JAPANESE AUTOMOBILE STANDARD

JASO Z 114-96

Power- off in a turn test procedure for

passenger cars

1. Scope
This standard specifies the power-off in a turn
test procedure for passenger cars.
Remarks:
The following is applicable standards for this
standard.
JIS D 0102-1979 Glossary of Terms relating to
Automobiles-Dimensions,
Masses, Weights and Per-
formance of Automobiles
JIS D 1070-1986 Steady State Circular Test
Procedure for Passenger

Cars

JASO Z 208-1997 Glossary of Terms relating to
Automobile  Stability and
Controllability

2. Definitions of term
The major terms used in this standard shall be
defined hereunder.
(1) Initial lateral acceleration
it shall means lateral acceleration of the test
car when it performs steady state circular
on the specified course before power-off.
(2) Initial side-slip angle
It shall means side-slip angle when the teat
car performs steady state circular on the
specified course before power-off.
(3) Initial radius
It shall mean radius when the test car
performs steady state circular on the speci-
fied course before power-off.
(4) Initial yaw velocity
it shall mean yaw velocity when the test car
performs steadystate circular on the speci-
fied course before power-off.
{5) Reference yaw angle
it shall mean the yaw angle when it is
supposed that the test car after power-off is
decelerated maintaining the radius before
power-off.
{6) Reference yaw velocity
It shall mean the yaw velocity when it is
supposed that the test car after power-off is
decelerated maintaning the radius before
power-off.

(7) Reference lateral acceleration
It shall mean the lateral acceleration when it
is supposed that the test car after power-off
is decelerated maintaining the radius before
power-off.

3. Testing conditions

3.1 Condition of test car

3.1.1 Tire

The tires to be used shall be those designated in
the specification, the depth of grooves of the
tires shall be not less than 90% of that of the
new tire in starting the test and not less than
1.6mm on completion of the test.

The air pressure of the tires in the test shall be
equal to the value designated in the specifi-
cation, and the tolerance for setting the cold
pressure of the tire shall be = 5 kPa when the
air pressure designated in the specification is
not more than 250 kPa and *+ 2% when it is
higher than 250 kPa.

In the case of new tires, it is preferable that the
running-in of the new tires in 150 km or more is
performed with the test car without severe brak-
ing or steering.

3.1.2 Load conditions

The load conditions of the test car shall be as

specified in (1) and (2). Complete vehicle kerb

mass and maximum authorized freight mass

shall be as specified in JIS D 0102.

(1) Minimum loading condition
The total vehicle mass for the minimum
loading condition shall consist of the com-
plete vehicle kerb mass, plus the masses of
the driver and the measuring devices re-
quired for the test which is equivalent to two
persons in total.
(2) Maximum loading condition

For the maximum loading condition, the
total mass shall consist of the complete
vehicle kerb mass, plus passenger masses
for each seat end the maximum authorized
freight mass equally destributed over the
luggage compartment. The mass distri-
bution ratio shall be as specified in the
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specification.

3.1.3 Specifications of operating compo-
nents

The specifications of the suspension system,

wheel alignment, backlash of the components of

driving system and engine idle caribration shall

be as specified in the specification.

3.2 Test track

For a standard test track, a dried, fat and
smooth pavement with asphalt or concrete is
recommended. it has any space so large that
the tuming course shown in Table 2 can be
constructed.

The Gradient of the road surface shall not ex-
ceed 2.5% in any direction.

3.3 Wind velocity
The wind velocity of the natural wind shall not
exceed 5 metersper second.

3.4 Item of measurement

The items of measurement, range of measure-
ment and tolerance on measurement at the test
shall be as specified on Table 1. Among them,
the moment of power-off initiation, steering
whee! angle, yaw angle or yaw velocity and
longitudinal velocity and lateral acceleration
shall be essentially measured at the test. Should
the tolerances not satisfy Table 1, the actual
tolerance range shall be recorded in the at-
tached Table1.

The longitudinal acceleration, lateral velocity,
side-slip angle, steering-wheel torque, pitch
angle and roll angle are recommended to be
measured as the preferable items for testing.
These items shall be optionally measured.

4, Testing procedure

4.1 Preparation for testing

The items of measurement shall be selected
among those listed in 3.4 above and the re-

Table 1 Item for measurement, range of measurement and tolerance

ltem Range Tolerance
(O Moment of power — off initiation s +0.05
(O Steering wheel angle ° 180z +2
+ 360
180< 4

O Yaw angle ° + 180 +2

O Yaw velocity ° Is + 50 + 0.5

O Longitudinal velocity m/s 0~50 +0.5

(O Lateral acceleration m/s* +15 +0.15
Longitudinal  acceleration m/s’ £15 +0.15
Lateral velocity m/s +10 *+0.1
Side slip angle ° *+15 +05
Steering wheel torque Nem +30 +0.3
Pitch angle ° +15 +0.15
Roll angle ° +15 +0.15

Remarks: 1. The band width of measuring system covering fromtransducer to recording
equipment shall be not lessthan 8 Hz.
2. The tolerance shall include the recording equipment.
3. The items of measurement marked with O on its left side shall be the items to

be essentially measured.

However, any one selected among the yaw angle and yawvelocity may be

measured.
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quired measuring devices having any character-
istics specified in Table 1 shall be installed on
the test car. The air pressure of the tires shall be
adjusted in the testing envircnment. In order to
warm-up the tires and the measuring devices,
the car shall run equal to or more than 10Km at
a speed of 100Km/h or run 500m under an
lateral acceleration of 3m/s* on the running ra-
dius of the test.

After warm-up, the air pressure of the tires shall
be measured, and the result shall be recorded.

4.2 Running procedure of test car

4.2.1 Initial driving conditions

The test car shall run under the constant lateral
acceleration on the selected radii of turning
circles shown on Table 2.

The lateral acceleration shall be increased from
4 m/s® to the maximum value under which the
car can stably run, by increasing the lateral
acceleration step by step in the renge of 1m/s’
or below. In this case the handle angle and the
aperture of accelerator shall be kept constant as
far as possible.

4.2.2 Selection of gear position by type of
transmission
In case of the manual transmission, the test shall
be performed with the lowest gear as possible,
except the first gear. As the car speed in-
creases, should a changing gears be required,
the measurement shall be carried out on the
required 2 positions at the car velocity immedi-

ately before changing gears. In case of an
automatic transmission, the positions of gears
and the mode of transmission selected shall be
recorded.

4.2.3 Power-off procedure

Under the running condition as specified in
421, the foot shall be off from accelerating
pedal as quickly as possible. The clutch shall be
kept engaged, the shift lever kept at the existing
position. The steering wheel angle shall be kept
constant as far as possible until completion of
the test.

The time of instant when the foot has been off
from the accelerating pedal shall be regarded as
the time of power-off initiation.

4.2.4 Record of data

Any data obtained for a period of at least 1.3
seconds before the power-off to 3 seconds after
power-off shall be recorded.

4.2.5 Frequency of test

The test shall be carried out in three times or
more for each lateral accelerations of the left
and right sides.

5. Procedure for processing test data and
analysis of record

5.1 Record of test car

The conditions and environment under or in

which the car has been tested and specification

of the test car shall be recorded on the Table 3.

Table 2 Running procedure of test car

Radius of turning circle Lateral acceleration
Initial radirs Tolerance | Range oftest| Increment
m % m/s* m/s* Tolerance
The standard deviation of
30 or 40 2 4 ~ Max. 12 the lateral accelerations
for a period of 1.3s to
0.3s before power - off
shall be equal to or less
100 2 4 ~ Max. 12 than 5% to of the
average value.
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