JAPANESE AUTOMOBILE STANDARD

JASO C616-94.

Leveling valve for trucks and buses

1. Scope
This standard specifies the mechanical leveling
valve (hereinafter called leveling valve) used for
the air spring device for trucks and buses.
Remarks :
The applicable standards of this standard are shown
below.
JIS D 0203 Method of moisture, rain & spray test
for automobile parts
JIS D 0207 General rules of dust test for auto-
mobile parts
JIS D'1601 Vibration testing method for auto-
mobile parts
JIS G 3113 Hotrolled steel plates, sheets and
strip for automobile structural uses
JIS G 3131 Hot-rolled mild steel plates, sheets
and strip
JIS G 3141 Cold rolied carbon steel sheets and
strip
JIS G 3521 Hard drawn steel wire
JIS G 3522 Piano wire
JIS G 4051 Carbon steels for machine structural
use
JIS G 4314 Stainless steel wires for springs
JIS G 5501 Gray iron castings
JIS H 3100 Copper and copper alioy-sheets,
plates strip and coiled sheets
JIS H 3250 Copper and copper alloy-rods and
bars
JIS H 3270 Copper beryllium alloy, phosphor
bronze and nickel silver-rods, bars
and wires
JIS H 5301 Zinc alloy die castings
JIS H 5302 Aluminium alloy die castings
JIS Z 2371 Methods of salt spray testing
JIS Z 8703 Standard atmospheric conditions for
testing

2. Definitions

Definitions of main terms used in this standard

shall be as follows.

(1) Mechanical leveling valve

Leveling valve of a type in which a change
of the relative distance between an axle
shaft and a vehicle body is detected with a
ieveling valve lever and a lever movement
is transmitted directly to the valve to keep
the vehicle height constant.

(2) Air supply start lever position
Lever position when air.starts to be supplied
to the air tank on the delivery side.

(3) Dead band width
Lever stroke width when no air is supplied
to or exhausted from the air tank on the
delivery side. Absolute value of the differ-
ence between the lever position when air
starts to be supplied to the air tank on the
delivery side and the lever position when air
starts to be exhausted from the air tank on
the delivery side.

(4) Operating time delay
Duration from the time when the lever is
rotated from the dead band width position to
the air supply position and exhaust position
to the time when air pressure of the air tank
on the delivery side starts to rise or fall.

3. Performance

3.1 Air-tightness

When the test provided in paragraph 6.2 is
conducted, the air leak shall be 10 cm*/min or
less.

3.2 Dead band characteristic

When the test provided in paragraph 6.3 is
conducted, the air supply start lever position and
dead band width shall satisfy the criteria agreed
on by the parties concerned in charge of deliv-

ery.

3.3 Air supply and exhaust characteristic
When the test provided in paragraph. 6.4 is
conducted, the air supply and exhaust charac-
teristic shall satisfy the criteria agreed on by the
parties concerned in charge-of delivery.

3.4 Pressure tightness

When the test provided in paragraph 6.5 is
conducted, each part shall not have harmful
deformities or defects.

3.5 Durability

When the test provided in paragraph 6.6 is
conducted, each part shall not have harmful
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deformities or defects.

Application of durability conditions of both A-and
B or either A or B shown in Table 2 and para-
graphs 3.1, 3.2, and 3.3 after the test shall be
agreed on by the parties concerned in charge of
delivery.

3.6 Low temperature resistance

When the test provided in paragraph 6.7 is
conducted, each part shall not have harmful
deformities or defects.

The air leak shall be 100 cm*/min or less.
Furthermore, the air pressure shail rise smoothly
up to 700 kPa and fall down smoothly to atmo-
spheric pressure.

3.7 High temperature resistance

When the test provided in paragraph 6.8 is
conducted, each part shall not have harmful
deformities or defects.

The air leak shall be 10 cm®/min or less.
Furthermore, the air pressure shall rise smoothly
up to 700 kPa and fall down smoothly to atmo-
spheric pressure.

3.8 Vibration proof

When the test provided in paragraph 6.9 is
conducted; each part shall not have harmful
deformities or defects.

Paragraph 3.1 shall be satisfied after the test.

3.9 Corrosion resistance

When the test provided in paragraph 6.10 is
conducted, iron parts shall not gather harmful
red rust or aluminium parts shall not gather
harmful white rust.

3.10 Dust resistance

When the test provided in paragraph 6.11 is
conducted, dust shall not enter the -parts which
affect the function of the leveling valve.

3.11 Water resisting property

When the test provided in paragraph 6.12 is
conducted, water shall not enter the parts which
affect the function of the leveling vaive.

4. Construction, shape and dimensions
Attached figures 1, 2 and 3 show an example
of the construction of a leveling valve .and at-
tached figures 4, 5, and 6 show the shape and
dimensions.

5. Name and material of component parts
Table 1 shows the name and example of mate-
rial of main component parts of a leveling valve.

Table 1 Name and example of material of main
component parts

Number | Name of .
component Material (Example)
JIS H 5302, or JIS G 5501,
1 Body or JIS H 5301
2 Shait JIS G 4051
JIS G 3141, or JIS G 3131,
3 ] Lever or JIS G 3113
4 Valve JIS H 3100 or JIS H 3250
5 Valve JIS G 4314, or JIS G 3522,
spring or JIS G 3521, or JIS H 3270

Remarks : The numbers in the table indicate the
component parts in Attached fig. 1t0 3.

6. Testing method

6.1 General test conditions

The general test conditions shall be as shown
below.

(1) The test shall be conducted in a normal
temperature (20 £ 15 °C ) in accordance
with JIS Z 8703 unless otherwise specified
in the text.

(2) Installation of a leveling valve on the test
bench shall conform to the agreement be-
tween parties concerned in charge of deliv-

ery.

6.2 Airtightness test
The airtightness test shall be as shown below.

(1) Connect air of 700 * 40 kPa and 100 * 40
kPa to the supply port of the leveling valve,
respectively, rotate the tip of the lever in the
exhaust direction over the dead band width
position, and hold it for 5 seconds or more.
At this time, measure the air leak from the
exhaust port of the leveling valve.

(2) Connect air of 700 + 40 kPa'and 100 * 40
kPa to the supply port of the leveling valve,
respectively, rotate the tip of the lever in the
air supply direction over the dead band
width position, and hold it for 5 seconds or
more. At this time, measure the air leak
from the exhaust port of the leveling valve.
However, connect an air tank of 0.5 L to the
delivery port of the levéling valve.
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6.3 Dead band test
The dead band test shall be as shown below.
(1) Air supply start lever position.
Connect an air tank of 0.5 L to the delivery
port of the leveling valve, put the. lever of
the Jeveling valve to an optional position in
the exhaust direction over the dead band
width position, and. connect the air of 700
+ 40 kPa to the supply port of the leveling
valve.,
Gently move the tip of the lever in the air
supply direction (When the lever speed is 5
mm/s or less and the lever is 160 mm long)
and measure the lever position when the air
starts to be supplied to the delivery port.
(2) Dead band width

Connect an air tank of 0.5 L to the delivery
port of the leveling valve, put the lever of
the leveling valve to an optional position in
the air supply direction over the dead band
width position, and connect the air of 700
* 40 kPa to the supply port of the leveling
vaive. ‘
Gently move the tip of the lever in the
exhaust direction (When the lever speed is
5 mm/s or less and the lever is 160 mm
long); measure the lever position when the
air starts to be exhausted from the delivery
port, and find the absolute value of the
difference between this measurement value
and the measurement value obtained in
paragraph 6.3 (1).

Fig. 1 shows an-example of the dead band
characteristic.

6.4 Air supply and exhaust characteristic test
The air supply and exhaust characteristic test
shall be as shown below.

(1) Operating time delay

Connect an air tank of 20 L to the delivery
port of the leveling valve after atmospheric
release and put the lever of the leveling
valve in the middle of the dead band width.
Connect the air of 700 = 40 kPa to the
supply port -of the leveling valve, rapidly
move the tip of the lever in the air supply
direction (When the lever speed is 80 mm/s
or more and the lever is 160 mm long), and
measure the time from the point when the
lever starts operating to the point when the
delivery port pressure starts rising. Next,
put the lever of the leveling valve in the
middie of the dead band, connect the air of
700 * 40 kPa to the air tank on the delivery
side, rapidly move the tip of the lever in the
exhaust direction (When the lever speed is
80 mm/s or more and the lever is 160 mm
long), and measure the time from the point
when the lever starts operating to the point
when the delivery port pressure starts fal-
ling.

(2) :Air supply characteristic

Connect an air tank of 20 L to the delivery
port of the leveling valve and put the lever of

Fig. 1 Dead band characteristic (Example)
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the leveling valve to an optional position in
the exhaust direction over the dead band
width position, and connect the air of 700 £
40 kPa to the supply port- of the leveling
valve. .
Rapidly move the tip of the lever in the air
supply direction (When the lever speed is 80
mm/s or more and the lever is 160 mm
long), and measure the time(') required for
the delivery port pressure to rise from 0 to
200 kPa.

Note (') : If an operating time delay exists, omit

the time for the operating time delay.
(3) Exhaust characteristic

Connect an air tank of 20 L to the delivery
port of the leveling valve and put the lever of
the leveling valve to an optional position in
the air supply direction over the dead band
width position, and connect the air of 700 *+
40 kPa to the supply port of the leveling
valve. Rapidly move the tip of the lever in the
exhaust direction (When the lever speed is
80 mmy/s or more and the lever is 160 mm
long), and measure the time(?) required for
the delivery port pressure to fall from 500 to
300 kPa.

Note (*) : If an operating time delay exists, omit
the time for the operating time delay.

6.5 Pressure test

Put the lever of the leveling valve at an optional
position in the air supply direction over the dead
band width position, apply water pressure to the
supply port of the leveling valve until it becomes
1.5 MPa and hold this state for 20 seconds.
Afterwards, release the pressure.

The test equipment shall be as shown in Fig. 2.

6.6 Durability test

Connect the air tank of 0.5 L to the delivery port
of the leveling valve and connect the air of 650
kPa or more to the supply port. In that state
operate the leveling valve under the durability
test conditions shown in Table 2. However, the
air supply time shall be aimost the same as the
exhaust time.

The test equipment shall be as shown in Fig. 3.

6.7 Low temperature resistance test .

Connect the air tank of 0.5 L to the delivery port
of the leveling valve and connect the air of 700
T 40 kPa to the supply port. After holding the
leveling valve in a low temperature tank with an
ambient temperature of — 30 = 2°C for 24 * 1
hours, stroke the lever of the leveling valve by
100 mm up and down from the center of the
dead band width (When the lever is 160 mm

Fig. 2 Pressure test equipment
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Table 2 Durability test conditions

Operating stroke (%) Operating cycle Operating frequency
A 100 = 10mm 2+ 1Hz 5x 10°
B 30 = 5mm 10 £ 1Hz 25X 10
Note (°) : The lever is 160 mm long.
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Fig. 3 Durability test equipment
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long). This is counted as one cycle. Repeat it 5
times every 3 minutes. Observe the operating
condition - while this operation is repeated
through a rise and fall of the manometer on the
delivery port side. After repeating it 5 times,
measure the air leak from the exhaust port after
delivery port pressure becomes stable at the
exhaust position and air supply position . of the
leveling valve lever.

The test equipment shall be as shown in Fig. 4.

6.8 High temperature test

Connect the air tank of 0.5 L to the delivery port
of the leveling vaive and connect the air of 700
+ 40 kPa to the supply port. After holding the
leveling valve in a high temperature tank with an
ambient temperature of 70 = 2 °C for 24 * 1
hours, stroke the lever of the leveling valve by
100 mm up and down from the center of the
dead band width (When the lever is 160 mm

Lever drive unit

Leveling valve
0.5 air tank

long). This is counted as one cycle. Repeat it 5
times every 3 minutes.. Observe the operating
condition while this operation is repeated
through a rise and fall of the manometer on the
delivery port side. After repeating it 5 -times,
measure the air leak from the exhaust port after
delivery port pressure becomes stable at the
exhaust position and air supply position of the
leveling valve lever.

The test equipment shall be as shown in Fig. 5.

6.9 Vibration test

Install the leveling valve in a state equivalent to
the state where it is installed on the vehicle.
Connect the air of 650 kPa or more to the supply
port of the leveling valve and plug the delivery
port. The test method shall conform to JIS D
1601. The vibration acceleration shall be 44.1
m/s? and vibrations shall be given 10" times.

Fig. 4 Low temperature test equipment
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