JAPANESE AUTOMOBILE STANDARD

JASO M 346-93

Light-exposure test method by xenon-arc lamp
for automotive interior part

1. Scope

This standard specifies a method for testing
the light-resistance (') of various industrial
materials and products such as fabric polyvi-
nyl chloride, polypropylene, ABS resin, acrylic
resin, polyacetal, etc. used for automotive
interior parts by a xenone-arc lamp light-ex-

posure tester (hereinafter referred to as "tester")

NOTE ("): The light-resistance means a property for which
color, gloss,etc. is difficult to change against irra-
diation of light, and is distinguished form a prop-
erty (weatherability) for which it is difficult to change
against natural phenomena such as sunshine, wind
and rain, etc. in the outdoors.

Remarks 1. The light-exposure tester means a tester which
can irradiate an artificial light similar to sun light
to investigate a part of the properties of light-
resistance in a short period.

2. The applicable standards to this standard are
as follows.

JIS B 7754-1979  Light-exposure and light-and-wa-
ter-exposure apparatus (Xenon-arc
lamp type)

JIS D 0205-1976  General rules of weatherability for
automobile parts

JIS L 0843-1971  Testing method for colour fastness
to xenon-arc lamp light

JIS Z 8722-1982  Methods of measurement for colour
of reflecting or transmitting objects

JIS Z 8730-1980  Method for specification of colour
differences for opaque materials

JIS Z 8741-1983 Method of measurement for
specular glossiness

2. Definitions of major terms

Definitions of major terms used in this stan-

dard shall be as follows.

(1) Black Panel temperature (hereinafter re-
ferred to as "B.P.T.")
A temperature which is indicated by the
black panel thermometer installed on the
rack or disk, and represents the surface
temperature of a test piece.

(2) Xenon-arc lamp
An arc lamp emitting light by xenon-arc
discharge.

(3) Light emitting part
A part comprising a xenon-arc lamp and
a filter.

3. Test items to be evaluated and test
conditions

3.1 Test items to be evaluated
A variation in color, gloss, etc. is evaluated.

3.2 Test conditions
The test conditions such as temperature,
humidity, irradiance, etc. which affect the test
results shall be as follows.
(1) Setting of temperature
B.P.T. 89+3°C
(2) Setting of humidity
(50+5)% RH
(3) Irradiance
48 to 162 W/m?
(within a range of 300 to 400 nm)
(4) Irradiance ratio
Under 1.5% of less than 320 nmin a range
of 300 to 400 nm
(5) Irradiation method
Continuous irradiation
(6) Control of test period
According to the amount of irradiant ex-

posure

Remark: Acceleration depends upon irradiance. Be-
cause the irradiance affects also the sample
temperature and heat history, however, a
proper irradiance must be selected con-
sidering the degree of influence on the
sample given by temperature, depending
on the sample to be used.

4. Apparatus and performance

The tester shall be composed of a test chamber,
light emitting part, xenon-arc starting and sta-
bilizing device, irradiance adjusting device,
temperature adjusting device, humidity adjusting
device, test piece holding device, cooling device,
instruments, etc.

4.1 Light irradiation

(1) Construction of light emitting part

(a) The xenon-arc lamp is a long-arc lamp
of AC in which an electrode is enclosed
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gas is sealed and cooled by water or air
forcibly.

(b) The filter is used to obtain required spectral
characteristics and to cool the xenon-arc
lamp. A glass filter for cutting off ultra-
violet region, flowing water, etc. is used
for it.

(c) The other materials excellent in weath-
erability, corrosion resistance, moisture
resistance, or electrical insulation are used
properly.

(2) Spectral characteristics of light emit-
ting part
The xenon-arc lamp should give prefer-
ably continuous spectrum over a wave
length of at least 250 to 1200 nm, and a
construction of light similar to sun light
through glass window by combining with
the filter.

(3) Irradiance on test piece
The irradiance on test piece shall be set
between 48 w/m? and 162 w/m? over a wave
length of 300 to 400 nm.
Also a spectral irradiance on test piece
over a wave length of at least 300 to 400
‘nm shall be indicated for each type of tester.
By mutual agreement between two par-
ties concerned, irradiance in other range
of wave length or spectral irradiance at
particular wave length may be indicated
and used.
The measurement method shall be in ac-
cordance with the attachment of JIS B 7754.

(4) Permissible variation range of irradi-
ance on operating period
+10% of the set irradiance can be main-
tained.

(5) Permissible range of irradiance on each
surface of test piece
A difference in irradiance between posi-
tions on test piece shall not exceed 10%
of the set value.

(6) lrradiation method
In general, a specified irradiance shall be
irradiated continuously.

4.2 Irradiance adjusting device

The irradiance adjusting device is a device
to correct the damping of radiation energy ac-
companied by the use of xenon-arc lamp and
filter, and measures irradiance over a wave
length of 300 to 400 nm. It shall be provided
with either of the following conditions.
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(1) The lamp power can be adjusted manu-
ally so that irradiance may be kept at a
constant.

(2) The lamp power can be adjusted automati-
cally so that irradiance may be kept at a
constant.

(3) The lamp power can be adjusted manu-
ally and progressively according to use
time.

4.3 Black panel thermometer

The black panel thermometer shall have a
construction in which a heat sensitive element
such as bimetal, platinum resistance, ther-
mistor, thermocouple, etc. is installed co-axially
with the ‘center of the metal plate, and the
heat sensitive element protective tube is fit-
ted closely on it.

The construction and dimensions of it shall
be in accordance with Item 5.7 (2) of JIS B
7754 and Attached fig. 1, Type A.

4.4 Test chamber

The devices not specified in the above item
such as the xenon-arc starting and stabiliz-
ing device, temperature adjusting device,
humidity adjusting device, test piece holding
device, cooling device, instrument, etc. shall
be in accordance with JIS B 7754.

4.5 Temperature and humidity

The temperature and humidity in the test cham-

ber shall be as follows

(1) B.P.T. at test piece and its adjustment
accuracy
The black panel temperature at test piece
and its adjustment accuracy shall be 89
+3°C.
By mutual agreement between two par-
ties concerned, the other temperature and

its adjustment accuracy may be used.
Remark: The temperature depends on the type of
xenon-arc lamp and its combination with
the filter. Also, the black panel thermom-
eter used shall be in accordance with JIS
B 7754, Type A.

(2) Relative humidity and its adjustment
accuracy
Relative humidity should be preferably ad-
justed to (50+5)% for the indicated tem-
perature stipulated in (1). It shall be
measured near the outlet of air in the test
chamber.
By mutual agreement between two par-
ties concerned, the other relatBe humid-
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ity may be used.

5. Adjustment of test piece

(1) Size of test piece
The length of irradiated area on test piece
shall be 30 mm or over in longitudinal di-
rection and by mutual agreement between
two parties concerned in lateral direction.
For materials lined with polyurethane foam,
etc., two parties concerned shall agree
on density, combination, thickness, etc.
each other.

(2) Others
For test piece such as cloth, etc. of which
fibre pattern has a fixed direction, its mount-
ing direction on the tester shall be indi-
cated.

6. Operations in test

6.1 Test piece

The test piece shall be installed in the sample
holder taking care so that it is not disengaged.
When a material such as polyurethane etc.
is lined on the back surface of the test piece,
it shall be made in contact closely with the
back surface of the test piece as far as prac-
ticable, and the surface of the test piece shall
be free from slackness.

6.2 Sample holder with test piece

The sample holder with test piece shall be
installed on the rack or disk so that any clear-
ance in not left. If any sample holder without
test piece is present, white thick paper, alu-
minium plate, stainless steel plate, etc. shall
be attached on all the holders to keep a ther-
mal equilibrium state in the test chamber.

6.3 Irradiance

The irradiance shall be selected from a range
of 48 to 162 W/m? over a wave length of 300
to 400 nm, and the selected irradiance shall
be adjusted so that it is kept at a constant
during the exposure.

The amount of radiant exposure can be cal-
culated by the following equation.

E=IxtxC
Where E : Amount of radiant exposure
(kd/m2/nm)

I : Irradiance (W/m2/nm)
: Exposure time (h)
C : Constant 3600 (s/h)

6.4 Black panel temperature during
exposure

The black panel temperature during exposure

shall be adjusted to 89+3°C with the temperature

adjusting device.

6.5 Humidity during exposure
The humidity during exposure shall be adjusted
to relative humidity of (5015)%.

6.6 Change of sample position

When a range of sample position is large, the
sample position may be changed at a speci-
fied interval to improve test accuracy.

7. Cautions on operation

The cautions on operation shall be in accor-
dance with JIS B 7754 (8. Cautions on han-
dling) and JIS L 0843 (7. Cautions on opera-
tion).

8. Judgment

Judgment shall be made by measurement of
variation in colour and gloss, etc. of test piece.
Variation in colour shall be measured for judg-
ment in accordance with JIS Z 8722, and that
in gloss shall be in accordance with JIS Z 8741.
For variation such as in choking, crazing, bloom-
ing, crack, stain contamination, etc., measure-
ment shall be made in accordance with JIS
D 0205, 7.

9. Marking

The marking of variation in colour shall be
made in accordance with JIS Z 8730 or by
mutual agreement between two parties con-
cerned. The making of variation in gloss shall
be in accordance with JIS Z 8741 or by mu-
tual agreement between two parties concerned.
The other markings shall be made in accor-
dance with JIS D 0205.
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Explanatory note

on

JASO M 346-93 Light-exposure test method by xenon-arc lamp
for automotive interior part

This explanatory note simply explains the items
stipulated in the text of the standard and the
related items and not a part of the standard.

1. Introduction

Activities of investigation for standardization
of the above subject were started in 1990 for
the purpose of internationalizing the test method
and improving its accuracy. The activities from
preparation to establishment of the standard
were planned first such that, in preparatory
step, a consistency of fundamental conditions
(settings on temperature and light) of devices
to be used was maintained, in step 1, devices
to obtain the re-producibility of test and the
management method of the test were inves-
tigated, in step 2, test conditions to maintain
a correlation with the outdoor exposure test
(underglass) were investigated and, in step
3, the results in steps 1 and 2 were finally
summarized. Then the investigation was pro-
ceeded in accordance with that plan and the
standard has been established.

2. Purpose
The accelerated exposure test method is used
o evaluate, in a laboratory, polymeric mate-

rials such as plastics, fibre, etc. deteriorated

due to solar radiation. The method in which
carbon-arc is used as light source was stan-
dardized and has been used in Japan. In the
U.S. and European countries, on the other
hand, the xenon-arc lamp type is predomi-
nant from before and, also in ISO, the test
method in which xenon-arc lamp is used as
light source is the leading part. In such cir-
cumstances, some exposure test methods
(hereinafter referred to as "test method")in which
xenon-arc lamp is used as light source, which
its light is mostly similar to solar light in wave
length distribution, are sometimes studied and
adopted by automotive companies, with the
increased Japan’s overseas corporate activities
in recent years and the increased quality re-
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quirement. Accordingly, the test method has
been standardized by JASO.

3. Content of investigation and
supplementary explanation

Based on the investigation results up to Step

3, the following content was discussed pri-

marily, and the standardized test method has

been established as follows.

3.1 Test apparatus

For convenience of use by users and to cope
with internationalization, three types of ap-
paratuses were selected as a base so that,
in Japan, the U.S., and the European coun-
tries, at least one can be purchased easily
by users and also maintained, and adding a
high strength type to them to cope with in-
creased acceleration, the specifications in
Attached table have been established.

3.2 Type of test and test conditions
Deterioration of polymeric materials depends
on a combination of light, heat, water, etc.
However, the investigation was proceeded on
the assumption that the test for automotive
interior parts shall be made in one condition.
A correlation between the results of the out-
door exposure test and those in various con-
ditions (Step 1 to 3) has been analyzed, and
the standardized test conditions have been
established as in Text 3.

3.3 Validity of standardized test
conditions for each material
Polymeric materials deteriorate due to light,
heat, water, etc., and the degree of deterio
ration depends on a combination of them. The
validity of the standardized test conditions to
market environment is assumed from the test
results in this investigation, deterioration factors,
and deteriorating mechanism of polymeric
materials as follows.

The test conditions used in each step are as

ocuments


http://www.avadocuments.com/doc/jsae-m346-1993
http://www.avadocuments.com/doc/jsae-m346-1993

JASO M 346-93

follows.

Step 1: Study on an apparatus to obtain the
re-producibility of test and of man-
agement method of test

Series 1 (Irradiance in a short wave length
of 320 nm or below was adjusted
to be less than 1.5% in a range
of 300 to 400 nm. (The same as
the standardized test conditions.)

Series 2 (Using the black standard tempera-
ture [hereinafter referred to as
"B.S.T."] lused mainly in the Eu-
ropean countries was used to con-
trol test temperature instead of
B.P.T.)

Series 3 (Using light including a low ul-
traviolet region of 320 nm or be-
low, a correlation when accelera-
tion was increased was studied.)

Full document details: JSAE M346 1993

Step 2: A correlation when acceleration was
increased by adding an light and dark
cycle stipulated in SAE standards of
the US to the conditions of Step 1,
Series 1 was studied.

Step 3: Additional tests to steps 1 and 2 for
supplement and verification. Also
the correlation ranks (A,B, and C)
in Explanatory table 1 indicate:

A: R = 0.80 or more

(R indicates a coefficient of correlation.)
B:R=0.71t0 0.79

C: R = 0.70 or below

Where numerals are coefficients of correla-

tion.

In general, when a coefficient of correlation

is 0.80 or more, the correlation is excellent.
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Explanatory table 1 Correlation of accelerated test conditions for outdoor exposure test

Type of
materiai

Apparatus

Test conditions

Step 1,
Series 1

Series 2

Series 3

Step 2

Validity of test conditions

ABS Resin

80w/m?

A

(R:0.80)

B

(R:0.75)

C

(R:0.49)

A

(R:0.84)

b.

100w/m?

53w/m?

A

(R:0.93)

A

(R:0.84)

c

(R:0.67)

(R:0.82)

A

(R:0.97)

A

(R:0.90)

o]

(R:0.55)

A

(R:0.87)

48w/m?

A

(R:0.97)

A

(R:0.97)

A

(R:0.87)

A

(R:0.89)

d.

162w/m?

A

(R:0.80)

A

(R:0.84)

c

(R:0.68)

A

(R:0.82)

Type of Material Used for Test : Heat-resistance grade
Colour :Blue, Red, Gray, Brown

1. Validity of Test Conditions Based on Outdoor
Exposure Results
The table on the left shows a correlation between colour
differences in the exposure test in Florida (well agreed
with the amount of light in the acceleration tests and
also well correlated with the exposure tests in the other
regions) and each acceleration test.

Though there is no difference between the test condi-
tions except for Step 1, Series 3, the Step 1, Series 1
was judged to be appropriate by the following reasons.

* Onset wave length (Series 3): A correlation between
colour differences is lowest.

* Light and dark cycle (Step 2): Though there is no dif-
ference in correlation between colour differences, light
and dark cycle requires a long time and causes ex-
cessive contamination on the test piece.

* Temperature control: Though there is no decisive dif-
ference between B.P.T. and B.S.T. in correlation, a
correlation in B.P.T. is rather better.

2. Validity of Test Conditions Based on Deterioration Mecha-

nism
The ABS resin is deteriorated by heat and light, re-
markably at a wave length of 320 nm or below. The
acceleration test Series 3 which matches this condi-
tion has the lowest correlation.
Also, because the wave length of 320 nm or below of
light on automotive interior parts is cut off by the win-
dow glass, this condition is not valid to them. Humid-
ity does not affect deterioration in this test conditions.
Accordingly, for automotive interior parts, Step 1, Se-
ries 1 is considered to be mostly appropriate consid-
efing accuracy and acceleration.

3. Cautions on Use
Irradiance gives effect on acceleration, and also on
sample temperature and heat history.

Accordingly, it is required to set the irradiance con-

sidering the degree of effect by humidity.
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