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International Standard

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-38: Tests —
Test Z/AD: Composite temperature/humidity cyclic test

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for s i at|on comprising
all national electrotechnical committees (IEC National Committees). The obje
international co-operation on all questions concerning standardization in the electfi

this end and in addition to other activities, IEC publishes International Standarg i ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a ittee interested
in the subject dealt with may participate in this preparatory work. i 3
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in &ccorda W

agreement between the two organizations.

The formal decisions or agreements of IEC on technical mattg S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

No liability shall attadc s dires mployees, servants or agents including individual experts and
members of its technd S E ational Committees for any personal injury, property damage or

AttentionN 0 ty gsibility that some of the elements of this IEC Publication may be the subject of
~JEC'shaN not\e held responsible for identifying any or all such patent rights.

IEC 60068-2-38 has been prepared by IEC technical committee 104:

Environmental conditions, classification and methods of test.

This second edition cancels and replaces the first edition, published in 1974, and constitutes
a technical revision.

The major changes with regard to the previous edition concern the updating of the figures,
changes to some of the wording and editorial corrections made for clarification.

The text of this standard is based on the following documents:

FDIS Report on voting
104/482/FDIS 104/487/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
It has the status of a basic safety publication in accordance with IEC Guide 104.

A list of all the parts in the IEC 60068 series, under the general title Environmental testing,
can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the
data related to the specific publication. At this date, the publication will be

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or
*+ amended.

@%
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ENVIRONMENTAL TESTING -

Part 2-38: Tests —
Test Z/AD: Composite temperature/humidity cyclic test

1 Scope

IEC 60068-2-38 provides a composite test procedure, primarily intended for component type
specimens, to determine, in an accelerated manner, the resistance of specimens to the
deteriorative effects of high temperature/humidity and cold conditions.

2 Normative references

The following referenced documents are indispensable for thé icati S document.
For dated references, only the edition cited applies. For un & elatest edition

IEC 60068-2-30, Environmental testing = : Damp heat, cyclic (12 h
+ 12 h cycle)

IEC 60068-2-78, Environmental testing — Part 2 ests — Test Cab: Damp heat, steady
state

IEC Guide 104, The preg ) : ns and the use of basic safety publications
and group safety publicati

3 General 3

This test diffe gther cyclic damp heat tests in that it derives its increased severity from:

a
b
c
d

) a greater number of temperature variations or "pumping" actions in a given time;
) a greater cyclic temperature range;

) a higher cyclic rate of change of temperature;

) the inclusion of a number of excursions to sub-zero temperatures.

The accelerated breathing and the effect of the freezing of trapped water in cracks and
fissures are the essential features of this composite test.

It is emphasized, however, that the freezing effect will occur only if the fissure dimensions are
large enough to allow the penetration of a coherent mass of water as is normally the case in
fissures between seals and metal assemblies, or between seals and wire terminations.

The degree of condensation will depend mainly upon the thermal time constant of the surface
of the test specimens and may be negligible for very small specimens but copious for large
specimens.
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Similarly, the breathing effect will be more apparent on specimens which contain relatively
large air-filled or gas-filled voids, but again, the severity of the test will depend to some extent
on the thermal characteristics of the specimens.

3.2 Application of the test

For the reasons given above, it is recommended that this test procedure be limited to
component type specimens when the construction of the specimens suggests a "breathing”
type of damp heat test combined with icing and where the thermal characteristics are
compatible with the rates of change of temperature, etc. of test Z/AD.

For solid type specimens, e.g. plastic encapsulated, where there may be small hairline cracks
or porous material, the absorption or diffusion mechanisms will predo e and a steady
damp heat such as test C of IEC 60068-2-78 is preferred for investigati

For larger specimens such as equipment or when it is essential 9 toyensure
thermal stability during the various phases of the cycle, test Db 60068-2530 should be

From the above, test Z/AD should nof\be ‘&0 e interchangeable with, or an
alternative to, either steady-state or lother cyclic\danip heat tests, but the choice of test
cal and thermal characteristics of the
test specimens and the typ i ich are significant for each particular
case.

The exposure to mats 3y cdld, can either be performed in one chamber or in two
separate chamb

a) The temperature san be varied between 25°C £ 2 K and 65 °C =+ 2 K in a period of
between 1,5 h and 2,5 h for both rising and falling temperatures.

b) The relative humidity can be maintained at (93 £ 3) % during the periods of constant or
rising temperature and between 80 % RH and 96 % RH during the falling temperature
periods.

c) The conditions prevailing at any point in the working space are uniform and are as similar
as possible to those prevailing in the immediate vicinity of suitably located temperature-
and humidity-sensing devices.

The air in the chamber shall therefore be continuously stirred at a rate necessary to
maintain the specified conditions of temperature and humidity.

d) The specimens under test shall not be subjected to radiant heat from the chamber
conditioning processes.

e) Water used for the maintenance of chamber humidity shall have a resistivity of not less
than 500 Qm.

f) Condensed water shall be continuously drained from the chamber and not used again
unless it has been repurified.
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Precautions shall be taken to ensure that no condensed water from the walls and roof of the
test chamber can fall on the specimens.

4.2 Chamber for exposure to cold
The chamber for exposure to cold shall be so constructed that

a) the temperature can be maintained at =10 °C + 2 K,

b) the conditions prevailing at any point in the working space are uniform and are as similar
as possible to those prevailing in the immediate vicinity of suitably located temperature-
sensing devices,

The air in the chamber shall therefore be continuously moving.

1) the temperature can be lowered from 25 °C + 2
than 30 min,

3) the temperature can be raised fro
than 90 min.

5 Severities

The number of 24 h
relevant specification g

otherwise specified. If other than 10, the

Unless otherwise specifl specimens in the unpacked, switched-off, ready-for-use state
j to \the “conditions for "assisted drying" specified in IEC 60068-1
humidity not exceeding 20 %) for a period of 24 h prior to the first

The specimens shall then be allowed to attain thermal stability at standard atmospheric
conditions for testing, or as otherwise specified, before the initial measurements are made.
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