JAPANESE AUTOMOBILE STANDARD

JASO B 301-89

Test Procedure on Safety of Fuel
Systems for Passenger Cars

1. Scope

This standard specifies the test procedure for
evaluation of safety of fuel systems for pas-
senger cars (hereinafter referred to as “auto-
mobiles”) that use fuels having boiling points
of 0°C or higher.

Remark: In this standard, units and numerical values
are based on Sl {International System of
Units), while units and numerical values
given in { } are of customary systems of
units indicated for reference.

2. Purpose

This standard aims to standardize the test
procedure on safety of the fuel system, in
order to minimize the risk of fire that may be
caused by fuel leakage from the fuel system
in the event of turning, panic braking or
collision.

3. Definitions

Definitions of major terms to be used in this
standard are as follows.
{1) Fueld systems
The system consisting of all parts in
which fuel is present, such as the fuel
tank, filler hose, filler cap, piping, etc.
(Refer to the following Figure)

(2)

3)

(4)

(5)

(6)

(7)

(8)

Test Fuel

The fuel used in the test vehicle, or a
substitute fuel to be used, in terms of
the safety and the handling ease in the
test.

Fixed Barrier

A fixed barrier to be used in the auto-
mobile collision test.

Moving Barrier

A movable barrier to be used in the
automobile collision test.
Longitudinal Median Plane

{of Automobile)

The vertical plane passing through the
center point of the right and left wheels
of the automobile in the straight for-
ward running posture. The OY plane
specified under JIS D 0030 (Three-di-
mensional Reference System for Auto-
mobiles).

Fuel Tank Capacity

Nominal capacity of fuel system.
During the Collision

Time required for the test vehicle to
stop from the moment of collision.
After the Collision

Period after the test vehicle has stopped.
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4. Test Items

Test items shall be as given below. However,
either one of test items 4.1 and 4.2, and either
one of 4.3 and 4.4 may be selected.

4.1 Turning Test

A test to turn the automobile to determine
the fuel leakage from the fuel system.

4.2 Side Tilting Test

A test to tilt the automobile sideward to
determine the fuel leakage from the fuel
system.

4.3 Braking Test

A test to brake the automobile to determine
the fuel leakage from the fuel system.

4.4 Vertical Tilting Test

A test to tilt the automobile vertically to
determine the fuel leakage from the fuel
system.

4.5 Frontal Collision Test

A test to have the automobile collide against
the fixed barrier head on, in order to deter-
mine the fuel leakage from the fuel system.

4.6 Rear Collision Test

A test to have a moving barrier collide against
the back of the automobile, in order to deter-
mine the fuel leakage from the fuel system.

5. Test Methods
5.1 Turning Test
5.1.1 Measuring ltems

(1) The centripetal acceleration during the
turning.

(2) Fuel leakage from the fule system and
its conditions, if any.

5.1.2 Proving Ground and Test Equipment

(1) Proving ground
The proving ground shall have a flat
and even concrete or asphalt paved road
sﬁrface, and an adequate space to cope
with unexpected running of the test
vehicle during the turning. It is recom-
mended that a turning radius for the
test is drawn on the proving ground.

(2) Measuring Instrument for centripetal
Acceleration
An instrument capable of accurate
measurement of the centripetal accel-
eration.

(3) Tracing Device
A device to record the running locus of
the automobile, which shall be used only
when it is particularly required.

5.1.3 Test Conditions

(1) Conditions of Test Vehicle
{a) Standard parts and equipment shall
be installed on portions of the ve-
hicle, that may affect substantially
on test results.
(b) The tire pneumatic pressure shall be
as specified.
(c) The test fuel shall be filled to 90% or
more of the fuel tank capacity.
{2) Proving Ground Road Surface and
Meteorological Conditions
Proving ground road surface and mete-
orological conditions shall be as speci-
fied under 4.2 of JIS D 0210 (General
Rules of Brakes of Automobiles and
Motor Cycles).
(3) Turning Conditions
(a) The test vehicle shall be driven at
constant speed and circularly at a
centripetal acceleration of 4.9 m/s?
{0.5G} or greater, along the given
circle. The duration of the centripe-
tal acceleration shall be 10 seconds
or longer. The centripetal accelera-
tion shall be calculated by the fol-
lowing equation.

o= 4.02 —7,'??
Where,
o: centripetal acceleration (m/s?)
{G} (gravitational acceleration)
R: turning radius {m)
T: time (s) required for a constant
circular turning
(b) The test shall be carried out for right
and left turnings.

5.1.4 Test Procedure

(1) Carry out the inspection and mainte-
nance of the test vehicle and the test
equipment.
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{2} Check the road surface conditions.

{3) Accelerate the test vehicle until the
specified centripetal acceleration is
obtained, and turn the vehicle constantly
and circularly.

(4) Check to see if the fuel leaks out of the
fuel system, and conditions of the
leakage, if any.

{5) Record test data as follows.

(a) Date of test

(b) Place of test

(c) Specifications of test vehicle
Name and model of test vehicle
Chassis number
Type of engine installed on the

test vehicle

Kind of fuel

(d) Centripetal acceleration

(e} Fuel leakage from the fuel system

and its conditions, if any.
(f) Quantity of test fuel filled.

5.2 Sideward Tilting Test
5.2.1 Measuring ltems

{1) Tilting angle of the tilting board
(2) Fuel leakage from the fuel system and
its conditions, if any.

5.2.2 Test Equipment

{1) Tilting Test Equipment
It shall be capable of tilting the board
to 30° or more from the horizontal plane,
with the test vehicle installed on the
board.

{2) Tilting Angle Measuring Instrument
It shall be capable of accurate measure-
ment of the tilting angle of the tilting
board.

5.2.3 Test Conditions

{1) Conditions of Test vehicle
(a) Standard parts and equipment shall
be installed on portions of the test
vehicle, that may affect substantially
on test results.
{b) The test fuel shall be filled to 90% or
more of the fuel tank capacity.
(2) Tilting Conditions
{a) Set the test vehicle on the tilting
board in such a manner that the test
vehicle median plane becomes

parallel to the rotation axis of the
tilting board.

{b) Tilt the tilting board at a given veloc-
ity, until the tilting board inclines to
30° or more against the horizontal
plane, and hold the tilting angle for
10 seconds or longer unless other-
wise specified. However, some other
optional angle and the duration may
be selected, according to the particu-
lar purpose of the test.

(¢) Carry out right and left tilting tests.

5.2.4 Test Procedure

(1) Carry out the inspection and the main-
tenance of the test vehicle and test
equipment.

{2} Tilt the tilting board to the specified
angle.

(3) Check to see if the fuel leaks out of the
fuel system, and conditions of the
leakage, if any.

(4) Record test data as follows.

(a) Data of test

(b} Place of test

(c) Specifications of test vehicle
Name and model of test vehicle
Chassis number
Type of engine installed on the

test vehicle

Kind of fuel

(d) Tilting angle of tilting board

(e) Fuel leakage from the fuel system

and its conditions, if any.
(f) Quantity of test fuel filled

5.3 Braking Test
5.3.1 Measuring Items

(1) Initial speed

(2) Deceleration during the braking

{3) Fuel leakage from the fuel system and
its conditions, if any.

5.3.2 Proving Ground and Test Equipment

(1} Proving Ground
The proving ground shall have a flat
and even concrete or asphalt paved road
surface and an adequate course to
accelerate and brake the test vehicle.
The width of the test course shall be
adequate to cope with unexpected
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running of the test vehicle on sudden
braking.

(2) Deceleration Measuring Instrument
An instrument capable of accurate
measurement of the deceleration dur-
ing braking.

5.3.3 Test Conditions

(1) Conditions of Test Vehicle
(a) Standard parts and equipment shall
be installed on portions of the test
vehicle, that may affect substantially
on test resulis.
{b) The test vehicle shall have normal
braking performance.
{c) The test fuel shall be filled to 90% or
more of the fuel tank capacity.
(2) Proving Ground and Meteorological
Conditions
As specified under 4.2 of JIS D 0210.
(3) Initial Speed
The initial speed shall be 100 km/h or
higher. For light passenger cars, it shall
be 80 km/h or higher.
(4) Braking Deceleration
5.9 m/s? {0.6G} or more

5.3.4 Test Procedure

(1) Carry out the inspection and mainte-
nance of the test vehicle and the test
equipment.

(2) Check the road surface conditions.

(3) After accelerating the test vehicle to the
specified initial speed, brake the vehicle
at the specified deceleration.

(4) Check to see if the fuel leaks out of the
fuel systems, and the conditions of
leakage, if any.

(5) Record test data as follows.

(a) Date of test

{b) Place of test

(¢) Specifications of test vehicle
Name and model of test vehicle
Chassis number
Type of engine installed on the
test vehicle
Kind of fuel

{d} Initial speed

(e) Deceleration during braking

(f)y Fuel leakage from the fuel system

and its conditions, if any.
(g) Quantity of test fuel filled

5.4 Vertical Tilting Test
5.4.1 Measuring ltems

(1) Tilting angle of the tilting board
(2) Fuel leakage from the fuel system and
its conditions, if any.

5.4.2 Test Equipment

(1) Tilting Test Equipment
It shall be capable of tilting the board
to 37° or more from the horizontal plane,
with the test vehicle installed on the
board.

(2) Tilting Angle Measuring Instrument
It shall be capable of accurate measure-
ment of the tilting angle of the tilting
board.

5.4.3 Test Conditions

(1) Conditions of Test Vehicle

(a) Standard parts and equipment shall
be installed on portions of the test
vehicle, that may substantially affect
on test results.

{b) The test fuel shall be filled to 90% or
more of the fuel tank capacity.

(2) Tilting Conditions

(a) Set the test vehicle on the tilting
board in such a manner that the
median plane becomes vertical to the
rotation axis and the vehicle faces
the rotation axis.

{b) Tilt the tilting board at a given veloc-
ity, until the tilting board inclines to
37° or more against the horizontal
plane and hold the tilting angle for
10 seconds or longer, unless other-
wise specified. However, some other
optional tilting angle and its dura-
tion time may be selected according
to the particularly purpose of the test.

5.4.4 Test Procedure

(1) Carry out the inspection and mainte-
nance of the test vehicle and test
equipment.

{2) Tilt the tilting board to the specified
angle.

(3) Check to see if the fuel leaks out of fuel
system, and conditions of the leakage,
if any.

Documents


http://www.avadocuments.com/doc/jsae-b301-1989
http://www.avadocuments.com/doc/jsae-b301-1989

JASO B 301-89

(4) Record test data as follows.
(a) Date of test
(b} Place of test
{c) Specifications of test vehicle
Name and model! of test vehicle
Chassis number
Type of engine installed on the
test vehicle
Kind of fuel
{d) Tilting angle of tilting board
(e} Fuel leakage from the fuel system
and its conditions, if any.
(f) Quantity of test fuel filled

5.5 Frontal Collision Test
5.5.1 Measuring ltems

(1) Collision Speed
The measurement of the speed shall be
done as follows.

{a) The distance between the location
of the measurement and the colli-
sion spot shall not be more than
3m.

{b) Measure the time required for the
test vehicle to travel over a given
distance, or the distance travelled
over for a given period of time.

(2) Fuel leakage from the fuel system and
the measurement of the quantity of fuel
leakage, if any.

{a) Check to see immediately after the
collision, whether any fuel leaked out
of the fuel system during the colli-
sion, by means of visual inspection.

(b) If any fuel leakage is found after the
collision, collect the fuel flowing or
dripping out of the fuel system, using
a pan, etc. Determine the quantity
(mass) of the fuel leaked out during
the five minute period.

(3) Mass of test vehicle

5.5.2 Proving Ground and Test Equipment

(1) Test Course
The proving ground shall be as follows.

{a) Running course : it shall have an ade-
quate space to accommodate the
fixed barrier and other equipment
necessary for the test.

(b) The road surface of the zone of 16 m
in front of the collision spot shall be
firm and horizontal. The gradient of
any 1 m portion of the zone shall be
3% or less.

(2) Fixed Barrier
The fixed barrier shall be as follows.

(a) The portions above the ground shall
consist of reinforced concrete blocks
of a width 3 m or wider, a height of
1.5 m or higher, and the thickness
0.6 m or more. The mass shall be 70
ton or more.

(b) The front of the barrier shall be flat
and vertical, and covered by ply-
woods with the thickness of 20+2
mm. Metal sheets or structures
having high rigidity may be inserted
between the plywoods and the fixed
barrier.

(3) Traction Equipment
It shall be as follows.

(a) It shall be capable of accelerating
the test vehicle to the specified speed
according to the purpose of the
test, and holding the speed nearly
constant.

(b} It shall be so constructed that the
traction force and the guide system
are released from the test vehicle
immediately before the collision.

Remark: The installation of a jig or a guide
system on the test vehicle to be tracted
shall not have adverse effects on the
performance of the test vehicle.

{4) Pit

It is recommended to equip with a pot
on the running course near the colli-
sion spot, which should not impede the
posture and behavior of the test vehicle.
(5) Speed Measuring Instrument
The instrument shall have the accuracy
of less than +1%, and the resolution of
0.5 km/h.

5.5.3 Test Conditions

{1) Conditions of Test Vehicle

(a) Test vehicle mass: it shall be the
mass under standard equipment
conditions. However, if any other
specification is given according to
the particular purpose of the test, it
shall be followed.
The removal or addition of parts or
auxiliary weights may be done in
order to adjust the mass, when such
parts or weights do not affect on test
resulits.
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