JAPANESE AUTOMOBILE STANDARD

JASO C417-88

Service brake structural integrity test procedure — Passenger car

1. Scope

This standard specifies road test procedures to evaluate
the structural integrity (strength) of normally operated
service brakes on passenger cars. Procedures for
motorcycles are not included.

Remarks: In this standard, units and numerical values given in

{ } are conventional units, shown for reference.

2. Purpose

This standard provides a unified road test procedure for
evaluating the strength of service brakes under sudden
braking conditions.

3. Definitions

Definitions taken from 3. of JASQO C446 (General rule of
brake of automobiles and motorcycles) are applied for
initial speed, cooling speed, braking intervals, constant
deceleration, normal or neutral transmission control
position, forward spike braking and initial brake
temperature. The initial brake temperature shall be the
temperature recorded 15 seconds before brake appli-
cation. When the initial brake temperature is specified in
this standard, it refers to the highest temperature of mean
values for axles of all wheels prior to brake application.

4. Test conditions
4.1 Conditions of vehicles

Conditions of vehicles during the test shall be as specified
in 5.1 of JASO C446. If several kinds of tires are specified
by the vehicle manufacturer, the tires with the greatest
moment of inertia shall be used.
The following measuring instruments shall be generally
mounted on the test vehicle.

Thermometers

Decelerometer

Pedal effort-time recorder (capable of measuring 30 Hz

or greater)

4.2 Conditions of each element of braking devices

Required conditions for each braking device element are
specified in 5.3 of JASO C446. Special attention is
required for the clamping torque.

A suspension system with proper specifications and
functions shall be mounted on the test vehicle.

4.3 Weather conditions and surface conditions for test
lanes

Weather conditions and surface conditions for test lanes

are specified in 5.2 of JASO C446.

4.4 Temperature measurement

Temperatures of braking devices shall be measured as
specified in (a) of 6. of JASO C446.

5. Test procedure
5.1 Test items and sequence

A series of tests shall be carried out as follows.
(1) Preburnish check
Initial speed: 50 km/h
Transmission control position: Ordinary driving position
Braking operation: Constant deceleration at 2.9m/s?
{0.3G} until the vehicle come to a complete halt
Cooling speed: 50 km/h
Conditions of acceleration: normal
Braking intervals: 1600 m or 100 seconds
Number of applications: up to 10 (see Remarks)
Recording: pedal effort or fluid pressure and initial brake
temperature
Remarks: If the test equipment, braking devices and the test
vehicle function normally during the test, the following test
may be initiated.
(2) Burnish
Initial speed: 65 km/h
Transmission control position: Ordinary driving position
Braking operation: Constant deceleration at 3.4m/s?
{0.35G} until the vehicle come to a complete halt.
Cooling speed: 65 km/h
Conditions of acceleration: Normal
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Braking intervals: 1600 m or 100 seconds (initial brake
temperature 120°C or higher) If the initial brake
temperature does no reach 120°C, the braking
operation shall be initiated immediately when the
specified initial speed is attained.

Number of applications: 200

Recording: pedal effort or fluid pressure and initial brake
temperature (at the first braking and once in every 20th
braking)

(3) Adjustment of brake

The clearance between the lining and the drum shall be

adjusted according to the vehicle’s service manual or

instruction manual.
(4) First function check

Initial speed: 50 km/h

Initial brake temperature: 80°C

Transmission control position: Neutral

Braking operation: Constant deceleration at 2.9m/s?

{0.3G} and 5.9m/s? {0.6G} until the vehicle come to a
complete halt.

Number of applications: Once for each brake

Recording: pedal effort or fluid pressure; abnormalities
of each brake (operational feeling, performance,
directional stability, abnormal noise, etc.)

(5) First spike braking test

Initial speed: 50 km/h

Initial brake temperature: 80°C

Transmission control position: Neutral

Braking operation: Forward spike braking until the

vehicle come to a complete halt.

The test shall meet the following requirements (see

Appendix Fig. 1).

(a) Set pedal effort start-up gradient for to attain 10kN/s
{1000kgf/s} and keep within a range of 5kN/s
{500kgf/s} to 20kN/s {2000kgf/s}. For the initial 0.03
seconds, any pedal effort below 0.3kN {30kgf} is
shall not be included.

The pedal effort start-up gradient in this standard is
determined as follows:

Pedal effort (kN) {kgf}
Time elapsed (s) from pedal effort start up

(b) Set pedal effort to attain 1.0kN {100kgf}, and keep
within a of 0.8kN {80kgf} to 1.2kN {120kgf}. The
pedal effort may drop, as long as the wheel lock or
wheel lock prevention device is working properly,
until the vehicle come to a complete hailt.
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The maximum pedal effort shall not exceed 1.2kN
{120kgf} over the entire range.
Number of application: 5
Braking intervals: Not specified
Initial brake temperature: 80°C. The temperature
conditions specified in the foregoing shall be met.
Recording: Pedal effort-time characteristics and initial
brake temperature
(6) Second functional check
Repeat the test specified in 5.1 (4).
(7) Backward spike braking test
Initial speed: Set to attain 15km/h to 20km/h
Initial brake temperature: 80°C
Transmission control position: Neutral
Braking operation: Backward spike braking until the
vehicle come to a complete halt. The following
requirements shall be met.
(a) The same as (a) of (5).
(b) Set pedal effort to attain 0.7kN {70kgf}, and keep
within a range of 0.5kN {50kgf} to 0.9kN {90kgf}.
The pedal effort may drop, as long as the wheel
lock or wheel lock prevention device is working
properly, until the vehicle come to a complete halt.
The maximum pedal effort shall not exceed 0.9kN
{90kgf} over the entire range.
Number of application: 2
Recording: pedal effort — Time characteristics and
initial brake temperature
(8) Third functional check
Repeat the test specified in 5.1(4).
(9) Second spike braking test
Repeat the test specified in 5.1(5).
(10) Fourth functional test
Repeat the test specified in 5.1(4).
(11) Inspection
Inspect the following elements for deformation,
breakage, slackening, dis-engagement, fluid leakage,
abnormal dragging or contact and other abnormalities.
Record the findings.
a) Pedal and pedal bracket
b) Master cylinder and servo unit

d) Wheel brake

(
(
(c) Fluid pressure line
(
(e) Wheel alignment
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5.2 Allowable limits for modification of test conditions

The operator of the test vehicle may initiate the test
braking if readings on calibrated measuring instruments
are within the following ranges against specified
conditions.
(1) The tolerance on the initial speed shall be £3km/h of
the specified speed. This does not, however apply to
the backward spike braking test.
(2) The tolerance on the initial brake temperature shall
be £15°C of the specified temperature. For vehicles that
present difficulties in raising the brake temperature,
requirements of 80°C and 120°C for the initial brake
temperature may be changed to 60°C and 80°C.

5.3 Braking operations other than testing

Avoid braking operations other than. However, to heat the
brake to the specified temperature, braking may be done
with the initial speed and braking deceleration set
identically to the burnish conditions.

6. Recording

Recording the tests according to the following procedure.
(1) For a test in which the braking deceleration is set
constant but the mean value of braking decelerations
does not fall within the tolerance of +15% of the
specified value, record the value of the braking
deceleration at that time together with the value of the
pedal effort and the value of the fluid pressure.

(2) If temperature conditions are modified according to
5.2(2) above, record such modifications for vehicles that
present difficulties in raising the initial brake
temperature.
(3) Attain a uniform sequence for reading the initial
brake temperature for each wheel of the test vehicle.
(4) Record the pedal effort — time characteristics during
the spike braking by reading respective values of the
following according to the wave forms on the measuring
instrument. The starting time is the time at which the
pedal effort starts.
(a) Record the time elapsed after the application of
the brake until the pedal effort of 0.8kN {80kgf} is
attained for the forward spike braking, and until the
pedal effort of 0.5kN {50kgf} is attained for the
backward spike braking.
(b) Record the maximum pedal effort during braking,
and the time elapsed until the set pedal effort is
attained.

6.2 Recording Forms

(1) Follow the recording form as shown on “Brake
specifications and summary sheet of test results”
(Appendix Table 1).

(2) Forms for test results of each test item are shown in
Appendix Tables 2 and 3 for reference.

Appendix Fig. 2 Example of pedal effort — Time characteristics of forward spike braking
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Reference: List of service brake structural integrity test procedures specified by JASO C417-88

Initial speed Braking deceleration Braking intervals Gear
No. | Testltem p m/s? {G} or pedal effort | Frequency |Initial brake |Distance or " Remarks
Km/h : position
kN {kgf} Temperature [time
Preburnish 5 Up to _ 1600m or

! check 50 2.9m/s*{0.3G} 10 times 100 sec D

Start braking when the
. 1600m or temperature reaches
2 [

2 |Burnish 65 3.4m/s* {0.35G} 200 120°C 100 sec D 120°C within 1600m or
100 seconds.

3 Brgke Adjust the clearance between the brake lining & drum Unnecessary_ for \{eh|c|e
adjustment with automatic adjuster
First

. 2.9m/s? {0.3G} & Once for N

4 |functional 50 5.9m/s? {0.6G} each brake 8o - N
check

5 |First spike 50 0.8~1.2kN {80~120kgf} 5 80°C - N
Second

6 |functional Repeat the test specified in No. 4 above
check

7 |Backward 15-20 | 0.5~0.9kN {50~90kgf} 2 80°C - N
spike
Third

8 |functional Repeat the test specified in No. 4 above
check

9 Se_cond Repeat the test specified in No. 5 above
spike
Fourth

10 |functional Repeat the test specified in No. 4 above
check

. Disassemble each brake and check for deformation, breakage, slackening, disengagement,

11 |Inspection -

fluid leakage, etc.

Remarks 1: Pedal effort start-up gradient during spike braking: The range of gradient shall be between 5 and 20kN /s {500 and
2000kgf/s}

2: Gear Position (transmission control position): N, neutral; D, ordinary driving position.

3: Initial brake temperature: The initial brake temperature may be changed from 120°C to 80°C, and from 80°C to 60°C for

vehicles that present difficulties in raising the temperature.
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Appendix Table 1 Service brake specifications and summary sheet of test results

(Passenger car service brakes — Road test)

Test No.
Date
Test Place
Tested by
Vehicle specifications
Name of vehicle Model Chassis No. Year of Production___
Engine Displacement cm3{cc} Nominal Max Speed km/h Vehicle Classification_____
Transmission T/M, T/C Forward gear Backward gear Final deceleration ratio
Vehicle Mass Max rated loading (no occupant) Front ( ) kg Rear ( ) kg Total ( ) kg
Laden during test (one occupant) Front ( ) kg Rear ( ) kg Total ( ) kg
Overall length mm Overall width mm Overall height mm Wheelbase mm Suspension system Front_ Rear_
Disc wheel Type Rim size Tire type Size Static load radius mm
Brake specifications
Front Type Drum Disc Wheel cylinder bore mm Friction material brand
Drum Inside dia. mm Disc Effectiveradius_ _mm x Qutside dia. _mm X Thickness__mm Sliding surface(both wheels)  cm?
Lining (pad) length (sliding direction) mm X Width mm X% Thickness__mm Total area (both wheels) cm?
Rear Type Drum Disc Wheel cylinder bore mm Friction material brand
Drum Inside dia. mm Disc Effectiveradius_ _mm x Qutside dia. _mm X Thickness__mm Sliding surface(both wheels)  cm?
Lining (pad) length (sliding direction) mm X Width mm X% Thickness__mm Total area (both wheels) cm?
Pedal ratio Master cylinder size Master cylinder type
Pressure booster With, Without Type Warning device With, Without Operating pressure MPa{kgf/cm?}
Braking control device With, Without Type
Other braking devices
Spike braking test
First Backward Second
Pedal effort start-up gradient N/s {kgf/s}
Pedal effort max value N {kgf}
Judgement
Second functional check
Check item Braking deceleration 2.9m/s? {0.3G} Braking deceleration 5.9m/s? {0.6G}
Pedal effort or fluid pressure [ Normal 0 Abnormal [ Normal 0 Abnormal
Braking operation feeling O Normal O Abnormal O Normal O Abnormal
Braking performance abnormality O Normal O Abnormal O Normal O Abnormal
Braking directional stability 0O Normal O Abnormal 0O Normal O Abnormal
Abnormal noise on running or braking O Normal O Abnormal O Normal O Abnormal
Other observations O Normal O Abnormal O Normal O Abnormal

Observation during inspection

Pedal, pedal bracket 0 Normal O Abnormal
Master cylinder, servo unit [ Normal 0 Abnormal
Fluid pressure line O Normal O Abnormal
Wheel brake, front wheel O Normal O Abnormal
Wheel brake, rear wheel 0 Normal O Abnormal
Wheel alignment O Normal O Abnormal
Other observations O Normal O Abnormal

Overall observations:

Prepared by:

Remarks: When this sheet is used for the actual recording sheet, conventional units may be excluded. When a sheet with conventional units

is used, the units employed therein shall be clearly indicated.
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