JAPANESE AUTOMOBILE STANDARD

JASO C 465-97

ABS equipped passenger car performance test procedure

1. Scope

This standard specifies the performance test procedures for an

ABS equipped passenger car regarding brake performance, con-

trollability and stability during braking. However, this standard

shall not be applied to two-wheeled vehicles.

Remarks: The applicable standards for this standard are
shown below.

JIS D 0102 Glossary of terms relating to automobiles - di-
mensions, masses, weights and performances
of automobiles

JIS D 0106 Glossary of terms relating to brake types, brak-
ing and brake operation of automobiles

JIS D 0210 General rules of brake test method of automo-

biles motor cycle

JASO C 402 Service brake road test procedure - passenger
car

JASO C 464 Obstacle avoidance performance test - ABS
equipped automobiles

JASO C 466 Brake stopping distance measuring method for
automobiles

JASO Z 113  Turning brake test procedure - passenger car

2. Definition

Definitions of major terms used in this standard shall be in ac-
cordance with JIS D 0106, JIS D 0210, and foliowing.
(1) Road surface
{a) Dry road surface
Dry concrete road surface or firm flat paved road
surface with the equivalent adhesion coefficient (K-
value).
{b) Wet road surface
The road surface wet with rain or water by sprinkling
artificially, on the dry road surface.
{c) Low u road surface
Snow covered road surface, icy road surface, or the
artificial road surface simulated a snow covered road
or icy road.
High u road surface
The road surface whose adhesion coefficient is 0.5
or more and at least twice as large as that of low p
road surface, and used for the split and jump u road
tests.
Split 4 road surface
The road surface which consists of high u road sur-
face and low u road surface, bordering parallel to
the running direction, on the flat straight test road.
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{f) Jump u road surface
The road surface which consists of high u road sur-
face and low p road surface bordering perpendicu-
lar to the running direction, on the flat straight test
road.

{g) Rough road
Gravel road, dry bumpy road, and dirt road and so
on.

(2) Adhesion coefficient (K-value)
The quotient of maximum braking force in which wheels
are not locked and a dynamic load applied to axle shaft
to be braked (A value equivalent to a friction coefficient
between a road surface and a tyre).

{3) Road surface utilization factor {¢)
The guotient of deceleration and a adhesion coefficient
(K-value) determined from a stopping distance when the
ABS is activated.

(4) Stopping distance
A travel distance from the point where the brake pedal
begin to stroke by the driver's operation, to the point a
vehicle is halted by braking.

{5) Initial velocity

The velocity of the vehicle when driver's braking opera-
tion begins.

3. Test conditions
3.1 Vehicle conditions

The vehicle condition during the test shall be in accordance
with JIS D 0210 and following.

(1) Tyre
The tyre condition shall be in accordance with JASO Z
113, and the tyre size shall be in accordance with
manufacturer's specification. The tyre tread depth shalt
remain 1.6 mm or more when the test is completed.
In addition, the tyre inflation pressure (cold pressure)
shall be adjusted to the value manufacturer's recommend.
The tolerance shall be + 5kPa for recommended pres-
sure up to 250 kPa and 2% for recommended pressure
above 250 kPa.
In case the tyres are new, it is required to run in the tyres
with the test vehicle for 150 to 200 km without exces-
sively harsh braking and cornering.
Adjustments of each section
The wheel alignment and backlash of a steering system
shall be adjusted within valuer manufacturer's recom-
mended values.
Drive mode
The vehicle that has plural drive modes such as a part
time 4WD, the set drive mode during the test shall be
recorded in Attached Table 1 to 9.
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(4) Loading

The loading is in accordance with the following.

(a) Light load condition
The load condition loaded a driver and measuring
instruments equivalent to two passengers' weight in
the empty vehicle (JIS D 0102).

{b) Maximum load condition
The load condition loaded capacity passengers and
maximum authorized freight mass equally in the
empty vehicle (JIS D 0102).

3.2 Condition of each section of brake control system

The condition of each section of brake control system during
the test shall, be in accordance with JIS D 0210 as a general
rule.

It is required that furnishing is in accordance with JASO C 402.

3.3 Condition of each section of ABS system

The ABS system shall be checked that each section of the ABS
system has no malfunction and the ABS system operates
properily.

3.4 Course shape and weather condition

The shape of courses and weather condition shall be in accor-
dance with following.
{1) Course shape
The shape of courses shall be as illustrated in Figure 1
and 2.

Fig. 1 Straight course
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Fig. 2 Turning course
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(a) In each test course, markers shall be installed as

shown in Fig. 1 and 2. The intervals of markers can

be changed if necessary.

Basically the entry width shall be (vehicle width x

1.1 + 0.25)m. In case the value shown in Table 1 is

larger than the entry width, it is acceptable to apply

the value as the entry width.

In case the turning radius shown in Fig. 2 can not

realize, other turning radiuses can be applied on

condition that specified velocity is adjusted to gen-

erate the 4 m/s? of initial lateral acceleration.

(d) The braking start point can be set at any place in
course except the case of jump u road braking test.
In case the jump p road braking test, braking test
point shall be set prior to the i borderline, and brake
shall be applied when the front edge of car passes
this point. The target of the braking start point is 10
m from the u borderline, in case from a low u road to
a high u road, and 5 m from the g borderline, in case
from a high u road to a low p road. If the ABS will not
being activated when passing the u borderline, the
start point must be shifted behind until the ABS can
be activated.

(b

—

(c

—

Table 1 Entry width

Vehicle class Entry width
Mini-sized car 1.8m
Except mini-sized car 2256m

(2) Ambient temperature
The ambient temperature shall be between 4°C and 35°C
in accordance with JIS D 0210 4.2(2) (ambient tempera-
ture).

(3) wWind velocity
The wind velocity shall be 5 m/s or less in accordance
with JIS D 0210(3) (wind velocity).

3.5 Brake temperature measurement procedure

It is desirable that the brake temperature is measured in accor-
dance with JIS D 0210 (Temperature Measurement Method})
with attention not to effect on the brake performance remark-
ably. However, it is also acceptable to measure the rotor tem-
perature with a simplified thermometer.

3.6 Brake pedal effort

The brake pedal effort is measured using a pedal effort meter.
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4. Test procedure
4.1 Test procedure and measurement items

4.1.1 Adhesion coefficient (K-value) measurement and road
surface utilization factor (&) calculation

The adhesion coefficient measurement and of the road surface
utilization factor calculations shall be practiced in accordance
with the following.

(1) The adhesion coefficient (K-value) shail be measured

for a dry road, a high u road and a low p road. If neces-
sary, the adhesion coefficient (K- value) shall be mea-
sured for a wet road, too.
The procedure of the adhesion coefficient (K value)
measurement and the road surface utilization factor (e)
calculations shall be in accordance with JASO C 464
4.1.2.

(2
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4.1.2 Dry road-wet road braking test

The dry road-wet road braking test shail be practiced in accor-
dance with the followings.
(1) Test road surface
Both of the dry road surface and wet road surface. If
unavoidable, it is permitted to test only one road sur-
face.
(2) Test course
The straight course
(3) Specified velocity
The specified velocity shall be in accordance with Table
2.

Table 2 Specified velocity

Test road surface Specified velocity

Dry road surface 50 km/h and 100 km/h

Wet road surface 50 km/h and 80 km/h

Remark: When the specified velocity of 100 km/h can
not realize because of test road limitation or
vehicle specifications, it can be changed to
80 km/h.

When the maximum velocity of the vehicle is
below 80 km/h, the specified speed can be
changed to the maximum velocity - 5 km/h.
(4) Loading
The maximum and the light load conditions.
(5) Initial brake temperature
Between 65°C and 100°C.
(6) Steering operation

Steering wheel shall be operated according to the de-

flecting behavior (appearance of yaw) to keep the ve-

hicle in the course.
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(7) Braking operation
The brake pedal-operating speed shall be that of spike
brake, in accordance with JIS D 0210. The brake pedal
effort shall be 500N or more, and when the ABS isn't
activated, increase the pedal effort until ABS in activated,
within an allowable limit of 1000N.

(8) Gear position
The normal driving position. In case of automatic trans-
mission vehicle, put the overdrive switch shall be turned
on.

(9) Number of braking
6 times.

(10) Measurement items

The stopping distance, and presence or absence of the
deviation from the course and the contact with markers.

4.1.3 Low p road braking test

The low u road braking test shall be practiced in accordance
with the followings.
(1) Testroad
The low u road. In case of an artificial u road surface,
the K- value shall be 0.4 or less.
(2) Test course
The straight course.
(3) Specified velocity
50 km/h.
(4) Loading
The maximum and the light load conditions.
{5) Initial brake temperature
Between 65°C and 100°C.
(6) Steering operation
Steering wheel shall be operated according to the de-
flecting behavior (appearance of yaw) to keep the ve-
hicle in the course.

(7) Braking operation
The brake pedal-operating speed shall be that of spike
brake, in accordance with JIS D 0210. The brake pedal
etfort shall be 500N or more, and when the ABS isn't
activated, increase the pedal effort until ABS in activated,
within an allowable limit of 1000N.

(8) Gear position
The normal driving position. In case of an automatic
transmission vehicle, the overdrive switch shall be turned
on.

(9) Number of braking
6 times.

(10) Measurement items
The stopping distance, and presence or absence of the
deviation from the course and the contact with markers.
Remark: Write the classification of the low u road sur-
face, in a remark column, such as a snow
covered road surface, an icy road surface and
an artificial low u road surface.
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4.1.4 Split u road braking test

The split u road braking test shall be practiced in accordance
with the followings.
{1) Test road surface

The split u road surface. In case of the low u road sur-
face is an artificial u road surface, the K-value shali be
0.4 or less.

{2) Test course

The straight course.

(3) Specified velocity

50 kmv/h.

(4) Loading

The maximum and the light load conditions.

(5) Initial brake temperature

Between 65°C and 100°C.

(6) Steering operation

Steering wheel shall be operated according to the de-
flecting behavior {(appearance of yaw) to keep the ve-
hicle in the course.

(7) Braking operation

8
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The brake pedal-operating speed shall be that of spike
brake, in accordance with JIS D 0210. The brake pedal-
effort shall be 500N or more, and when the ABS isn't
activated, increase the pedal effort until ABS is activated
within an allowable limit of 1000N.

Gear position

The normal driving position. In case of an automatic
transmission vehicle, the overdrive switch shall be turned
on.

(9) Number of braking

6 times.

(10) Measurement items

The stopping distance, and presence or absence of the

deviation from the course and the contact with markers.

Remark: The steering wheet shall be operated not to
traverse the borderline of the high and low u
roads during braking.
When the wheels traverse the borderline, that
effect shall be recorded on the attached table.
Write classification of the low u road surface,
in a remark column, such as a snow covered
road surface, an icy road surface and an ar-
tificial low u road surface.

Documents


http://www.avadocuments.com/doc/jsae-c465-1997
http://www.avadocuments.com/doc/jsae-c465-1997

JASO C 465-97

4.1.5 Jump x road braking test 1 (jump from a low x road
surface to a high u road surface)

The jump u road braking test from a low u road surface to a
high u road surface shall be practiced in accordance with the
following.
(1) Test road surface
The jump u road surface (jump from a low u road sur-
face to a high i road surface). In case of the low u road
surface is an artificial 4 road surface, the K-value shall
be 0.4 or less.
(2) Test course
The straight course.
(3) Specified velocity
50 km/h (on the u borderline).
{4) Loading
The maximum and the light load conditions.
{5) Initial brake temperature
Between 65°C and 100°C.
(6) Steering operation
Steering wheel shall be operated according to the de-
flecting behavior (appearance of yaw) to keep the ve-
hicle in the course.

(7) Braking operation
The brake pedal-operating speed shall be that of spike
brake, in accordance with JIS D 0210. The brake pedal
effort shall be 500N or more, and when the ABS isn't
activated, increase the pedal effort until ABS is activated
within an atlowabile limit of 1000N.

(8) Gear position
The normal driving position. In case of an automatic
transmission vehicle, the overdrive switch shall be turned
on.

(9) Number of braking
6 times.

(10) Measurement items

The deceleration build-up time, and presence or absence

of the deviation from the course and the contact with

markers.

Remark: The traverse of g borderline is checked at

the center of the front wheel. The traverse
timing is decided from the data of
photoelectrical switch or the wheel speed and
the deceleration behavior.
Write the classification of the low u road sur-
face in a remark column, such as a snow
covered road surface, an icy road surface and
an artificial low u road surface.
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4.1.6 Jump u road braking test 2 (jump from a high u road
surface to low u road surface)

The jump p road braking test from a high u road surface to a
low u road surface shall be practiced in accordance with the
followings.
(1) Test road surface
The jump u road surface (jump from a high ¢ road sur-
face to low u road surafce). In case of the low u road
surface is an artificial u road surface, the K-value shall
be 0.4 or less.
(2) Test course
The straight course.
(3) Specified velocity
50 km/h (on the u bordertine).
{4) Loading
The maximum and the light load conditions.
{5) Initial brake temperature
Between 65°C and 100°C.
(6) Steering operation
Steering wheel shall be operated according to the de-
flecting behavior (appearance of yaw) to keep the ve-
hicle in the course.
Braking operation
The pedal-operating speed shall be that of spike brake,
in accordance with JIS D 0210. The brake pedal effort
shall be 500N or more, and when the ABS isn't activated,
increase the pedal effort until ABS is activated within an
allowable limit of 1000N.
(8) Gear position
The normal driving position. In case of an automatic
transmission vehicle, the overdrive switch shall be turned
on.
(9) Number of braking
6 times.
(10) Measurement items

Presence or absorce of the deviation from the course

and the contact with markers.

Remark: Write the classification of the low u road sur-
face in a remark column, such as a snow
covered road surface, an icy road surface and
an artificial low u road surface.

@

~—

4.1.7 Obstacle avoidance performance test

The obstacle avoidance performance test shall be practiced in
accordance with JASO C 464.
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4.1.8 Turning braking test

The turning braking test shall be practiced in accordance with
the followings.
(1) Test road surface
Both of dry road surface and the wet road surface. If unavoid-
able, it is permitted to test only one road surface.
(2) Test course
The turning course.
(3) Specified speed
45 km/h - when turning radius = 40 m, initial lateral ac-
celeration = 4 m/s2. When the test is practiced at other
turning radiuses or initial lateral accelerations, the speci-
fied speed is determined to meet that test requirements.
(4) Loading
The maximum and the light load conditions.
(5) Initial brake temperature
Between 65°C and 100°C.
(6) Steering operation
Steering wheel shall be operated according to the de-
flecting behavior (appearance of yaw) to keep the ve-
hicle in the course.
(7) Braking operation
The brake pedal-operating speed shall be that of spike
brake, in accordance with JIS D 0210. The brake pedal
effort shall be 500N or more, and when the ABS isn't
activated, increase the pedal effort until ABS is activated
within an allowable limit of 1000N.
Gear position
The normal driving position. In case of an automatic
transmission vehicle, the overdrive switch shall be turned
on.
(9) Number of braking
6 times.
(10) Measurement items
The stopping distance, and presence or absence of the
deviation from the course and the contact with markers.
Remark: In case the turning radius and the specified
speed can be changed, it is desirable that
other tests by changing the initial lateral ac-
celeration from 2 m/s? to the closest of the
turning limit, are also practiced.
The evaluation of ABS performance with
gentle braking at a high lateral acceleration
cornering shall be in accordance with JASO
Z 113, if necessary.
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4.1.9 Rough road braking test

The rough road braking test shall be practiced in accordance
with the foliowings.
{1) Test road surface
Rough roads - gravel road, dry bumpy road and dirt road.
(2) Test course
The straight course.
(3) Specified velocity
50 km/h.
{4) Loading
The maximum and the light load conditions.
(5) Initial brake temperature
Between 65°C and 100°C.
(6) Steering operation
Steering wheel it shall be operated according to the de-
flecting behavior (appearance of yaw) to keep the ve-
hicle in the course.

(7) Braking operation
The brake pedal-operating speed shall be that of spike
brake, in accordance with JIS D 0210. The brake pedal
effort shall be 500N or more, and when the ABS isn't
activated, increase the pedal effort untit ABS is activated
within an allowable limit of 1000N.

(8) Gear position
The normal driving position. In case of an automatic
transmission vehicle, the overdrive switch shall be turned
on.

(9) Number of braking
6 times.

(10) Measurement items
The stopping distance, and presence or absence of the
deviation from the course and the contact with markers.
Remark: Describe the road conditions as a test con-
dition.
If possible, put a scale on the road and take
a photograph of them.

4.2 Braking except test

Braking except test shall be avoided to the utmost.

If a braking operation is required, must be operated not to over-
load on a brake. In core the brake system is required to heat up
to the specified temperature, the specified velocity and braking
deceleration shall be set up according to the requirement of
furnishing.
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