JAPANESE AUTOMOBILE STANDARD

JASO M 312-85

Testing Method of Plastics Parts for Automobiles

1. Scope

This standard specifies testing methods for the general

characteristics of plastic moulded parts (hereinafter

referred to as “moulded parts”) that are used for auto-

mobiles.

Remark: 1in this standard, units and numerical values are based
on S| {Interngtional System of Units}, while units

and numerical values given in { } are customary
units system, and are given for reference.

2. Purpose

The purpose of this standard is to standardize testing
methods for moulded parts, and thus generalize evalua-
tion of quality and assure fair trade.

3. Testltems

Test items shall be the following 11.
(1) Temperature resistance test
(2) Weatherability test
(3) Water resistance test
(4) Humidity test
{5) Liguid resistance test
(6) Vibration resistance test
(7) Impact resistance test
(8) Wear resistance test
(9} Mar resistance test

(10) Rigidity test
(11) Combipation test

4, General Conditions of Tests

4.1 Standard Conditions of Test Room

The standard conditions of a test room shall be, as a
rule, standard temperature condition Class 3 (tempera-
ture 23 % 5°C) and standard humidity condition Class
3 (humidity 50%8%) that are specified in JIS K 7100
(Standard Atmospheres for Conditioning and Testing
of Plastics). |f the test room cannot be maintained in
the standard conditions, a note to that influence shall
be added.

4.2 Conditions of Test Pieces

Moulded parts to be tested shall, in general, be finished
products(!) and mounted in the norma! state of use(?).
In cases where a moulded part cannot be installed in
the normal state of use as in the impact test, for
example, the state of the test piece shall be determined

subject to agreement between the parties concerned.

Notes (!): Finished products refer to moulded parts finished
as parts, and include secondary-processed parts
and composite parts.

(%) Mounting in the normal state of use refers to the
mounting of a test piece on a test bench or a
mounting jig in a state equivalent to the actual
state of its mounting in an automobile.

Applicable Standards: JIS D 0205

General Rules of Weatherability for Automobile Parts
Vibration Testing Method for Automobile Parts

Standard Atmospheres for Conditioning and Testing of Plastics
Testing Method for Colour Fastness to Perspiration

JIS D 1601

JISK 2202 Motor Gasoline

JIS K 2203  Kerosene

JIS K 2204 Gas Qil

JIS K 2215  Internal Combustion Engine OQils
JISK 2219  Gear Qils

JIS K 2220  Lubricating Greases

JISK 2233  Motor Vehicle Brake Fluids
JIS K 2234  Engine Antifreezes Coolants
JIS K 2236  Polish for Automobile

JIS K 7100

JiS L 0848

JISL 3102 Cotton Canvas

JIS Z 8901

Dusts and Aerosols for Industrial Testing

JASO M 324 Windshield Washer Liquid
ASTM D 673 Test for Mar Resistance of Plastics
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4.3 Test Piece Adjustment

Test pieces shall, as a rule, be adjusted 24 hours or
more after manufacture, and be left in a test room in
the standard conditions specified in 4.1 for 4 hours or
more before testing. If necessary, however, different
conditions may be specified.

4.4 Number of Test Pieces

Unless otherwise specified, the number of test pieces
shall, as a rule, be as shown in Table 1.

Table 1 Number of Test Pieces

Test purpose Number of test pieces

Qualitative test 3 or more

Quantitative test 5 or more

45 Recording of Test

The following items shall, as a rule, be reported as test
results.
(1) General items to be reported
{a} Name and material of moulded parts
(b} Types and conditions of moulding method
and processing method
(c) Date of test
(d) State of test pieces. If not finished prod-
ucts, their shape, dimensions, and adjusted
conditions
{e) Number of test pieces
(f) Temperature and humidity of the testing
place during test
(2) Individual items to be reported
Evaluation results by test item

4.6 Rounding Test Results

Test result figures shall, as a rule, be averaged by the
number of test pieces specified, be calculated to three
effective digits, and be rounded to two digits.

5. Tests

5.1 Temperature Resistance Test

This test shall be conducted to determine the practical
performance of moulded parts at high temperature
and low temperature.

5.1.1 Classification of Test

The test shall be classified as specified in Table 2.

5.1.2 Classification of Applicable Conditions

Applicable conditions shall be classified by the place at
which moulded parts are mounted in automobiles and
their temperature into 10 types as shown in Table 3.

5.1.3 Test Temperatures

The internal temperatures of test vessels shall be as
specified in Table 4, 5, and 6.

Table 2 Classification of Temperature Resistance Test

Type Purpose
A test to determine the condition of
Standard Method A moulded parts after exposure to high
high temperature
High temperature A test to determine the condition of
temperature test Method B moulded parts after exposure to
test radiated heat

test

Maximum limit temperature

A test to determine the maximum
allowable temperature for moulded
parts

Low temperature test

A test to determine the condition of
moulded parts after exposure to low
temperature

Cold/hot repetition test

A test to determine the condition of
moulded parts after repeatedly expos-
ing to high temperature and tow
temperature
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Table 3 Classification of Applicable Conditions

Classifi-

cation Applicable Conditions

A case where a moulded part is mounted on a
Type 1 hot engine part, exhaust pipe, brake drum or
other heat generating part

A case where a moulded part is mounted in
Type 2 the engine room or near it, and reaches high
temperature

A case where a moulded part is mounted in
Type 3 the engine room or near it, and reaches
relatively high temperature

A case where a moulded part is mounted in
Type 4 the engine room or near it, and does not reach
high temperature

A case where a moulded part is mounted inside
Type 5 an automobile, is exposed to direct sunlight,
and reaches high temperature

A case where a moulded part is mounted inside
Type 6 an automobile, is exposed to direct sunlight,
and reaches relatively high temperature

A case where a moulded part is mounted inside
an automobile, is not exposed to direct sunlight,

T 7 4 N
ype and reaches relatively high temperature
A case where a moulded part is mounted inside
Type 8 an automobile, and does not reach high
temperature
A case where a moulded part is mounted out-
Type 9 side an automobile, and reaches high

temperature

A case where a moulded part is mounted
Type 10 outside an automobile, and does not reach
high temperature

Table 4 Temperature Conditions for Standard High Temperature Test (Method A)
and Low Temperature Test

Unit: °C
Type of test Low
Classi- Term Standard high temperature test (Method A) temperature
fication o peraturé test
applicable
conditions 1502 | 14042 | 1302 120+£2 | 1102 1002 90x2 80+2 702 -
Type 1 O (e}
Engine Type 2 o) o)
room
Type 3 o) o
Type 4 Q O
-30+£2
Type b (@] o]
~20+
Inside Type 6 o (-20:2)
auto- (-40+2)
mobile Type 7 o
Type 8 e}
Qutside Type 9 O O
auto-
mabile Type 10 )

Remarks 1: -20°C may be used as necessary subject to agreement between the parties concerned.
2. -40°C applies to special specifications for very cold areas.
3: In case two temperatures are designated by circles, one of them shall be selected as agreed upon between the parties
concerned according to the distance from a heat source, destination market, etc.
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Table 5 Temperature Conditions for Standard High Temperature Test (Method B)

Unit: °C
o Type of test Standard high temperature test (Method B)
assi-
;i';:;;(iiganbﬁ: geGr?t.ur o Surface temperature of test piece Ambient
conditions 150 140 130 120 110 100 90 80 70 temperature
Type 1 @) @] 120
Engine
room Type 2 e} O 100
Type 3 O o] 80
Inside Type b @] O
auto-
mobile Type 6 e}
Qutside Type 9 o) lo) 45
auto-
mobile Type 10 0

Remarks 1: In case two temperatures are designated by circles, one of them shall be selected as agreed upon between the parties
concerned according to the distance from a heat source, destination market, etc.
2: In case a test temperature condition cannot be met for reasons of equipment, it shall be subject to agreement between
the parties concerned.

Table 6 Cold/Hot Repetition Test Temperature Conditions

Unit: °C
Type of test Cold/hot repetition test
Classi- T
2SS P -
;::Slti':anblo: parbture High temperature Low
conditions 150:2 | 1402 | 1302 | 1202 | 110:2 | 1002 | 90+2 | 80:2 | 70%2 | temperature
Type 1 O (o]
Engine Type 2 O e}
room
Type 3 O O
Type 4 (o] O 3042
Type b (@] ¢} ( 20;2)
Inside Type 6 [e]
auto- L (-4012)
mobile Type 7 o)
Type 8 O
Outside Type 9 O o]
auto-
mobile Type 10 &

Remarks 1: —20°C may be used as necessary subject to agreement between the parties concerned.
2: -40°C applies to special specifications for very cold areas.
3: In case two temperatures are designated by circles, one of them shall be selected as agreed upon between the parties
concerned according to the distance from a heat source, destination market, etc.
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5.1.4 Testing Methods

Testing methods shall be as follows:

(1)

(2)

Standard high temperature test

This test shall be classified according to the
heat conditions to which test pieces are sub-
jected, and be conducted by one of the follow-
ing methods selected as agreed upon between
the parties concerned.

{a} Method A

A test piece shall be placed in a thermo-
static oven set to a temperature specified
in Table 4 and, after reaching the specified
temperature, it shall be left therein for 4
hours or more, and then removed from
the thermostatic oven. The test piece shall
be evaluated during its presence in the
thermostatic oven and after the test as to
the evaluation items specified in 6.

Method B

This method applies mainly to moulded
parts that reach high temperature due to
radiated heat. A test piece shall be placed
in a thermostatic oven set to an internal
temperature specified in Table 5, be left
therein for 1 hour and, after the surface
temperature of the test piece is heated to
a temperature specified in Table b by an
infrared ray lamp, it shall be kept for 3
hours or more, and then be removed from
the thermostatic oven. The test piece shall
be evaluated during its presence in the
thermostatic oven and after the test as to
the evaluation items specified in 6.
Maximum limit temperature test

If abnormalities are not observed at the tem-

(b)

(3)

(4)

perature specified in Table 4 or at the surface
temperature specified in Table 5, the specified
temperature shall be raised by 10°C or 8°C
at a time, at each of which the test piece shall
be kept for 1 hour. Then, a temperature for
allowable limits of deformation shall be deter-
mined, and be deemed as the maximum limit
temperature.

Remark: Load conditions for test pieces shall be sub-
ject to agreement between the parties

concerned.
Low temperature test
A test piece shall be palced in a thermostatic
oven, be left therein at a temperature specified
in Table 4 for 4 hours or more, be taken out
of it, and be checked as to the evaluation items
specified in 6.
Cold/Hot repetition test

Using the specified testing apparatus and select-
ing a test procedure and test time from the
classification column in Table 7, a test piece
shall be tested for two cycles or more, each
consisting of the test procedure specified in
Table 7.

(a) High temperature shall be as specified in
5.1.4 (1). In case of using Method A,
temperature conditions shall be selected
from Table 6. In case of using Method B,
temperature conditions shall be selected
from Table 5. If Method B is used, how-
ever, a test piece shall be tested for a total
of 3 hours or more, including 1 hour of
exposure to the specified temperature and
2 hours or more of exposure to infrared
ray lamp radiation, and types a and f in
the classification column of Table 7 shall
be applied.

Table 7 Cold/Hot Repetition Test Procedure

Unit: hour
{tem Test procedure (1 cycle}
High Application example
High Room Low Room | temp., Room Low Room p‘()fo,. refe,.ence)p
Classi~ temp. temp. temp. temp. High temp. temp. temp.
fication humidity
a 1 0.5 1 0.5 - — — —
b 3 0.5 2 0.5 — - — - Moulded parts in general
15.6 0.5 75 0.5 - — — -
d 3 0.5 2 0.6 3 05 14 0.5 Moulded parts of cellulose, polyamid,
urethane, etc. that are considered to
e 15.5 0.5 75 0.5 15.5 0.5 75 0.5 be affected by water or moisture
ltem Test procedure (1 cycle)
\ - Application example
Classi> High In Room (for reference)
fication temp. water temp.
§ 1 05 1 _ _ _ _ _ Mouled parts for etectrical
equipment
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(b) Low temperature conditions shall be
selected from Table 6.

{c) High temperature and high humidity con-
ditions for types d and e in the classifica-
tion column of Table 7 shall be selected
from: Table 8 in 5.4.1.

(d) The water test of type f in Table 7 shall
be conducted by immersion in water at
room temperature.

(e) Evaluation shall, as a rule, be made as to
the evaluation items specified in 6 immedi-
ately after removal from the thermostatic
oven at each temperature in each cycle.

5.2 Weatherability Test

This test shall be conducted to determine the resistance
of moulded parts to aging by natural environmental
factors, particularly, sunlight, rain, snow, temperature,
and humidity.

5.2.1 Classification of Test

The test shall be classified into four as follows.
{1) Outdoor weatherability test
{2} Outdoor light resistance test
{3) Accelerated weathering test
(4) Accelerated light resistance test

6.2.2 Testing Methods

Testing methods shall conform to JIS D 0205 {General
Rules of Weatherability for Automobile Parts) as
follows, and the evaluation items specified in 6. shall
be checked.
{1) Outdoor weatherability test
As specified in 7.1 and 7.2 of JIS D 0205
{(2) Outdoor light resistance test
As specified in 7.1 and 7.3 of JIS D 0205
(3) Accelerated weathering test
As specified in 7.5 and 7.6 of JIS D 0205
Test temperature (black panel temperature)
shall be standard temperature (63 * 3°C) or
high temperature (83t 3°C).
{(4) Accelerated light resistance test
As specified in 7.5 and 7.7 of JIS D 0205
Test temperature (black panel temperature)
shall be standard temperature (63 * 3°C) or
high temperature (83 = 3°C).

5.3 Water Resistance Test

This test shall be conducted on moulded parts, which
are used in direct-exposure to water, to check for
change from water absorption.
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5.3.1 Classification of Test

The test shall be classified as a test by the water ab-
sorption method for moulded parts that are used in
ordinary environment.

5.3.2 Testing Method

A test piece, which has been adjusted to normal con-
dition of use, shall be immersed in a test tank that is
filled with warm water of 40 * 1°C, be taken out of
the tank after leaving it therein for 200 hours or more,
be wiped on the surface with a dry, clean cloth, be let
to cool for 1 hour in standard conditions, and be
immediately checked as to the evaluation items speci-
fied in 6. The warm water shall, as a rule, be deionized
water of 10° £ ¢m or more.

The testing method for moulded parts used in a special
environment shall be subject to agreement between
the parties concerned.

5.4 Humidity Test

This test shall be conducted to determine change in
moulded parts by moisture absorption.

5.4.1 Classification of Test

The test shall be classified by the environment to

which moulded parts are exposed into three as shown
in Table 8.

Table 8 Classification of Humidity Test

Test
condition | Tempera- Relative e -
ture humidity Cla;:'f':fgon
°C T p
Type of test
Parts exposed to
Type 1 702 90 or more | high temperature,
high humidity
Type 2 49 +1 95 or more )
Parts in general
Type 3 40+ 1 90 or more

5.4.2 Testing Method

A test piece, which has been adjusted to normal con-
dition of use as specified in 4.3, shall be palced in a
thermostatic oven, be taken out of it after leaving the
test piece therein for 96 hours or more under the con-
ditions specified in Table 8, be wiped on the surface
with a dry, clean cloth, be let cool for 1 hour in
standard conditions, and be immediately checked as
to the evaluation items specified in 6.

The way of exposure to temperature and test time
may be determined subject to agreement between the
parties concerned as necessary.
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