JAPANESE AUTOMOBILE STANDARD JASO: C439:2002

Emergency brake road test procedure

1. Scope

This standard covers emergency brake road test procedures using actual vehicles. This standard is
not applicable to two-wheel motor cycles, motor cycles with side car, specification vehicles, snowmobiles,
automobiles with maximum speeds of less than 25 km/h, pole trailers, car-trailer combination where the
trailer has a vehicle mass of over 750 kg, combination vehicles with a nominal combination vehicle mass
(GCW) of over 40 t.

2. Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

JIS D 0106 Road vehicles - Brake types, braking mechanism and brake operation vocabulary
JIS D 0107 Glossary of terms relating to braking equipment of automobiles

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

JASO C402 Passenger cars — Service brake road test procedure

JASO C404 Truck and bus - Service brake road test procedure

JASO C422 Brake System — Road Test Procedure — Passenger Car-Trailer Combination
JASO C501 Service Brake Road Test Procedure - Combinations

3. Definitions
Definitions of the primary terms used in this standard shall be in accordance with JIS D 0106, JIS

D0107, JIS D 0210, and the following:

a) Emergency brake - Brake system that performs a residual braking function in the event of trouble in
the variable type braking force distribution device or defects in the independent hydraulic pressure or
pneumatic pressure system for the regular brakes. (This does not include structural defects in
housings common to two or more systems, breakage of wheel brake, brake chamber housing and
normal brake linkage). The emergency brake acts a residual system for multiple brakes, the driver-
operated spring braking system, parking brake, relay emergency valve actuation system, and other
devices with similar purposes and functions.

b) Initial braking speed - Speed indicated by a calibrated speedometer immediately prior to brake
application.

c) Initial brake temperature - Brake temperature indicated within 15 sec. prior to brake application. The
highest brake temperature shall be taken for each wheel.

d) Constant operating force - Operating force maintained at nearly constant levels during braking
excluding transitional conditions. Operating force is applied to the pedal or the center of the grip. For
treadle pedals, the force is applied 150 mm from the fulcrum. For levers where the grip section is not
clearly known, the force shall be applied at the center of the grip which is assumed to be 40 mm from
the end of the lever excluding the button.

e) Variable type braking force distribution device - Device capable of changing the distribution of the
braking force by mechanical means (equipped with external spring) or by electrical means.

f) Wheel lock - Condition where wheel rotation is completely stopped while the vehicle is in motion. This
excludes the instantaneous stop of wheel rotation common on vehicles equipped with an anti-lock
device.

g) Line pressure - Braking hydraulic pressure or pneumatic pressure in the system that provides braking
force when in the emergency state.
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4. Test conditions
4.1 Classification of vehicles

Test vehicles are classified according to application, vehicle mass, and riding capacity as shown in
Table 1. These classifications also apply to passenger car-trailer combinations.

Table 1 Classification of vehicles

Class Application Vehicle mass Riding capacity
M1 Passenger car 51torless 9 or less
M2 Class 1 bus 5torless Over 10
M3 Class 2 bus Over 5t Over 10
N1 Class 1 truck 3.5torless

N2 Class 2 truck Over 3.5tto 12 t

N3 Class 3 truck Over 12 t

01 Class 1 trailer Total axle load 0.75 t or less

02 Class 2 trailer Total axle load over 0.75 tt0 3.5t

03 Class 3 trailer Total axle load over 3.5t to 10t

04 Class 4 trailer Total axle load over 10 t

4.2 Vehicle conditions
The condition of test vehicles shall be in accordance with JIS D0210, 4.1.
4.3 Brake part conditions
The condition of individual parts of brakes subject to testing shall be in accordance with JIS D0210,
4.3.
4.4 Road and weather conditions
Road and weather conditions during tests shall be in accordance with JIS D0210, 4.2.
4.5 Temperature measuring method
The method used for measuring brake temperature shall be in accordance with JIS D0210, 4.6.

5. Test method

In principle, an effectiveness test shall be conducted where braking is repeated under the specified
conditions (initial braking speed and temperature) in order to obtain measurements of operating force
and braking deceleration. Line pressure may be used in lieu of operating force if their correlation is
clearly stated.
5.1 Fitting

For cases where a frictional face is used on the emergency brake, the fitting conditions specified in
JASO C402, JASO C404, JASO C422, and JASO C501 shall be applied. For cases where the frictional
face on a parking brake that also functions as an emergency brake is different from the frictional face on
the service brake, the fitting conditions specified in JASO C428 shall be applied. For other cases, fitting
shall be conducted as required. However, when a series of brake tests are conducted on actual vehicles,
this item may not be specified since actual vehicle emergency brake test and fitting may not be required.
Measurements of initial brake temperature and force on pedal or line pressure shall be recorded in the
Attached Table.
5.2 Test order

In principle, the failure test for the variable type braking force distribution device shall be conducted
first, followed by the and braking hydraulic pressure or pneumatic pressure leakage test, each of which
shall consist of a light load test followed by a maximum load test.
5.3 Initial braking speed

The initial braking speed shall be in accordance with Table 2. Tolerance shall be + 5 km/h. However,
for M1 vehicles with V4% less than 110 km/h, tolerance shall be Vyax + 0, -20 km/h. For M2, M3, N1, N2,
and N3 vehicles with V,x +10 km/h less than those specified in Table 2, tolerance shall be V., +0, -10
km/h.
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Table 2 Classification of vehicles and Initial braking speed

Class Application Initial b(';(anl':l/ﬂ)g speed
M1 Passenger car 100
M2 Class 1 bus 60
M3 Class 2 bus 60
N1 Class 1 truck 70
N2 Class 2 truck 50
N3 Class 3 truck 40
o1 Class 1 trailer 40
02 Class 2 trailer 40
O3 Class 3 trailer 40
04 Class 4 trailer 40

5.4 Final speed of braking
Final braking speed shall be a full stop.
5.5 Transmission control position
The transmission shall be placed in neutral or the clutch engaged.
5.6 Retarder
A retarder shall not be used.
5.7 Initial brake temperature
The initial brake temperature shall be in the range of 65°C ~ 100°C.

5.8 Braking operation

a) Though in principle each braking operation shall be limited to a single application by foot or by hand,
the brake pedal may be pressed more than once. This is not applicable for brake systems activated by
a system failure.

b) When braking deceleration is easily controlled, the operating force on the main braking device shall be
as follows:
500 N.
600 N for manual type.
operation force reaches 700 N (pedal) or 600 N (manual), operation shall be made by 700 N for pedal

For passenger cars, the main braking device shall be operated with a force of less than
For trucks and busses, operation force shall be less than 700 N for pedal type and less than
In the event the specified deceleration cannot be attained even after the

type and 600 N for manual type.

¢) When braking is initiated, the vehicle shall be centered on a test lane with the width specified in Table
3. The direction of vehicle movement shall be controlled to keep the vehicle from deviating from the
specified lane width.

Table 3. Test lane width

Class Vehicle total width Test lane width
M1, N1 All vehicles 3.5m
M2, M3, N2, 2.5 morless 3.7m
N3 Over2.5m Total width + 1.2 m
1.7 m or less 3.7m
01, 2,3,4 Over 1.7 m 2.2 times total width

5.9 Braking method

One of the following methods shall be used depending on the type of emergency brake used.

a) For devices that can easily control braking deceleration by operation force or line pressure, tests shall

be conducted by the constant application of more than four types of operation force, line pressure or

braking deceleration in order to determine the relationship between operation force or line pressure

and braking deceleration. Tests shall begin with lower operation force, line pressure or braking

deceleration. When two operation systems are used together in the test, measurements shall be taken

while the operation force is constant on one system and varied on the other.

b) When control of braking deceleration is difficult or impossible, inherent braking deceleration shall be

repeated more than twice.
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5.10 Recording

Items to be recorded include; operation force or line pressure obtained from the effectiveness test,

braking deceleration, condition of wheel lock and any deviation from the specified lane width.

5.11 Braking hydraulic pressure or pneumatic pressure leakage test

Two load conditions (light and maximum) shall be used, and test vehicles shall be divided into single

vehicles (passenger car, truck, bus, tractor) and car-trailer combination vehicles.

5.11.1 Light load test

5.11.1.1 Single vehicles and car-trailer combinations

a) One of the independent hydraulic pressure or pneumatic pressure pipings of the service brake
(excluding the servo brake system) shall be exposed to the atmosphere to dissipate all braking force
including control stroke.

When the emergency braking device is activated independent of driver operation at failure
occurrence and when no energy is supplied to the remaining system due to trouble in the piping system
in vehicles equipped with a hydraulic pressure type energy accumulation device, the following
procedures shall be used.

The energy accumulation device shall be set to cut-in pressure, the hydraulic pressure piping
exposed to the atmosphere after the energy source is stopped or prime mover is operated at idling
speed + 100 rpm, and full-stroke operation of the main braking device shall be repeated eight times.

b) Remaining systems shall be tested by applying the service brake pedal. However, when trouble occurs
in the pressure system, the test shall be conducted only after any unaffected pressure in the energy
accumulation device is set to less than the stabilizing pressure, and the prime mover is started and
maintained at maximum revolutions (determined by output or governor) = 100 rpm in order to charge
energy until pressure in the device is stabilized.

¢) When available, the test shall be conducted on another effective brake system that can be operated
from the driver’s seat in lieu of pedal application. However, this test may be substituted by
corresponding data from the failure test for the variable type braking force distribution device if the
load conditions and brake system to be used are identical.

d) Data from the test specified in b) and ¢) shall be used as results of the braking hydraulic pressure or
pneumatic pressure leakage test when the brake system used in each test is specified.

e) After the above-mentioned tests have been completed, the service brake shall be restored to normal
condition, all other brakes shall be exposed to the atmosphere, and tests b) through d) shall be
conducted for all failed portions of the remaining systems.

5.11.1.2 Combination vehicles

a) One of the independent hydraulic pressure or pneumatic pressure pipings (excluding servo brake
system) of the service brake shall be exposed to the atmosphere to dissipate all braking force including
control stroke. However, in systems where braking is applied automatically by exposing the brake
system to the atmosphere, the test shall be conducted by exposing the pressure piping to the
atmosphere at the initial braking speed.

b) Remaining systems shall be tested by applying the service brake pedal or by exposing the pneumatic
pressure piping to the atmosphere. However, when trouble occurs in the pressure system, the test
shall be conducted only after any unaffected pressure in the energy accumulation device is set to less
than the stabilizing pressure, and the prime mover is started and maintained at maximum revolutions
(determined by output or governor) £ 100 rpm in order to charge energy until pressure in the device is
stabilized.

c) When available, the test shall be conducted on another effective brake system that can be operated
from the driver’s seat in lieu of pedal application. However, this test may be substituted by
corresponding data from the failure test for the variable type braking force distribution device if the
load conditions and brake system to be used are identical.

d) When simultaneous operation of b) and ¢) are possible, the test shall be conducted using the two
operating systems together.
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e) Data from b) through d) shall be used as results of braking hydraulic pressure or pneumatic pressure
leakage tests when the brake system used in each test is specified.

f) After the above-mentioned tests have been completed, the service brake shall be restored to normal
condition, all other brakes shall be exposed to the atmosphere, and tests b) through d) shall be
conducted for all failed portions of the remaining systems of tested vehicles including tractor-trailer
combination hoses.

5.11.2 Maximum load test

5.11.2.1 Single vehicles and car-trailer combinations

a) With maximum load vehicles, independent hydraulic pressure or pneumatic pressure piping of the

service brake (excluding the servo brake system) shall be exposed to the atmosphere to dissipate all
braking force including control stroke.
When the emergency braking device is activated independent of driver operation at failure occurrence
and when no energy is supplied to the remaining system due to trouble in the piping system in vehicles
equipped with a hydraulic pressure type energy accumulation device, the following procedures shall be
used.

The energy accumulation device shall be set to cut-in pressure, the hydraulic pressure piping
exposed to the atmosphere after the energy source is stopped or the prime mover is operated at idling
speed + 100 rpm, and full-stroke operation of the main braking device shall be repeated eight times.

b) Tests b) through e) of 5.11. 1.1 shall be repeated similarly.

5.11.2.2 Combination vehicles

a) One of the independent hydraulic pressure or pneumatic pressure pipings (excluding servo brake
system) of the service brake shall be exposed to the atmosphere to dissipate all braking force including
control stroke. However, in systems where braking is applied automatically by exposing the brake
system to the atmosphere, the test shall be conducted by exposing the pressure piping to the
atmosphere at the initial braking speed.

b) Tests b) through f) of 6.11.1.2 shall be repeated similarly.

5.12 Failure test for the variable type braking force distribution device

Tests shall be conducted separately for light and maximum load conditions.

5.12.1 Light load test

a) Failure of the variable type braking force distribution device shall be simulated either by removing

each of the external springs, providing similar measures for mechanical types, or by disconnecting wiring

supplying power to the electric variable type braking force distribution device.

b) The test shall be conducted by applying the service brake pedal.

¢) When available, the test shall be conducted on another effective brake system that can be operated
from the driver’s seat in lieu of pedal application. However, this test may be substituted by
corresponding data from the braking hydraulic pressure or pneumatic pressure leakage failure test if
the load conditions and brake system to be used are identical.

d) Data from b) and c) shall be used as results of variable type braking force distribution device failure
tests when the brake system used in each test is specified.

6. Recordings
6.1 Guidance for recording
Test data shall be recorded in the format specified in 6.2 with specific attention given to the following

items:

a) A target value for the initial braking speed that is within the allowable range shall be specified and its
use in the test recorded.

b) Data for operation force and braking deceleration shall include averaged initial, intermediate
(sustained), and final values, excluding transient conditions. Measurements shall be obtained before
vehicle speed drops below 10 km/h in order to exclude buildup effects occurring immediately prior to
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reaching a complete stop. The use of a push button for any operation shall be recorded and
measurement of the operation force is not required.
¢) Any case of repeated brake application shall be recorded. Any abnormalities in pedal stroke shall be
specially noted, with operation force and braking deceleration indicated for the time the pedal stroke
pressure margin is observed.
d) The occurrence of any abnormal brake performance, noise, vibration or extreme pulling during the test
shall be recorded.
e) Upon the occurrence of wheel lock during the test, the conditions and the position of the wheel when
locking occurred shall be recorded. Activation of the anti-lock device shall also be recorded.
f) Any vehicle operation failure including deviation from the specified lane margins shall be recorded.
6.2 Recording format
Recording formats shall be as follows:
6.2.1 General data sheet
To be in accordance with Attached Table 1.
6.2.2 Fitting data sheet
To be in accordance with Attached Table 2.
6.2.3 Fitting graph
To be in accordance with Attached Table 3.
6.2.4 Actual vehicle emergency brake test data sheet
To be in accordance with Attached Table 4.
6.2.5 Actual vehicle emergency brake test data graph
To be in accordance with Attached Table 5.
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