tested as specified in 5.6, every compo-
nent part of the air brake valve shall be free from
detrimental deformations and/or defects.

4.6 Static Strength

When tested as specified in 5.7, every compo-
nent part of the air brake valve shall be free from
detrimental deformations and/or defects.

4.7 Durability

When tested as specified in 5.8, every compo-
nent part of air brake valve shall be free from
detrimental deformation and/or defects. After
tested, performances specified in 4.1, 4.2, 4.3
and 4.4 shall meet the requirements agreed be-
tween the parties concerned.

4.8 Cold Proof

When tested as specified in 5.9, every compo-
nent part shall be free from detrimental deforma-
tions and/or defects. The air leakage rate shall
not exceed 100 cm3/min under brake released
condition, and 200 cm3®mm under brake ap-
plied condition. Besides, the air pressure shall
smoothly rise to 700 kPa {7.0 kg/cm?} and shall
smoothly decline to O.
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4.9 Vibration Proof

When tested as specified in 5.10, the every
component part shail be free from detrimental
deformations, wear and tear and/or defects. Af-
ter tested, moreover, the air brake valve shall
meet the requirements specified in 4.1.

4.10 Corrosion Proof

When tested as specified in 5.11, the air brake
valve shall neither have any detrimental red rust
grown on any ferrous component parts nor any
detrimental white rust grown on any aluminium
component parts.

5. Test Method
5.1 General Test Conditions

The air brake valve shall be tested under the fol-
lowing general conditions:

(1) Unless otherwise specified, the air brake
valve shall be tested under a standard at-
mosphere at the normal temperature
{20+ 15°C) specified in JIS Z 8703
(Standard Atmospheric Conditions for
Testing).

{2} Uniess otherwise specified, the air brake
valve shall be mounted onto a test bench
as agreed between the parties concerned.

5.2 Airtightness Test Method

Apply air pressure of 700+40 kPa {7.0£0.4

‘kgf/cm?] and of 100+40 kPa {1.0x0.4

kgf/cm?} to the air brake valve at the supply
ports. ,

With the air brake valve released condition and
with the brake pedal depressed to the full pres-
sure, hold them for a period of 5 seconds or
more, respectively. Then, determine the air
leakage.

After discharging the air pressure from the lower
supply port, depress the brake pedal to the full
pressure and then determine the air leakage
from upper to lower side.

5.3 Output Characteristic Test Method

Apply an air pressure of 700+ 40 kPa {7.0+0.4
kgf/cm? to the air brake valve at the supply
ports and connect 0.5 litre air tanks to the deliv-
ery ports. And mount a pedal depressing force
metre at a distance of 1503 mm from the
pivot of the brake pedal.

With the pedal depressing force metre mounted,
depress the brake pedal to the full pressure and
then release it fully. Repeat this operational cy-
cle several times and confirm that the delivery
pressure is smoothly ascending and descending.
After that, carry out the tests as follows.
Depress on the brake pedal at a rate of approxi-
mately 1°/sec. until the full pressure has been
reached. After that, release the pedal to the
original position at a rate of approximately
1°/sec. During this procedure, record the pedal
travel, delivery pressure and pedal depressing
force.

The test setup. shall be as illustrated in Fig. 1.

Fig. 1 Output Characteristic Test Setup
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5.4 Differential Pressure Test Method

Apply an air pressure of 700+40 kPa {7.0+0.4
kgf/cm? to the air brake valve at the supply
ports and connect 0.5 litre air tanks to the deliv-
ery ports. Depress the brake pedal at a rate of
approximately 1°/sec. until the full pressure has
been reached. When the delivery pressure of up-
per side is 100 kPa [1.0 kgf/cm?], determine
the delivery pressure of iower side and then ob-
tain the difference involved.

Testing shall be conducted by the use of a setup
illustrated in Fig. 1.

5.5 Hysteresis Test Method

5.5.1 Pedal Travel Pressure Hysteresis Test
Method

Apply an air pressure of 700+ 40 kPa {7.0+0.4
kgf/cm?3 to the air brake valve at the supply
ports and connect 0.5 litre air tanks to the deliv-
ery ports.

Depress the brake pedal at a rate of approxi-
mately 1°/sec. until the full pressure has been
reached. After that, release the pedal to the
original position at a rate of approximately
1°/sec. During this operation, determine the pe-
dal travel angle and delivery pressure. From the
measurement data, obtain a pedal travel angle
at an upper delivery pressure of 100 kPa {1.0
kgf/em?} with the brake pedal depressed. And
obtain an upper delivery pressure at an identical
pedal travel angle, with the brake pedal
released. After that, obtain the pressure differ-
ence in upper delivery pressure, with the brake
pedal between depressed and released. Testing
shall be conducted by the use of a setup illus-
trated in Fig. 1.

5.5.2 Pedal Depressing Force - Pressure Hyste-
resis Test Method

Apply an air pressure of 700+40 kPa {7.0+0.4
kgf/cm?} to the air brake valve at the supply
ports and connect 0.5 litre air tanks to the deliv-
ery ports. And mount a pedal depressing force
metre at a distance of 150+ 3 mm from the ful-
crum of the brake pedal.

With the pedal depressing force metre mounted,
depress the brake pedal to the full pressure and
then release it to the original position at a rate of
about 1°/sec. During this procedure, determine
the pedal depressing force and delivery pres-
sure. From the measurement data, obtain a
depressing force at an upper delivery pressure of
100 kPa {1.0 kgf/cm? with the brake pedal
depressed. And obtain a delivery pressure of up-
per side at an identical depressing force, with
the brake pedal released. After that, obtain the
pressure difference in upper delivery pressure,
with the brake pedal between depressed on and
released.

Testing shall be conducted by the use of a setup
illustrated in Fig. 1.

5.6 Pressure Proof Test Method

With the brake pedal secured at a fully
depressed position, apply a water pressure at
the supply ports until 1.5 MPa {15.0 kgf/cm?3}
has been reached. And hold the pressure for a
period of 20 seconds. After that, release the
pressure.

Testing shall be conducted by the use of a setup
illustrated in Fig. 2.

Fig. 2 Pressure Proof Test Setup
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