JAPANESE AUTOMOBILE STANDARD JASO C501: 2003

Combinations - Service brake road test procedure

1. Scope
This standard specifies a test procedure using actual vehicles to confirm proper operation of the service brakes for
combination vehicles, which consist of full tractors, semi tractors (hereinafter referred to as tractor), full trailers, semi

trailers and center axle trailers.

2. Normative reference

The following standards, when referred to in this standard, constitute a part of the specifications of this standard.
As required, the most recently updated version of the applicable standard shall be applied.

JASO C 428 Road vehicles- Parking brake test procedure

JASQO C 466 Brake Stopping Distance Test Procedure of Motor Vehicle

JIS D 0210 General Rules of brake test method of automobiles and motor cycles

3. Definitions

Definitions of major terms used herein, other than the terms stated below, are as specified in 2 (Definitions of
terms) of JIS D 0210.
a) Initial brake temperature

The brake temperature measured within 15 seconds before braking is started. In the event that there is a
specification for initial brake temperature, it should be taken as the highest value of the average values for initial brake
temperature of each tyre at each axle.
b) Line pressure

The hydraulic pressure or air pressure measured near a wheel cylinder or brake chamber of a tractor, and the air

pressure measured at the control line coupling head position of a tractor and trailer.

4. Test conditions
4.1 Vehicle divisions

Test vehicles shall be classified into divisions according to total weight of rear axles and total vehicle weight.

Division Application Total weight of rear axles and total vehicle weight
N1 Class 1 truck Total vehicle weight is 3.5t or less.
N2 Class 2 truck Total vehicle weight is over 3.5t to 12t.
N3 Class 3 truck Total vehicle weight is over 121.

Total weight of rear axle is 0.75t or less for a semi trailer and a center axle trailer.

o1 Class 1 trailer Total vehicle weight is 0.75t or less for a full trailer.
. Total weight of rear axle is over 0.75t to 3.5t for a semi trailer and a center axle
02 Class 2 trailer trailer. Total vehicle weight is over 0.75t to 3.5t for a full trailer.
03 Class 3 trailer Total vehicle weight of rear axle is over 3.5t to 10t for a semi trailer and a center
axle trailer. Total vehicle weight is over 3.5t to 10t for a full trailer.
04 Class 4 trailer Total weight of rear axle is over 10t for a semi trailer and a center axle trailer.

Total vehicle weight is aver 10t for a full trailer.

Division names shall be as specified in the Table above, and the engineering standard names of the tractor and the

trailer shall be indicated under the Application column.
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4.2 Vehicle condition

The required vehicle condition for the test shall be as specified in 4.1 (Vehicle condition) of JIS D 0210.
4.3 Condition of individual brake parts

The required condition of individual brake parts shall be as specified in 4.3 (Condition of individual brake parts) of
JIS D 0210.
4.4 Track and weather condition

Required track and weather condition shall be as specified in 4.2 (Track and weather condition) of JIS D 0210.
4.5 Temperature measurement

Measurement of brake temperature shall be as specified in 6 (Temperature measurement) of JIS D 0210.
4.6 Stopping distance measurement

Measurement of stopping distance shall be as specified in JASO C 466.

5. Test method

5.1 Braking operation

a) Braking operation shall be conducted with a pedal effort of 700N or smaller, from the specified initial speed to the
final speed.

b) If the specified deceleration can not be achieved even if pedal effort reaches 700N under the braking operation with
constant braking deceleration, braking operation shall be conducted with a pedal effort of 700N.

¢) Braking operation shall be started from the center of a lane with a width of 3.7m, maintaining or controlling the
orientation of the vehicle so that no portion of the vehicle leaves the lane. However, a lane with a width of 3.5m for
combination vehicles towed by a N1 type vehicle, and a lane with a width of total vehicle width + 1.2m for a vehicle
whose total width is over 2.5m shall be used.

5.2 Test items and test sequence
Test items and test sequence shall be as follows.

a) Checking before breaking-in

Initial brake speed 50km/h or less

Initial brake temperature 90 °C or less

Braking operation Braking deceleration 3.0m/s? or less
Braking repetitions 10 times or less

Record Initial brake speed and braking deceleration

Remark: If the functions of the test devices, the brakes and the vehicle are in a normal state throughout the test, the next test items
can be started continuously.
b) First effectiveness test
Initial brake speed 60km/h, 80km/h for combination vehicles towed by N1 type vehicle
60km/h for combination vehicles towed by N2 or N3 type vehicle

Vmax+0-10km/h for vehicles with Vmax 60km/h or less

Gear position at braking Neutral or engaging the clutch pedal
Initial brake temperature 20 °C
Braking operation Constant braking deceleration, constant pedal effort or constant line pressure,

complete stop
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Braking repetitions

Record

¢) Breaking-in

Initial brake speed

Gear position at braking

Initial brake temperature

Braking operation
Cooling speed
Acceleration speed

Braking repetitions

Record

Braking shall be repeated until braking deceleration reaches 7m/s® or wheel
lock occurs, or the state that the vehicle cannot be maintained within the
specified lane width occurs, or brake effort reaches 700N, starting from low
braking deceleration, pedal effort or line pressure, and increasing the braking
deceleration, the pedal effort or the line pressure for each braking. During this
time, it is preferable that at least 6 times be measured at appropriate intervals.
For each braking, initial brake speed, pedal effort or line pressure, braking
deceleration, initial brake temperature, stopping distance (voluntary), the state

of wheel lock, and whether deviation from the specified lane width occurs

60km/h

Vmax+0-10km/h for vehicles with Vmax 60km/h or less

Normal driving position

120 °C for combination vehicles towed by N1 type vehicle

150 °C for combination vehicles towed by N2 or N3 type vehicle
(When the initial brake temperature does not reach the specified value,
immediate braking shall be conducted continuously.)

Constant braking deceleration 3.0m/s?, complete stop

60 km/h

Normal acceleration

200 times for combination vehicles towed by N1 type vehicle

300 times for combination vehicles towed by N2 or N3 type vehicle
Pedal effort or line pressure, braking deceleration, and initial brake temperature

(voluntary) (first time and every 20 times)

Remark: 1 A break may be taken during breaking-in, however, it is preferable that the continuous braking repetitions be no less than 40

times.

Remark: 2 The braking repetitions until the initial brake temperature reaches the specified temperature shall not be included in the

breaking-in repetitions.

d) Second effectiveness test

1) Low temperature effectiveness test

Initial brake speed

Initial brake temperature

Braking operation
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60km/h

Vmax+0-10km/h for vehicles with Vmax 60km/h or less

50 °C or less

Constant braking deceleration, constant pedal effort or constant line pressure,

complete stop
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Braking repetitions

Record

Braking shall be repeated until braking deceleration reaches 7m/s® or wheel
lock occurs, or the state that the vehicle cannot be maintained within the
specified lane width occurs, or brake effort reaches 700N, starting from low
braking deceleration, pedal effort or line pressure, and increasing the braking
deceleration, the pedal effort or the line pressure for each braking. During this
time, it is preferable that at least 3 times be measured at appropriate intervals.
For each braking, initial brake speed, pedal effort or line pressure, braking
deceleration, initial brake temperature, stopping distance (voluntary), the state

of wheel lock, and whether deviation from the specified lane width occurs

2) Normal temperature effectiveness test

Initial brake speed

Gear position at braking
Initial brake temperature

Braking operation

Braking repetitions

Record

60km/h, 80km/h, 120km/h for combination vehicles towed by N1 type vehicle
60km/h, 100km/h for combination vehicles towed by N2 type vehicle

60km/h, 90km/h for combination vehicles towed by N3 type vehicle

80km/h regardless of the specified speed above for tractors that tow exclusively
semi trailers

Vmax+0-10km/h for vehicles with Vmax 60km/h or less

Neutral or engaging the clutch pedal

90 °C

Constant braking deceleration, constant pedal effort or constant line pressure,
complete stop

Same as in first effectiveness test b) for the condition of each initial brake speed
under 80km/h.

For the condition of each initial brake speed at 90km/h or above, braking shall
be repeated until braking deceleration reaches 5m/s? or the state that the
vehicle cannot be maintained within the specified lane width occurs, or brake
effort reaches 700N, starting from low braking deceleration, low pedal effort or
line pressure, and increasing the braking deceleration, the pedal effort or the
line pressure for each braking. During this time, it is preferable that at least 6
times be measured at appropriate intervals.

For each braking, initial brake speed, pedal effort or line pressure, braking
deceleration, stopping distance (voluntary), the state of wheel lock, and whether

deviation from the specified lane width occurs

e) First braking force distribution test

Initial brake speed

Gear position at braking

Initial brake temperature
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60km/h
Vmax+0-10km/h for vehicles with Vmax 60km/h or less
Neutral or engaging the clutch pedal

90 °C
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Brake shaft to brake

Braking operation
Braking repetitions

Record

f)  First re-breaking-in

It is a repetition of breaking-in in ¢).

(a) All axles of tractor and trailer

(b) Tractor axles only

(c) Trailer axles only

If any danger is predicted for braking with tractor axles only, a reference value
calculated using the equation (b) = (a) - (c) may be used instead.

Constant line pressure 0.29MPa, complete stop

3 times for each (a), (b), (c) above

For each braking, initial brake speed, initial brake temperature, line pressure,

and braking deceleration

However, the number of braking repetitions shall be 35 times. Record shall

be taken for the first time, the 10th, 25th and 35th times.

Remark: The braking repetitions until the initial brake temperature reaches the specified temperature shall not be included in the

breaking-in repetitions.

g) Lightload effectiveness test

This test is a repetition of d) Second effectiveness test. However, the low temperature effectiveness test shall be

excluded.
h) First fade recovery test
1) Base line check

Initial brake speed

Gear position at braking
Initial brake temperature
Braking operation
Braking repetitions

Record

80km/h for combination vehicles towed by N1 type vehicle

60km/h for combination vehicles towed by N2 or N3 type vehicle
Vmax+0-10km/h for vehicles with Vmax 60km/h or less

Neutral or engaging the clutch pedal

90 °C

Constant braking deceleration 3.0, 5.0m/s?, complete stop

3 times for each deceleration

For each braking, initial brake speed, pedal effort or line pressure, braking

deceleration, and stopping distance (voluntary)

Remark: Data of d)2) Normal temperature effectiveness test may be used.

2) Fade test

Initial and final brake speed

Gear position at braking
Initial brake temperature
Braking operation
Cooling speed
Acceleration speed

Braking interval
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From 120 to 60km/h for combination vehicles towed by N1 type vehicle
From 60 to 30km/h for combination vehicles towed by N2 or N3 type vehicle
From Vmax x 0.8 to Vmax x 0.4 for vehicles with Vmax 60km/h or less
Normal driving position

90 °C only for first time

Constant braking deceleration 3.Om/52, or constant line pressure

Same as the initial brake speed

Maximum acceleration immediately after braking

55 seconds for combination vehicles towed by N1 type vehicle

60 seconds for combination vehicles towed by N2 or N3 type vehicle
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