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INTERNATIONAL ELECTROTECHNICAL COMMISSION

BASIC ENVIRONMENTAL TESTING PROCEDURES
Part 2: Tests — Test N: Change of temperature

FOREWORD

1) The formal decisions or agreem
the National-Commitiees-havingaspecialintere aFe-represented express; sarly-as-possible-a
consensps of opinion on the subjects dealt with.

2) They hdve the form of recommendations for international use and they are accepted by the Natje al Commiteesin th

sense.

3) In order to promote international unification, the I EC expresses the wish that all Natiq
the text|of the I E C recommendation for their national rules in so far as national conditio:
betweer] the I E C recommendations and the corresponding national rules should, a 1
in the latter.

PREFACE

This standard has been prepared by Sub-Committee §
Committee No. 50: Environmental Testing.

A first|draft was discussed at the meetirig
a draft, IDocument 50B(Central Office)242, wa
under the Six Months’ Rule in September

This fifth edition supersedes

The National Committ % ~ s ies’voted explicitly in favour of publication:

Austr@

Italy
Japan

Netherlands

New Zealand

Norway

Poland

South Africa (Republic of)
Spain

German Democratic Republic Sweden

Germany Switzerland

ents of the I EC on technical matters, prepared by Technical Committees on which

Korea (Democratic People’s Republic of)

all

g,
al

Hungary Union of Soviet
Israel Socialist Republics

Other I E C publications quoted in this standard:

Publications Nos.:  68-2-1: Basic Environmental Testing Procedures, Part 2: Tests — Tests A: Cold.

68-2-2: Tests B: Dry Heat.
68-2-33: Guidance on Change of Temperature Tests.
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HISTORICAL SURVEY OF TEST N: CHANGE OF TEMPERATURE

First edition, 1954

Second edition, 1960

two-chamber method.

instead of maximum 5 min.

Third edition, 1969 Introduced.:
Test Na — Two-chamber method, equivalent to the previous Test Na,

Fourth ¢

Fifth edition, 1984

dition, 1974 Introduced.:

instead of mandatory restrictions to Tests A and B,

Test Nb — One-chamber method.
Test Nc — Two-water-bath method.

Test Na — Two-chamber method, e¢

Test Nb — One-chamber piethod
however some ckamber réquirement§ha’

Contained one procedure only, Test Na: Rapid change of temperature,

Equivalent to the previous Test Na, however, change-over time 2-3 min

howmmaﬂm_aﬁﬂ_mmaddaias.analmmaﬂmﬂj_mﬁhﬂLthe
temperatures are preferably the upper and lower cate emperatures

Na,
of

Nb,
of

of

e previous test Na, however the transition time

Change of temperature with specified rate of chafe,

révious test Nb, however with a specified rate of cha
and a greater number of exposure times are given.

described.

necs

g¢

bd,
ted
tly
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BASIC ENVIRONMENTAL TESTING PROCEDURES

Part 2: Tests — Test N: Change of temperature

Introduction

- A change of temperature test is intended to determine the effect on the specimen of a change of
temperature or a succession of changes of temperature.

It is rfot intended to show effects which are due only to the high or Iow temperature. For thse

effects, the dry heat test or the cold test should be used.

The effect of such tests is determined by:

— valugs of high and low conditioning temperature between which t

— the gonditioning times for which the test specimen is kept at/the

— the nate of change between these temperatures;

— the number of cycles of conditioning;

— the g
Guidg

in Pub

Change

ymount of heat transfer into or from the speci

(2
on

-
£
=
i,
[=Y
o
=
0
=
[¢2]
(13
]
(=)
—

The specimenis€xposed to rapid changes of temperature in air, or in a suitable inert gas,
by alternate exposure to low temperature and to high temperature.

1.3 Description of the test apparatus

1.3.1 Testing chamber

1.3.1.1 Two separate chambers shall be provided, one for the low temperature and one for the high
temperature, the location being such as to allow transfer of the specimen from one chamber to the
other within the prescribed time. Either manual or automatic transfer methods may be used.
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1.3.1.2 The chambers shall be capable of maintaining the atmosphere at the appropriate
temperature for the test in any region where the specimen is placed.

1.3.1.3 The absolute humidity of the atmosphere should not exceed 20 g/m3.

1.3.1.4 The temperature of the walls of the hot and cold chambers shall not differ by more than
3% and 8% respectively from the specified ambient temperature of the test, expressed in
kelvins. 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.

1.3.1.5 The volume of the chambers and the air velocity shall be such that after insertion of the
test specimens, the temperature of the atmosphere shall be within the specified tolerance after
a time of not more than 10% of the exposure time.

1.3.1.6 [The air in the chamber shall be circulated. Air velocity measured close to the-te
shall be not less than 2 m/s.

1.3.2 ounting or supporting of the test specimen

nless otherwise specified in the relevant specification, the”therk i the
maounting or supports shall be low, such that for practical p S pecl ly
isdlated. When testing several specimens simultaneously<they~shallNbe) so placed that firee
circulation should be provided between specimens, 2 irhe ber

surfaces.

1.4 Seyerities

1.4.1 The severity of the test is defined by
time (see Sub-clause 1.6.5) and the number of C

1.4.2 The lower temperature 7, shall b¢ specified
chpsen from the test tepaperatures %o icd
Teasts B: Dry Heat.
the relevant specification and should| be

chiosen from @tes tempe At Q ublications 68-2-1 and 68-2-2.

temperatures, the transitjon

gJevant specification and should| be
68-2-1: Tests A: Cold and 68-1-2:

1.4.3 The number o all belfive ess otherwise specified in the relevant specification.

1.5 Inftial meQsurermner

The specimen be visually examined and electrically and mechanically checked/ as
requiredhby 1 :

1.6 Canditioning

1.6.1 The specimen shall be either in the unpacked, switched-off, ready for use state, o1 as
otherwise specified in the relevant specification. At the beginning of the condifioning the
specimen shall be at the ambient temperature of the laboratory.

1.6.2 The exposure time ¢, of each of the two temperatures depends upon the heat capacity of the
specimen. It shall be 3 h, 2 h, 1 h, 30 min or 10 min as specified in the relevant specification.
Where no exposure period is specified in the relevant specification it is understood to be 3 h.

Notes 1. — The 10 min exposure time applies to the testing of small specimens.

2. — Attention is drawn to the requirements of Sub-clause 1.3.1.5 taking into account the thermal time
constant of the test specimens and the technical capabilities of existing test chambers.
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1.6.3 The test specimen shall be placed in the cold chamber, the atmosphere of which ha$ been
previously adjusted to the appropriate low temperature 7.

1.6.4 The atmosphere in the test chamber shall be maintained at the low temperature 7'y for the
specified period ¢,; t; includes an initial time, not longer than 0.1 ¢,, for temperature
stabilization of the atmosphere (see Sub-clause 1.3.1.5).

Note. — The exposure time is measured from the moment of insertion of the specimen into the chamber.

1.6.5 Transition time t,

The specimen shall then be removed from the cold chamber and transferred to the hot
chamber in a period ¢, which shall be not less than 2 min and not more than 3 min. In the

case of automatic two-chamber test equipment, a change-over period of less than 30 s is

allpwed. The relevant specification should indicate if automatic transfer te

be [used.

The transition time ¢, shall include the time of removal from one che

cquipmentimay

intp the second chamber as well as any dwell time at the ambie ature he

laboratory.

1.6.6 The atmosphere in the hot chamber shall be maintained 2
appropriate period ¢,; ¢; includes an initial time, not
stapilization of the atmosphere (see Sub-clause 1.3.1«

Figure 1).

he

me

pCC

Time t

f o3
‘k——-‘f‘] f]

»>
']

Note.

—_
o

1 cycle 043/84

start of first cycle
end of first cycle and start of second cycle

— The dotted curve is explained in Sub-clause 1.3.1.5.

FiGURE 1
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1.6.9 The specimen shall be subjected to five cycles as detailed in Sub-clauses 1.6.3 to 1.6.8

inclusive, unless otherwise specified in the relevant specification.

If it is not possible to commence the next transition from low to high temperature, or vice
versa, immediately after the appropriate time ¢,, the specimen may remain in the cold or hot

chamber (preferably cold), for example overnight or during a week-end period.

1.6.10 At the end of the last cycle the specimen shall be subjected to the recovery procedures

specified in Sub-clause 1.7.

1.7  Recovery

1.7.1 At the end of the conditioning period, the specimen shall remain in star/dard 3

1.7.2 Tlhe relevant specification may prescribe a specific recovery peria
spgcimen.

1.8 Final measurements

The specimen shall be visually examined and el
required by the relevant specification.

1.9  Infprmation to be given in the relevant s,

ric

¢ [of

the following details shall be giy

as

Sub-clauy

a)| Mounting or supp f other than specified 132
b)| Low temp@ ¢

High temper; 14.2
¢)| Number of\cycles 143
d)| Initial 1.5
e)| Sta 1.6.1
f) | Expesur 1.6.2
g)| If automatic traysfer test equipment with a change-over period of less than

30 s15.allowed 1.6.5
h)| Daration extension 1.6.9
i) Recovery 1.7.2

j) Final measurements

1.8
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2. Test Nb: Change of temperature with specified rate of change

2.1 Scope

This test determines the ability of components, equipment or other articles to withstand
and/or function during changes of ambient temperature.

2.2 General description of the test

|81

2.3 D

23.1
2.3.1.1

2.3.1.2

23.13
sh
re

“(
4J

escribed temperatures varied at a controlled rate. During thrs exposure
e specimen may be monitored.
pscription of test apparatus

[esting chamber

The chamber for this test shall be so designed that, i

tet is placed, a temperature cycle can be performed i

Unless otherwise specified in the relevant specification, the thermal conduction of

rformano

r to
e of

der

ature or vice versa can be performed

During the stead he temperature of the walls of the chamber
all not diffi 8%
spectively, . This
i e to

irhen,

the

ounting or support shall be low, such that for practical purposes the specimen is therm,

ally

isolated. When testing several specimens simultaneously they shall be so placed that free
circulation should be provided between specimens, and between specimens and chamber
surfaces.

2.4 Severities

2.4.1 The severity of the test is defined by the combination of the two temperatures, the rate of
temperature change and the number of cycles.
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2.4.2 The lower temperature T, shall be specified in the relevant specification and should be
chosen from the test temperatures of I E C Publications 68-2-1 and 68-2-2.

The higher temperature Tz shall be specified in the relevant specification and should be
chosen from the test temperatures of I E C Publications 68-2-1 and 68-2-2.

2.4.3 The temperature of the chamber shall be lowered or raised at a rate which averaged over
a period of not more than 5 min is either I + 0.2 °C/min, 3 + 0.6 °C/min or 5 + 1 °C/min,
unless otherwise specified in the relevant specification.

An explanation concerning the relation between the temperature gradient and the mass and
thefmal time constant of the specimen is given in 1 E C Publication 68-2-33,

2.4.4 The number of cycles shall be two, unless otherwise specified in the relevants feation.

2.5 Initjal measurements

The specimen shall be visually examined and electricak
reqpired by the relevant specification.

2.6 Conditioning

2.6.1 The specimen, while being at the ambie
int¢ the test chamber, the latter also bei

1
oth|

v

¢ of the laboratory, shall be introducgd
perature.

2.6.2 If|
conditi

263 T
at the specified

264 T
spegi
no

2.6.5 Affter temiperature stability in the chamber has been reached, the specimen shall be expos
to thedlow-temperature condition for the specified period ;.

2.6.6 The temperature in the chamber shall then be raised to the specified high temperature Ty
at the specified rate of heating (see Sub-clause 2.4.3).

2.6.7 After temperature stability in the chamber has been reached, the specimen shall be exposed
to the high-temperature condition for the specified period ¢,.

2.6.8 The temperature in the chamber shall then be lowered to the value of the laboratory ambient
temperature at the specified rate of cooling (see Sub-clause 2.4.3).
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2.69

This procedure constitutes one cycle (see Figure 2).

Temperature in the chamber

Tg

Ta

2.6.10

rel¢vant specification.

2.6.11

2.6.12 Before remova ¢c'chhlamber,the specimen under test shall have reached temperat
stapility at the ls nbient temperature.

2.7 Reqove

2.7.1 At the end-of\the conditioning period, the specimen shall remain in standard atmosphe

conditions for testing for a period adequate for the attainment of temperature stability.

2.7.2

e e e e - . —— —— - - ce — em = —

e [

f—— [ ———

e = — | — -

a) |the electricghan
b) |the period te

First cycle

A = start of first cycl

FIGURE 2

The specimen shall be subjected to fwo s, unless otherwise specified in

The relevant specification may prescribe a specific recovery period for a given type

specimen.

2.8 Final measurements

044/84

he

nre

ric

of

The specimen shall be visually examined and electrically and mechanically checked, as
required by the relevant specification.
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2.9 Information to be given in the relevant specification

When this test is included in the relevant specification, the following details shall be given
as far as they are applicable:

. Sub-clause
a) Mounting or supporting of the test specimen, if other than prescribed 2.3.2
b) Low temperature T
High temperature Ty 2.4.2
¢) Rate of change of temperature 243
d) Number of cycles (if other than two) 2.4.4

e) | Initial measurements

/) | State of the specimen when introduced into the chamber
g) | Exposure time ¢,, if other than 3 h

h) | Electrical and mechanical checks during.conditioning and the pe
which they shall be carried out

i) |Recovery
J) | Final measurements

&



https://iecnorm.com/api/?name=ca1ee519035b162385de98a57748314a

68-2-14 © 1EC 1984 — 25 —

3. Test Nc: Rapid change of temperature, two-fluid-bath method

3.1 Scope

This test determines the ability of components, equipment or other articles to withstand

rapid changes of temperature.

This test procedure results in a severe thermal shock and is applicable to glass-metal seals

and similar specimens.

3.2 General description of the test

The specimen is immersed alternately in two baths, one fille
tenjperature T, and one filled with liquid at a high temperatur

3.3 Description of test apparatus

3.3.1 Two baths, one for the low temperagudre.a

pthe 'g@ perature, shall be provided,
be €asily immersed and can be quickly

trapsferred from one bath to the other ba id shalt-not be stirred.

3.3.2 The bath for the low t dvat the lower temperature T, stated
in the relevant specification. ed the liquid shall have a temperatyre
of p °C.

3.3.3 ‘The bath fo@ ig perat allContain liquid at the upper temperature T |as
required by the releve i no temperature is stated the liquid shall havd a
temperature o

3.3.4 The bat be ! ted that at no moment during the test shall the temperatyre
of the bathnrise’more than 2 °C above T, or the temperature of the warm bath fall mqre

3.3.5 The liquids used
mﬂnufacture of the specimens.

for the test shall be compatible with the materials and finishes used in the

Note. — The rate of heat transfer will depend upon the liquids used and will affect the severity of the test for a given

temperature range. In special cases the relevant specification should specify the liquids to be used.

3.4 Severities

3.4.1 The severity of the test is defined by the specified bath temperatures, the period of transfer

from one bath to the other ¢,, and the number of cycles.
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342 T

his test has two standardized duration parameters:

t, = 8 + 2 s with Smin < f; < 20 min
(see Sub-clauses 3.6.3 to 3.6.5)

t, =2+ 1swithl15s < t; < Smin
(see Sub-clauses 3.6.3 to 3.6.5)

Group of parameters 1 {

Group of parameters 2 {

The relevant specification shall specify the duration parameters to be used and the chosen
value of ¢;.

3.4.3 The number of cycles shall be ten, unless otherwise specified in the relevant specification.

35 Ini

reg

36 Co
3.6.1 T

362 T
im|

Spq
363 T
364 1

CO

I,
365 1

3.6.6 1
thg

The specimen shall be visually examined and electrically apd metshahica ckéd,

ial measurements

uired by the relevant specification.

hditioning
he specimen shall be subjected to the ¥ u pck@on tion.

eratdre of the laboratory shall
emperature stated in the relevi

'he specimen shallthen be removed from the hot bath. The period ¢, between removal fr
b hotbath and #fnmersion in the cold bath shall be as specified in Sub-clause 3.4.2.

as

be
Ant

-~

1

hth
me

~

1.

3.6.7 One cycle consists of two immersion times ¢, and two transition times ¢, (see Figure 3,
page 29).

3.6.8 The specimen shall be subjected to ten consecutive cycles, unless otherwise specified in the

rel

evant specification.

3.6.9 At the end of the last cycle, the specimen shall be subjected to the recovery procedure
specified in Sub-clause 3.7.
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Temperature in the bath
Bt —— - = — — — — —
A
Time t
f 103 f 153
Tabr — — — —
1 cycle

3.7 Refovery

3.7.1 At the end of the conditioning period, thg
atpospheric conditions for testing fof a period\a
stability. Droplets of liquid shall be e
relgvant specification) is allowed to re

3.7.2 The relevant specification may pre

spg¢cimen.
3.8 Final measurements

lhe specin@ !
required by the‘feléva

3.9 Infprmatio

A = start of first cycle

FIGURE 3

ihed and electrically and mechanically checked,

gvant specification

hrd
ire
the

of

as

the relevant specification, the following details shall be giyen

Sub-clausg

a)| Duratiénigroups of parameters 1or 2, and value of ¢, 34.2

b)| Number of cycles (if other than ten) 343

¢)| Temperature of cold bath, if other than 0 °C 3.3.2,3.p.2
d) Temperature of hot bath, if other than + 100 °C 3.3.3,3.64
e) The liquids to be used 3.35

f) Initial measurements 3.5

g) Recovery 3.7

h) Final measurements 3.8
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