JAPANESE AUTOMOBILE STANDARD

JASO C 464-94

ABS equipped vehicle obstacle avoidance
performance test procedure

1. Scope

This standard specifies the performance test
method regarding the braking performance, con-
trollability, and stability at the time of obstacle
avoidance during braking in an ABS equipped
vehicle.

However, this standard shall not be applied to
two-wheeled vehicles.

Remark:
The applicable standards for this standard are
shown below.
JIS D 0102 Glossary of Terms relating to auto-
mobiles - Dimensions, Masses,
Weights and Performances of Auto-
mobiles
General rules of brake test method
of automobiles and motor.cycle
JISD 1013 Automobiles-Brake test methods
JASO C 402 Service brake road test procedure-
passenger car ‘
JASO C 404 Service brake road test procedure-
truck and bus
JASO Z208 Glossary of terms relating to auto-
mobile stability and controllability
JASO Z 113 Braking in a turn test procedure for
Passenger car
(Economic Commission for Europe
Regulation 13) Annex 13

JIS D 0210

ECER 13

2. Definitions

Definitions of major terms used in this standard
shall be in accordance with the following as well
as in accordance with JIS D 0210 and JASO Z
208.

(1) Stopping distance: A distance driven from
the moment the foot is placed on the brake
pedal to the moment a vehicle is stopped to
perform a series of braking operations and
is brought to a stand still.

(2) Adhesion coefficient (K-value): The quo-
tient of maximum braking force in which
wheels are not locked and a dynamic load
applied to axle shafts to be braked (A value
equivalent to a coefficient of friction of a
road surface and tyres)

(3) Road surface utilization factor ( ¢ ): The
quotient of Gm (Refer to 4.1.2(6)) and an

adhesion coefficient (K-value} determined
from a stopping distance when the ABS is
operated

3. Test conditions

3.1 Vehicle classification

The vehicle classification shall be in accordance
with Table 1.

Vehicles to be tested shall be classified accord-
ing to the overall length, overall width, overall
height, and total engine displacement and shall
be in accordance with the provisions of the Road
Traffic Act and the Road Transport Vehicle Act.

3.2 Vehicle condition

The vehicle condition during the test shall be in

accordance with JIS D 0210. In addition, it shall

also be as follows.

(1) Tyre

Tyres to be used shall be those designated
in the specification and be in accordance
with JASO Z 113 and shall have a tyre
groove depth of 1.6 mm or more when the
test is completed. :
In addition, the tyre pressure (when a tyre is
cold) shall be adjusted to a value desig-
nated in the specification. The tolerance
shall be = 5 kPa when the designated tyre
pressure in the specification is 250 Kpa or
less and = 2% when the designated tyre
pressure exceeds 250 kPa.
In the case of new tyres, they should prefer-
ably be installed on a test vehicle and be
subjected to running-in driving of 150 to 200
km without undergoing severe braking and
steering.

Table 1 Vehicle classification

Class Type
C1 Mini-size passenger car
c2 Small-size passenger car and

normal-size passenger car

C3 Motor-lorry, bus, and others
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(2) Adjustment of each section

The wheel alignment ‘and backlash of a

steering system shall be adjusted to values

within the specification.
(3) Load condition

Vehicles to be tested shall be tested under

two kinds of load conditions, (a) and (b),

shown below.

‘The condition of an empty vehicle shall be

in accordance with JIS D 0102.

(a) A minimum loading condition shall be a
condition of an empty vehicle to which a
driver and a measuring instrument that
are equivalent to two persons in weight
are added.

(b) A maximum loading condition shall be a
condition of an empty vehicle with pas-
sengers equivalent to a riding capacity
and baggage of maximum authorized
freight mass loaded equally. The weight
distribution ratio shall be adjusted to a
value shown in the specification.

3.3 Condition of each section of brake con-
trol system

The condition of each section of the brake con-

trol system during the test shall, in principle, be

in accordance with JIS D 0210. in addition,

fitting shouid preferably be carried out in accor-

dance with JASO C 402 and JASO C 404.

3.4 Condition of each section of ABS system
The ABS system shall be checked to make sure
that there are no abnormal condition in each
section of the ABS system and that the ABS
system operates hormally.

3.5 Road surface condition and weather con-
dition

The road surface condition and weather condi-

tion shall be as follows.
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(1) Test road surface

As regards the test road surfaces, two types
shall be used; a dry paved road surface (1)
and a slippery road surface (hereinafter
referred to as “low u road surface” (2)).
Notes ('): The paved road surfaces shall be
- in accordance with JIS D 0210
4.2(1) (Test road surface).
(*):As regards the low g road sur-
faces, the adhesion coefficient
(K-value) shall be measured in a
method specified separately, and
then, the low p road surfaces
shall be classified according to
the K-value, as shown in Table 2.
In this case, however, it is recommended
that the class R3 (K-value: 0.2 or more 1o
less than 0.3) road surface be used in this
test as the “low u road surface”.
Road surfaces with a K-value of less than
0.1 and those with a K-value of more than
0.4 shall not be considered to be applicable
for this test.

(2) Shape of driving course

The shape of a driving course shall be as
shown in Fig. 1.

Table 2 Classification of low ¢ road
surfaces according to K-value

Class Range of K-value
R1 01 =K <015
R2 015 =K <02
R3 02 =K <03
R4 03 =K <04
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Fig. 1 Driving course

Braking starting Steering starting
point point
B.P.

S.P.
T — ’i ! Avoidance point

C.P.
Entry width

{Lane changing zone)

(Straight-going zone)!

10m Set avoidance distance L
Vg
Stopping distance Ls
< pping
{a) In the driving course, signs shall be (3) Ambient temperature
installed at designated intervals shown The atmospheric temperature shall be in
in Fig. 1. accordance with JIS D 0210 4.2(2).
{b) The entry width shall basically be (ve- (4) Wind velocity
hicle width X 1.1+0.25) m. In this case, The wind velocity shall be in accordance
however, it is also acceptable to com- with JIS D 0210 4.2(3).
pare a value thus obtained with a value
shown in Table 3 and then use a larger 3.6 Temperature measurement method
value. Preferably, the brake temperature should be
(c) The set avoidance distance (L) shall be measured in accordance with JIS D 0210 in
as shown in Table 4. In this case, how- such a manner that it does not have a noticeable
ever, the set avoidance distance may be effect on the performance. In this case, how-
extended, as required. ever, it is also acceptable to use a simplified
' . thermometer and measure the rotor temper-
Table 3 Entry width
ature.
Vehicle class Entry width
C1 1.8m 4, Test method
Co 225 m 4.1 Test procedure
- 4.1.1 Obstacle avoidance test
Cc3 1.8 m (Light mator-lorry) The obstacle avoidance test shall be as shown
2.25 m (Others) below

(1) Because the brake temperature before

vTabIe 4 Setavoidance distance (L) braking affects the performance, carry out

Low g road surface(K-value) the obstacle avoidance test by paying suffi-
Vehicle| Paved cient attention to this point. The recom-
class | road Class R1 Class R2| Class R3| Class R4 mended brake temperature before braking
01to |0.15t0 [02to {03to shall be 65°C or above, to 100 °C or below.
surface .

0.14 0.19 0.29 0.4 (2) Conduct an approach run in the centre of
the entry course and maintain a specified

C1 | 18m initial speed.
C2 | 25m 40m 30m 25m 20m (3)-Set the gear shifter at the normal drive
C3 position and continue the braking operation

from the braking starting position (BP) until
a vehicle is brought to a complete stop.
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The brake pedal stamping speed shall be a
speed when spike braking is carried out in
accordance with JIS D 0210.

(4) The pedal stamping force shall be 500 N or
more, and the pedal should preferably be
stepped on unti! the ABS is operated.

(5) Regarding steering, correct steering is re-
quired in such a way that a vehicle runs
along the centre of the entry course until the
steering starting point (SP) in the straight-
going braking zone is reached. At the steer-
ing starting point (SP), perform steering as
smoothly as possible, and then, change the
lane to another one while being carefu! not
to touch the avoidance point (CP). Then,
measure the stopping distance.

(6) A case where a vehicle touches a sign or
goes out of a specified lane shall be consid-
ered as a case where an obstacle cannat
be avoided.

4.1.2 Measurement of adhesion coefficient
{K-value) and calculation method for
road surface utilization factor (¢ )

Measurements of the adhesion coefficient and

calculations of the road surface utilization factor

shall be carried out in accordance with the

provisions of ECE 13 Annex 13.

(1) The adhesion coefficient (K-value) shall be
measured for both a paved road surface
and alow u road surface.

(2) In taking measurements, -brake force shall
be applied to only a front axle or rear axle of
a test vehicle at an initial speed of braking
of 50 kmy/h.

The braking force shall be equally distrib-
uted to the axle and the ABS systern shall
be put in a non-operated state.

(3) To determine the maximum deceleration of

a vehicle (Zmax), increase the braking force
gradually and then determine the maximum
deceleration in a range in which whee! lock
does not occur. During each test, the force
to be applied shali be maintained at a con-
stant value. '
As regards the deceleration (2), the time t
(sec.) required to reduce the speed from 40
km/h to 20 km/h shall be measured, and
then, the deceleration shall be calculated by
the following equation.
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0.56

Z=
t

Remark:

Zmax indicates a maximum value of Z.

(4) As regards the adhesion coefficient (K-
value), the deceleration determined in the
above, height of gravitational centre of ve-
hicle, vehicle mass, and front-to-rear load
distribution shall be measured, and then,
the adhesion coefficient shall be calculated
by the following equation. At this time, a
maximum value for one axle (front axie or
rear axle) shall be employed.

Zrax*Peg-D-F2
H* Znax* P+ g
E

Front axle K(F) =
Fi+

Zmax'P‘g-D‘Fz
H’Zmax‘P'Q
E

Rear axle K(R) =

Fa+

where; K(F): Adhesion coefficient of front axie

K{(R): Adhesion coefficient of rear axle

D :Rolling resistance coefficient (A
value in Table
5 shall be used.)

H :Height of gravitational centre of
vehicle (m)

E : Distance (m)

P :Vehicle mass (kg)

Fi : Front axle load (N)

F2 :Rear axle load (N)

g : Gravitational acceleration(9.8 m/s?)

Table 5 Value of rolling resistance

Drive mode Front axle Rear axle
FR 0.010 0.015
FF 0.015 0.010
4WD 0.015 0.015

(5) Tyres to be used shall be those installed on
a test vehicle.

(6) The deceleration (Gm) in the obstacle avoid-
ance test shall be determined by calculation
with the use of the corrected stopping dis-
tance LS.

1 v )2
Gm=s ——— | ——
2xX98x%x1LS| 3.6

Documents


http://www.avadocuments.com/doc/jsae-c464-1994
http://www.avadocuments.com/doc/jsae-c464-1994

