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‘ JAPANESE INDUSTRIAL STANDARD

Recommended Practice for Outdoor
Exposure of Plastics

1. Scope

UDC 678.620.193.2
JI8
K 7219-1986

This Japanese Industrial Standard specifies the recommended practice for

outdoor exposure of plastics materials and the products, hereinafter referred

to as the "exposure test".

2. Definitions

For the purposes of this standard, main terms shall be in accordance with

JIS K 6900 and for others the following definitions apply:

(1) weather deterioration Physical and chemical changes of plastics
. caused by receiving effects of natural conditions such as sunshine,

wind, rains, ete. and with the lapse of time.

(2) weather resistance The property of plastics to withstand the weather

deterioration .

(3) sample The specimen or test piece prepared for the purpose of

carrying-out the test.

(4) exposure test The test to examine the weather resistance with the

sample exposed to outdoor natural environment.

Applicable Standards:

JIS B 7952-Continuous Analyzers for Sulfur Dioxide in Ambient Air

JIS B 7957-Continuous Analyzers for Oxidants in Ambient Air

JIS K 6900-Glossary of Terms Used in Plastic Industry

JIS K 7100-Standard Atmospheres for Conditioning and Testing of Plastics

JIS K 7200-Standard Reference Test Specimens for Calibrating a Laboratory

Light Exposure Apparatus
JIS R 3202-Float and Polished Plate Glasses
JIS Z 2381-Recommended Practice for Weathering Test

. Corresponding International Standard:

ISO 4607 Plastics—Methods of exposure to natural weathering
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direct-exposure test The test to examine the weather resistance with
the sample directly exposed to natural environment such as sunshine,
wind, rain, etc.

under-glass exposure test The test to examine the weather resistance
with the sample received in a test box covered with plate glass and with
exposing to sunshine passed through the glass.

evaluation test The test to examine the degree of weather deterioration.

exposure stages The intermediate and final exposure stages to carry
out the evaluation test of sample.

continuous test The test to expose the same sample over the duplicate
exposure stages.

environmental factor  The generic term of meteorological factors such
as temperature, humidity, amount of solar radiation, etc. in the
exposure environment and the environmental pollution factors such as
ozone concentration, fallen exhaust dust amount, sulfur dioxide
concentration, etc.

3., Classification of Exposure Tests

(2)

The classification of exposure tests shall be as follows:

(1) Direct-Exposure Test

Under-Glass Exposure Test

Remark: For the classification of tests, otherwise there are accelerated

exposure tests such as under-stress exposure test, black-
box exposure test, solar-trace collecting light exposure
test, etc.

4, Cbﬁditions of Exposure Place

The conditions of exposure place shall, as a rule, be as follows:

(1) The exposure place shall be placed at a region where the yearly change

(2)

of meteorological factors are statistically little and the environmental
contamination substances are little.

In the exposure place, there shall be no tree, nor building and the
like which cause remarkable effect on solar.radiation, ventilation,
precipitation, etec.
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(3) The ground surface or building surface where the exposure apparatus
is to be fixed shall be applied with the countermeasures to prevent the
reflection of sunshine, blowing up of dusts, flooding, etc.

Reference: For the standard exposure place complying with the above-mentioned,
. there are CHOSHI exposure test place of Juridical Foundation,
Japanese Weathering Test Center, etc.

i 5. Salee

5.1 Division of Samples  The samples shall be divided as follows, depending
upon the purpose of exposure test and the method of preparing sample.

5.1.1 Exposing Samples The exposing samples shall be as follows:

‘ (1) Specimen Those formed for test from plastic product, a part of
plastic product, forming material, and the like, which are used, as
they are, for exposure test.

(2) Test Piece The sample prepared to the dimensions and shape specified
in evaluation test method by cutting out from a part of specimen by
machine working or by moulding work of forming material. However,
in the case where agreed upon between the parties concerned, the test
piece after exposure test may be worked with notching or the like.

9.1.2 Not-Exposing Sample The not-exposing sample shall be as follows:

(1) Sample for Measuring Primary Performance The specimen or test
piece sampled from the same lot as that for the exposing sample
for the purpose of evaluating the weather resistance to carry out’
the performance test at the time of beginning the exposure test.

,‘ (2) Storing Sample Preliminary sample for exposure test. The
' specimen or test piece sampled from the same lot as that for
exposing sample for confirming aging due to storing (') and to
be stored during the period of exposing.

Note (') The storing shall, as a rule, be carried out according to 7.6.
For plastics, because the property of matter for sample may
change during storing, in the case where the storing sample
is used for additional test or the like, such care is required
that the initial performance is measured again at the time of
beginning the exposure test.

5.2 Attention Items to Preparing Sample  The attention items to preparing -
sample shall be as follows:
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(1) In the case where the evaluation of practical weather resistance of
product is the purpose, the exposure test of the specimen shall be
carried out.

Further, it is desirable to investigate the relation on both by
carrying out exposure test of test piece in parallel with the specimen.

(2) In the case where the evaluation of general weather resistance of
formed product as the intermediate product not limited in its final
use is the purpose, the test shall be carried out on the specimen or
test piece.

(3) In the case where the evaluation of general weather resistance of
formed material is the purpose, the test shall be carried out on the
specimen or test piece.

(4) The selection of specimen or test piece shall be carried out in accordance
with specifications of Japanese Industrial Standard of the corresponding
product or material or with the agreement between the parties concerned.

The reference of selection shall be test piece where the machine
working after the exposure test is difficult and liable to cause dispersion,
and be test specimen where the cut section gives remarkable effect on
the weather deterioration, and so on.

(5) In the case where the test piece is cut out from the specimen, taking
into consideration the practical condition and also the thickness,
residual stress, exposing surface, etc. so as the test piece represents
the specimen, the cutting portion and the working method shall be
determined.

(6) The sample with anisotropy shall, as a rule, be made so that the
respective weather resistances in the longitudinal and transversal
directions are able to be evaluated.

5.3 Number of Samples The number of samples to be carried out with
exposure test shall be determined so that the evaluation test is able to be
carried out for every preliminarily planned exposure stage.

5.3.1 Specimen The specimen of sufficient amount for taking test pieces
of the number specified in Japanese Industrial Standards of the corresponding
product or material and testing method with preliminarily planning the cut-out
positions of test pieces for evaluation test or of the number according to
agreement between the parties concerned shall be prepared for every exposure
stage.

5.3.2 Test Pieces The test pieces of the number specified in Japanese
Industrial Standard of the corresponding product or material and the test
method or of the number depending on agreement between the parties concerned
shall be prepared for every exposure stage.
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5.4 Pretreatment of Exposing Sample The exposing sample, for the purpose
of making the variation of evaluation test result a little amount and making the
reproducibility better, may be applied with the pretreatments such as annealing,
cleaning, protection of cut section, etc., as required.

. 5.5 Mark of Sample The mark of sample shall be as follows:

(1) "~ The mark of sample shall be marked directly on the sample, with selecting
the position having no influence on the evaluation test. However, in case
where the influence on the evaluation test result is anticipated by

marking directly on the sample, it may be marked on the exposure frame,
sample support frame, etc.

(2) The contents of the mark shall be the symbol, number, etc. required
for discrimination of sample.

Furthermore, in the case of a sample having anisotropy, the
‘ direction shall be marked.

(3) The mark shall be able to be discriminated clearly until the completion
of exposure test.

(4) The mark shall be marked according to a method not generating
cracks and crazings.

6. Exbbsure Test Apparatus

6.1 General Items The general items shall be as follows:

(1) The exposure test apparatus shall consist of exposure frame, sample-
support frame or test box, ete., and have a rigid and durable
construction suitable for a long term outdoor exposure.

. (2) The exposure frame shall be so installed suitably and rigidly that it

does not receive the influence of rainstorm, snowfall, frost heaving,
ete.

(3) For the exposure test apparatus, the material giving no thermal and
chemical influences to the sample shall be used.

(4) The sample support frames shall, as a rule, be of attaching type
which does not interfere free deformatlon of sample due to thermal
and water-absorbing expansions and is able to retain the sample
securely against rainstorm, and the like.
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