JAPANESE AUTOMOBILE STANDARD JASO C454-83

Test procedure for directional stability

during straight line braking - Passenger cars

1. Scope

This Standard specifies test procedures to determine the directional stability of a passenger car
during straight line braking by service brake. This Standard does not apply to motorcycles.
Remarks: In this Standard, units and numerical values given in brackets {} are based on the International System

of Units {Sl1}, and are given for reference.

2. Purpose
This Standard establishes standardized procedures for a unified test method to evaluate the
directional stability of vehicles during straight line braking.

3. Definitions
Definitions of major terms used in this Standard, other than those specified below, are in accordance

with JASO C446 (General Rules of Brake of Automobiles and Motorcycles).

(1) Initial brake temperature
Brake temperature measured within 15 seconds preceding initiation of braking, and shall be the
highest of the mean values obtained for each axle.

(2) Reference running line
A straight line used as a reference for straight running, obtained from the transverse vehicle
displacement and deflection angle of the test vehicle.

(3) Transverse vehicle displacement
The transverse displacement is obtained for the center point of the front or the rear of the test vehicle
at the start of braking and again when the vehicle reaches a full stop, and the difference between the
two values is considered the transverse vehicle displacement. Positive values are used when the
vehicle deviates to the right of the running direction and negative numbers when it deviates to the left
(See Fig. 1).

(4) Deflection angle
The angle between the reference running line and the center line of the vehicle at full stop. Positive
numbers are recorded when the vehicle deviates in a clockwise direction and negative numbers when
it deviates in a counter clockwise direction. If the vehicle experiences one full rotation or more, a
value consisting of the number of rotations multiplied by 3600 shall be added to the angle (See Fig.

1).
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4. Test Conditions
4.1 Vehicle Classification
Vehicles are classified into following categories by nominal maximum speeds.

Class P1: Nominal maximum speed above 140 km/h

Class P2: Nominal maximum speed above 110 km/h and below 140 km/h
Class P3: Nominal maximum speed above 90 km/h and below 110 km/h
Class P4: Nominal maximum speed below 90 km/h

4.2 Vehicle Conditions
Conditions of the test vehicle shall be in accordance with JASO C446.

4.3 Conditions of Each Element of the Braking Device
Conditions of each element of the braking devices shall generally be in accordance with JASO C446,
and the burnish procedure shall be as follows.

Burnish

Vehicle mass: Gross vehicle mass

Initial braking speed: 65 km/h

Transmission position: Normal driving position

Braking operation: 0.35 G {3.4 m/s?} constant deceleration until the vehicle comes to
a full stop

Cooling speed: 65 km/h

Accelerating condition: Ordinary (Moderate)

Braking interval: 1600 m or 100 sec. at an initial brake temperature of 120°C or
more.
[Braking operation shall begin immediately when the
brake temperature is below 120°C, if the temperature
decreased after attaining the specified value, or if the
designated initial braking speed has already been
attained].

Repetitions: 200

4.4 Road and Weather Conditions
Test shall be conducted on both wet and dry roads (in accordance with JASO C446). Weather
conditions shall be as specified in JASO C446.

4.5 Measuring Methods of Temperature
Temperature measurements shall generally be in accordance with JASO C446.

5. Test Method

51 Test Procedures

(1) An initial brake temperature of 80°C shall be confirmed.

(2) The test vehicle shall be run along the reference running line, and the designated initial speed shall
be maintained for more than 3 seconds.

(3) The gear shall be shifted to neutral, and braking operation shall be continued with constant pedal
pressure or constant deceleration until the vehicle comes to a full stop. Appropriate pedal speed shall
be applied to attain the target pedal pressure or deceleration within 0.1~0.4 seconds.

(4) The driver shall control the steering wheel so that the vehicle maintains a straight course along the
reference running line while in the approach zone and the braking zone. At the occurrence of wheel
lock, the driver should maintain a grasp on the steering wheel but should not attempt any corrective
steering.
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5.2 Test Items
The following tests shall be performed according to the procedure specified in 5.1 for the light load
condition and gross vehicle mass condition.

5.2.1. Dry Road Test
(1) Test of directional stability for low speed braking
Initial braking speed: 50 km/h
The pedal pressure or deceleration for each braking, as a rule, shall be increased so that the braking
deceleration increases at 0.05 G {0.5 m/s2} intervals until the first wheel locks and then at shorter
intervals until all wheels are locked.
(2) Test of directional stability for high speed braking
Initial braking speed: 100 km/h for P1 and P2 vehicles
80 km/h for P3 vehicles
65 km/h for P4 vehicles
The pedal pressure or deceleration for each braking, as a rule, shall be increased so that the braking
deceleration increases at 0.05 G {0.5 m/s?} intervals until the first wheel locks.

5.2.2 Wet Road Test
Test of directional stability for low speed braking shall be performed as specified in 5.2 (1).
Remarks 1: No specified order is required for test sequence.
2: Any test item shall be immediately terminated at the appearance of any dangerous condition (ie;
possible vehicle overturn caused by wheels lifting or abnormal wear on tire treads).
3: When wheel lock does not occur, the tests shall be conducted up to the maximum deceleration the
vehicle attains.
5.3 Braking other than Tests
Braking outside test performance shall be avoided whenever possible.

5.4 Modification of Vehicle Classification
When it is necessary to test a vehicle with a higher classification than that specified, the tests may be
performed by changing the classification of the vehicle.

6. Modification of Test Conditions

(1) For the following items, test braking may be started when the instrument readings are within the
specified ranges.

(a) Initial braking speed: Within®=3 km/h of the specified value

If a specific target value within this range is selected, it shall be recorded. However, when 80 % of

the nominal maximum speed of a P4 vehicle is below the specified initial speed, a substitute breaking
speed shall be determined by multiplying 5 km/h by an integer number which gives a value less than
but nearest to 80 % of the nominal maximum speed.

(b) Initial brake temperature: Within==150°C of the specified value.
However, when the specified value is not attainable in a P3, P4 or special structure vehicle, the
specified initial brake temperatures of 80°C or 120°C may be changed to 60°C or 80°C respectively.

(2) Burnishing conditions: Targets values shall be within following ranges, and instrument readings
during testing shall be maintained as near as possible to the target value:

(a) Braking deceleration: Within a range of the specified value determined by the following formula:
+0.02 +0.02
-0 G {, m/s?}
If a specific target value within this range is selected, it shall be recorded.
(b) Cooling speed: Within®=3 km/h of the specified value
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