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. ' JAPANESE INDUSTRIAL STANDARD JI1S

Basic Environmental Testing Procedures C 0020-1987
Part 2: Tests, Tests A: Cold

Introduction
1. General

This Japanese Industrial Standard specifies cold tests (res1stancé to
cold) applicable both to non heat-dissipating and heat- d1ss1pat1ng‘ specimens,
hereinafter referred to as the "cold test".

Informative Reference: This Standard is prepared based on IEC 68-2-1
Basic environmental testing procedures Part 2:
Tests, Tests A:; Cold (1974) and Supplement A
(1976), but some parts are modified to meet
. present situation in this country.

The object of the cold test is limited to the determination of the ability
of components, equipment or other articles to be used or stored at low
temperature. These cold tests do not enable the ability of specimens to
withstand or operate during temperature variations to be assessed.

Informative Reference: In the above case IEC 68-2-14 Test N: Change
of temperature shall apply.

The cold tests are subdivided as follows:
(1) Cold tests for non heat-dissipating specimens
(a) Test Aa: Cold test with 'sudden change of temperature
(b) Test Ab: Cold test with gradual change of temperature
‘ (2) Cold test for heat-dissipating specimens
(a) Test Ad: Cold test with gradual changé of temperature
The procedures specified in this Standard are normally intended for
specimens which achieve temperature stability (see 4.8 of JIS C 0010) during
the performance of the test procedure. The duration of the test commences
at the time when temperature stability of the specimen has been reached.
For the exceptional cases when the specimen does not reach temperature
stability during the performance of the test procedure, the duration of the

test commences at the time when the test chamber reaches the test temperature.
The relevant specification shall define:

Applicable Standards: 7
JIS C 0010-Basic Environmental Testing Procedures (General and Guidance)
Corresponding International Standard: '

‘ IEC 68-2-1-Basic environmental testing procedures Part 2: Tests, Tests A:
Cold (1974), Supplement A (1976)
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(1) The rate of change of temperature in the test chamber ‘
(2) The time at which the specimens are introduced into the test chamber

(3) The time at which the exposure commences

(4) The time at‘which the specimens are energized

2, Application of Tests for Non Heat-Dissipating Specimens versus Tests for
Heat-Dissipating Specimens

A specimen is considered heat-dissipating only if the hottest point on
its surface, measured in free air conditions (i.e. with no forced air
circulation), is more than 5°C above the ambient temperature of the
surrounding atmosphere after temperature stability has been reached (see
4,6 of JIS C 0010).

It is obvious when the relevant specification calls for a storage test or
does not specify an applied load during the test, the Cold Test Ab will apply. ‘

3. For Non Heat-Dissipating Specimens: Application of Tests with Sudden
Change of Temperature versus Tests with Gradual Change of Temperature

In Test Aa with sudden change of temperature, the specimen is
introduced into the test chamber, the latter being at the temperature
specified for the test. Test Aa shall be used only where it is known that
the effects of a sudden change of temperature are not detrimental to the test
specimen.

In Test Ab with gradual change of temperature, the specimen is in-
troduced into the test chamber, the latter being at the laboratory temperature.
The temperature in the chamber is then reduced gradually so as to cause
no detrimental effects on the test specimen due to the temperature change.

Where the specimen cannot be introduced into a cold chamber without
frost problems, either because of its size or because of cables and wires for
complex functional test connections, then Test Ab should be used. ‘

4. Testing of Heat-Dissipating Specimens with and without Forced Air Circulation

The preferable method of testing heat-dissipating specimens is that which
| does not use forced air circulation. If this is impracticable, however, Test
| Ad envisages also a procedure for testing heat-dissipating specimens with
forced air circulation.

Three methods for testing with air circulation are given (Method I,
Method II and Method III). Method I applies to the cases where the chamber
is large enough to comply with the requirements for testing without forced
air circulation, but where the low temperature cannot be maintained without
circulating the air in the chamber. Method II applies to the cases where
the chamber is too small to comply with the requirements for testing without
forced air circulation. Method III applies to the cases where Method I and
Method II are not applicable.

Informative Reference: Method III is not specified in IEC 68-2-1.
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Diagrammatic Representations

To facilitate the choice of test method, a diagrammatic representation of

3

C 0020-1987

the various procedures including number of Sub-clauses specifying the

procedure is given in Fig. 1.
Tests Aa and Ab.

which are different is given in Fig. 2.

Fig.1.

Procedures for Cold Tests

Cold test

For non heat-
dissipating
specimen

With sudden ’ With gradual
Aa | change of Ab | change of
temperature temperature

‘
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Several clauses are identical, especially in
A block diagram showing which clauses are identical and

Diagrammatic Representation of the Various Test

For heat-
dissipating
specimen

Ad

With gradual
change of
temperature

(Methods I, IT and III)

Specimen without
artificial

Specimen with

cooling (29.1)

Testing with
no forced are
circulation
(29.1.1)

Testing with
forced air

circulation —
(29.1,2)

artificial
cooling (29.

2)

Cooling system

isolated from
the chamber
(29.2.1)

Cooling system
not isolated from
the chamber
(29.2.2)
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Fig. 2. Diagram Showing Identical and Different Clauses of
the Cold Tests Aa, Ab and Ad
Test Aa ‘Test Ab Test Ad
Introduction @ @~ @0~ —— ——————— —— — a = b = d
Objeet ~  ————=—————————— a b 4
I | I
General description ——————————————— a b d
I I |

Description of test _ _ _ _ _ _ __ _ _ _ _ __ 5 . y

apparatus

Severitess == - —--—-——-"—————— — a = b .= d

Preconditioning - - ——-—7———————— a = b = d

. I

Initial measurements — — — — — — —— — — — — — — a = b = d

Conditioning @~ ~-————————————~— a b d

Intermediate measurements— — - — —— — — —~ — — — a = b = d

Recovery =~ —————————————= a = b = d

Final measurements — —— ——— ———————— a - b = d
| ‘ T~
| Information to be given. . __ _ _ _ _ _ _ _ __ __ a = b g
| in the relevant specification
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Section 1 Test Aa: Cold Test for Non Heat-Dissipating Specimen with
Sudden Change of Temperature :

1. Object

To provide a standard test procedure to determine the suitability of
non heat-dissipating components, equipment or other articles for use and/or
storage under conditions of low temperature and for which the subjection to
a sudden change of temperature has no detrimentsl effect.

This procedure is for specimens which are subjected to a low temperature
for a time long enough for the specimen to achieve temperature stability.

In this procedure, the test duration is normally measured from the time
when the specimen achieves temperature stability. For the exceptional cases
when the specimen does not reach temperature stability during the performance

- of the test procedure, the duration of the test commences at the time when
. the test chamber reaches the test temperature. ‘

2. General Description

In this test, the .specimen while being at the ambient temperature of
the laboratory is introduced into the chamber, the latter being at the temper-
ature appropriate to the degree of severity as specified in the relevant
specification. After temperature stability of the test specimen has been
reached, the specimen is exposed to these conditions for the specified
duration,

Specimens under test are normally in non-operating conditions. Forced
air circulation is normally used for this test.

3. Description of Test Apparatus

3.1 The chamber shall be capable of maintaining the specified temperature
in the working space within the tolerances given in 4.1. Forced air circu-
‘ lation may be used to maintain homogeneous conditions.

3.2 In order to limit radiation problems, the temperature of the walls of
the chamber shall not differ by more than 8 % of the specified ambient
temperature of the test, expressed in K. This requirement applies to all
parts of the chamber walls and the specimens shall be unable to "see" any
heating or cooling elements which do not comply with this requirement.

4,  Severities

The severities, as indicated by témperature and duration of exposure,
shall be specified in the relevant specification. The values shall be selected
from those given in 4.1 and 4.2.
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