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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -
Part 3-4: Supporting documentation and guidance — Damp heat tests

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc mpricing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interncfion.!
co-operation on all questions concerning standardization in the electrical and electronic fields. To this =na >nd
in addition to other activities, IEC publishes International Standards, Technical Specifications, Te chn.~al K. »orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Public: ‘on(x"}. Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subj. <t dealt with
can participate in this preparatory work. International, governmental and non-governmental ¢ ganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internationl Organization for
Standardization (ISO) in accordance with conditions determined by agreement betweer the .2* organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly ¢s po: tible, an international
consensus of opinion on the relevant subjects since each technical committe= ha. r:presentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and < e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to =ns ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wec liwvhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National. Comm. ‘eec undertake to apply IEC Publications
transparently to the maximum extent possible in their nationai »nd . >gional publications. Any divergence between
any IEC Publication and the corresponding national or regional \uiblication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity Ind pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC \..=.ks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the lates* ea.fion f this publication.

No liability shall attach to IEC or its director.; eiapluyees, servants or agents including individual experts and
members of its technical committees and. .ev ‘Naconal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, cce of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norm~tive = ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipr.cation of this publication.

Attention is drawn to the passib.iily that some of the elements of this IEC Publication can be the subject of patent
rights. IEC shall not be helu responsible for identifying any or all such patent rights.

IEC 60068-3-4 has brer. prepared by IEC technical committee 104: Environmental conditions,
classification 224 methuds of test. It is an International Standard.

This seconu eaition cancels and replaces the first edition published in 2001. This edition
constitutes a technical revision.

This aditicn includes the following significant technical changes with respect to the previous
eation:

a)
b)
c)
d)

the requirements for distilled and deionized water have been revised;
recommendations for the cleaning procedure of test chambers have been included;
humidification systems (ultrasonic humidifiers and atomizers) have been added;
the description of water penetration mechanisms has been refined.
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The text of this International Standard is based on the following documents:

Draft Report on voting

104/985/FDIS 104/1001/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and develape! in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, aval'ab.»
at www.iec.ch/members_experts/refdocs. The main document types developed by I.C ure
described in greater detail at www.iec.ch/publications.

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

The committee has decided that the contents of this document will remaii. vichanged until the
stability date indicated on the IEC website under webstore.iec.chi in ti e data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
https://www.stdhive.com/standards/iec-60068-3-4-ed-20-b2023-pdf/

IEC 60068-3-4:2023 © IEC 2023 -5-

INTRODUCTION

Temperature and relative humidity (RH) of the air, in varying combinations, are climatic factors
which act upon a product during storage, transportation and operation.

Meteorological measurements made over many years have shown that a relative
humidity > 95 % combined with a temperature > 30 °C does not occur in free-air conditions over
long periods, except in regions with extreme climates. In dwelling rooms and workshops
temperatures of > 30 °C can occur but in most cases are combined with a lower relative humidity
than in the open air.

Special conditions exist in certain wet rooms, for example in the chemical industry, metalluryical
plants, mines, electroplating plants and laundries, where the temperature can reach ‘5 =
combined with a relative humidity up to saturation over long periods.

Certain equipment placed under particular conditions can be subjected to a relative .»umidity of
more than 95 % at higher temperatures. This can happen when the equipmnt is placed in
enclosures, such as vehicles, tents or aircraft cockpits, since this can resuliin iatense heating
through solar radiation while, because of inadequate ventilation, any humidit;: that can be
developed will be retained permanently within the interior.

In rooms having several heat sources, temperatures and relative huni' ity can vary in different
parts of the room.

To take these climatic factors over the lifetime of the preduct int» account, environmental testing
includes the practice of accelerated testing (see Clacse 7).

Atmospheric pollution can intensify the effects of a' 1am» climate on products. Attention is drawn
to this fact because of its general importance, altiiough pollutants are not contained in the
atmospheres used for damp heat testing. If the effects of pollutants, for example corrosion and
mould growth, are to be investigated, a cuitcble test from the IEC 60068-2 series should be
used.
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ENVIRONMENTAL TESTING -

Part 3-4: Supporting documentation and guidance — Damp heat tests

1 Scope

This part of IEC 60068 provides the necessary information and the basic principles of the effect
of humidity in the context of environmental testing to assist in preparing relevant specifica.'ons,
such as standards for components or equipment. Furthermore, information is proviced on
operating climatic test chambers.

The object of this document is to present supporting documentation and guidance for < range
of damp heat tests which, when specified by the relevant specification, can be <pplied to
demonstrate the performance of equipment for which damp heat testing is rejuired with the
main aim of achieving qualification. This information and basic principlesare i.> ended to help
selecting appropriate tests and test severities for specific products and, i1 so me cases, specific
types of application.

The object of damp heat tests is to determine the ability of prorlucts tu withstand the stresses
occurring in a high relative humidity environment, with or withc:it econdensation, and with special
regard to variations of electrical and mechanical characterictics. Damp heat tests can also be
utilized to check the resistance of a specimen to some forias ¢ corrosion attack.

2 Normative references

There are no normative references in this dccument.

3 Terms and definitions
For the purposes of this documei t, i>e following terms and definitions apply.

ISO and IEC maintain termiiiclogy databases for use in standardization at the following
addresses:

e |EC Electropedi=: aviilable at https://www.electropedia.org/
e |SO Online hrowsir.x platform: available at https://www.iso.org/obp

NOTE A more a. tailed explanation of some phenomena is available in A.2.1.

3.1

cendansation

nrecioitaun of water vapour on a surface when the surface temperature is lower than the dew
puint .amperature of the ambient air whereby water is transformed from vapour to the liquid
~taic of aggregation

3.2

adsorption

adherence of water vapour molecules to a surface when the surface temperature is higher than
the dew point temperature

3.3
absorption
accumulation of water molecules within a material
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