IEC 60068-2-64:2008-04+AMD1:2019-10 CSV(en-fr)

IEC 60068-2-64

Edition 2.1 2019-10

CONSOLIDATED
VERSION

VERSION
CONSOLIDEE

colour
inside

Environmental testing -
Part 2-64: Tests — Test Fh: Vibration, broadband random and guidance

Essais d’environnement —
Partie 2-64: Essais — Essai Fh: Vibrations aiéatoires a large bande et guide




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2019 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédeé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-apres ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 16 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 000 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
16 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 entrées terminologiques électrotechniques, en anglais
et en frangais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'lEC.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary

IEC 60068-2-64

Edition 2.1 2019-10

CONSOLIDATED
VERSION

VERSION
CONSOLIDEE

colour
inside

Environmental testing —
Part 2-64: Tests — Test Fh: Vibration, broadband random and guidance

Essais d’environnement —
Partie 2-64: Essais — Essai Fh: Vibrations aléatoires a large bande et guide

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 19.040 ISBN 978-2-8322-7498-9

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale






IEC 60068-2-64:2008-04+AMD1:2019-10 CSV(en-fr)

IEC 60068-2-64

Edition 2.1 2019-10

REDLINE VERSION

VERSION REDLINE

colour
inside

Environmental testing -
Part 2-64: Tests — Test Fh: Vibration, broadband random and guidance

Essais d’environnement —
Partie 2-64: Essais — Essai Fh: Vibrations aiéatoires a large bande et guide




-2 - IEC 60068-2-64:2008+AMD1:2019 CSV

© IEC 2019

CONTENTS
O T L @ 1 S 4
LN I 0 2 1 L@ I 1 ] PN 6
LS e o Yo = Y PPN 7
2 NOIMALIVE FEFEIENCES ..ottt e e e e 7
3 Terms and definitions ... e 8
4 Requirements for test apparatus...... ..o 13
3t N €Y oY =Y 13
4.2 BaSiC MOTION oo e 14
4.3 CrosS-axiS MOTION .oouuiii e e e e 14
A4 MOUNEING co et e 14
4.5 MeEaSUING SY S OIMIS . ittt et aaas 14
4.6 VIDration tOlEranCeS .....cc.iiiii i 15
4.6.1 ASD and rim.s. ValUe ... 15
4.6.2  DistribULION ..o 15
4.6.3 StatistiCal @CCUIaCY .. ....iieiii i 16
4.6.4 Frequency resoOlUtION .o 17
A7 CONtrOl SratE Y et e 18
4.7.1  Single/multipoint CONtrol ... 18
4.7.2 Multireference CONrol...... oo 18
4.8 Vibration response investigation....... .o 18
LTS 1= Y=Y = PN 19
5.1 Test freqUENCY FANGE ...ounii ettt 19
5.2 RMS value of acceleration.........oooeiiiiie e 19
5.3 Shape of acceleration spectral density Curve ...........ccoiiiiiiiiii 20
5.4 Test dUIAtioN ... 20
B PreCONditiONIiNg ..o e 20
Initial measurements and functional performance test ..............cooiiiiiii i 20
I 4L P 20
g I 7= o 1Y = 20
8.2 Initial vibration response investigation ..., 21
8.3 Low-level excitation for equalization prior to testing.............cooii 22
8.4  RaANUOM 1ESTiNG cuiiit i s 22
841 GENETAl i e 22
8.4.2 Intermediate measurements and functional performance ........................... 23
8.5 Final vibration response investigation..............cooiiiii i, 23
1S B =T e 1Y =T PPN 24
10 Final measurements and functional performance..........ccccooiiiiiiiiiiii i 24
11 Information to be given in the relevant specification ..............cc.cooiiii 24
12 Information to be given in the test report ... ... 25
Annex A (informative) Standardized test spectra..........coooeiiiii i 26
Annex B (informative) GUIdANCE.........cuniiiii e 32
B.1  General infrodUCTION .. ..oouiii e 32
B.2 Requirements for teSting ......couiiiii 32

B.2.1 Single-point and multipoint control..............coooiiiiiiii 32



IEC 60068-2-64:2008+AMD1:2019 CSV -3-

© IEC 2019
B.2.2  DisStriDULION ..coeeeee e 33
B.2.3 Initial and final SIOPe.. ..o 34
B.3  TeStiNg PrOCEAUIES ... cui it 34
B.4 Equipment normally used with vibration isolators...............ccoiiiiiiiii 35
B.4.1 Transmissibility factors for isolators.............coooiiiii 35
B.4.2 Temperature effeCt .......cciiiiiii 35
B.5 TSt SEVEMIIES o 35
B.6 EQUIpPMENt PErfOrmManCe .....ovuiiii e 35
B.7 Initial and final measurements ..........oooooiiiiiiii 35
Annex C (informative) Guidance on non-Gaussian distribution/high kurtosis tests................ 36
C.1 Non-Gaussian random vibration ....... ... 36
C.2 Methods to generate non-Gaussian random vibration ..........ccc.ccooiiiiiinenn. 36
G2 GBIl ettt 36
C.2.2 Amplitude modulation technique ... 37
C.2.3 Phase madification teChnique ..o 37
C.2.4 Non-uniform phase technique ... 38
C.3  Additional @NalySis . ..ot 38
O = 1o U L=Y g o)V = o Ve = S 39
Bl O g AP Y e e 40

Figure 1 — Tolerance bands for acceleration spectral density; initial and final slope

(S BL2.3) it e 15
Figure 2 — Time history of stochastically excitation; probability density function with

Gaussian (normal) distribution (example with crest factor = 3, see also 3.14 and 4.6.2)........ 16
Figure 3 — Statistical accuracy of acceleration spectral density versus degrees of

freedom for different confidence levels (see als0 4.6.3) ......ocuiiiiiiiiiiiiiini e 17
Figure 4 — Examples of the beta distribution with different a and S values............................. 13
Figure 5 — Time history of non-Gaussian excitation — Probability density function

compared with Gaussian (normal) distribution......... ... 23
Figure A.1 — Frequency/amplitude break points — Transportation .................ocooiin. 26
Figure A.2 — Stationary installation spectrum — Frequency/amplitude break points................ 27
Figure A.3 — Equipment in wheeled vehicles — Frequency/amplitude break points................. 29
Figure A.4 — Equipment installed in airplanes and helicopters..........cccoiiiiiiiiiiiiiiii e, 30
Table A.1 — Categories for spectrum — Transportation ..., 26
Table A.2 — Break points for spectrum: transportation...............cccooiiiii 27
Table A.3 — Categories for spectrum: stationary installation...................coooiiiin . 28
Table A.4 — Break points for spectrum: stationary installation ........................ ... 28
Table A.5 — Categories for spectrum: equipment in wheeled vehicles ....................... 29
Table A.6 — Break points for spectrum: equipment in wheeled vehicles....................coooenni. 30
Table A.7 — Categories for spectrum: equipment in airplanes and helicopters....................... 31

Table A.8 — Break points for spectrum: equipment in airplanes and helicopters .................... 31




-4 - IEC 60068-2-64:2008+AMD1:2019 CSV
© IEC 2019

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-64: Tests — Test Fh: Vibration,
broadband random and guidance

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

DISCLAIMER

This Consolidated version is not an official IEC Standard and has been prepared for
user convenience. Only the current versions of the standard and its amendment(s)
are to be considered the official documents.

This Consolidated version of IEC 60068-2-64 bears the edition number 2.1. It consists of
the second edition (2008-04) [documents 104/456/FDIS and 104/459/RVD] and its
amendment 1 (2019-10) [documents 104/848/FDIS and 104/855/RVD]. The technical
content is identical to the base edition and its amendment.

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions are in green text, deletions are in strikethrough
red text. A separate Final version with all changes accepted is available in this
publication.
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International Standard IEC 60068-2-64 has been prepared by IEC technical committee 104:
Environmental conditions, classification and methods of test.

This second edition constitutes a technical revision.

The major changes with regard to the previous edition concern the removal of Method 1 and
Method 2, replaced by a single method, and replacement of Annex A with suggested test
spectra and removal of Annex C.

Also included in this revision is the testing of soft packed specimens.
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 the base publication and its amendment will
remain unchanged until the stability 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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.




-6 - IEC 60068-2-64:2008+AMD1:2019 CSV
© IEC 2019

INTRODUCTION

This part of IEC 60068 deals with broadband random vibration testing intended for general
application to components, equipment and other products, hereinafter referred to as
"specimens”, that may be subjected to vibrations of a stochastic nature. The methods and
techniques in this standard are based on digital control of random vibration. It permits the
introduction of variations to suit individual cases if these are prescribed by the relevant
specification.

Compared with most other tests, test Fh is not based on deterministic but on statistical
techniques. Broad-band random vibration testing is therefore described in terms of probability
and statistical averages.

It is emphasized that random testing always demands a certain degree of engineering
judgement, and both supplier and purchaser should be fully aware of this fact. The writer of
the relevant specification is expected to select the testing procedure and the values of
severity appropriate to the specimen and its use.

The test method is based primarily on the use of an electrodynamic or a servo-hydraulic
vibration generator with an associated computer based control system used as a vibration
testing system.

The traditional general purpose broad-band random vibration test utilizes waveforms with a
Gaussian distribution of amplitudes. However, when so specified, this test procedure can also
be utilized with random vibration tests with a non-Gaussian distribution of amplitudes. Such
tests are sometimes alternatively known as high kurtosis tests.

Annexes A and B are informative annexes giving examples of test spectra for different
environmental conditions, a list of details to be considered for inclusion in specifications and
guidance.

Annex C is an informative annex giving information on non-Gaussian distribution/high kurtosis
tests.
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ENVIRONMENTAL TESTING -
Part 2-64: Tests-Test Fh: Vibration,
broadband random and guidance
1 Scope

This part of IEC 60068 demonstrates the adequacy of specimens to resist dynamic loads
without unacceptabie degradation of its functional and/or structural integrity when subjected
to the specified random vibration test requirements.

Broadband random vibration may be used to identify accumulated stress effects and the
resulting mechanical weakness and degradation in the specified performance. This
information, in conjunction with the relevant specification, may be used to assess the
acceptability of specimens.

This standard is applicable to specimens which may be subjected to vibration of a stochastic
nature resulting from transportation or operational environments, for example in aircraft,
space vehicles and land vehicles. It is primarily intended for unpackaged specimens, and for
items in their transportation container when the latter may be considered as part of the
specimen itself. However, if the item is packaged, then the item itself is referred to as a
product and the item and its packaging together are referred to as a test specimen. This
standard may be used in conjunction with IEC 60068-2-47:2005, for testing packaged
products.

If the specimens are subjected to vibration of a combination of random and deterministic
nature resulting from transportation or real life environments, for example in aircraft, space
vehicles and for items in their transportation container, testing with pure random may not be
sufficient. See IEC 60068-3-8:2003 for estimating the dynamic vibration environment of the
specimen and based on that, selecting the appropriate test method.

Although primarily intended for electrotechnical specimens, this standard is not restricted to
them and may be used in other fields where desired (see Annex A).

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60050-300: International Electrotechnical Vocabulary — Electrical and electronic
measurements and measuring instruments — Part 311:. General terms relating to
measurements — Part 312: General terms relating to electrical measurements — Part 313:
Types of electrical measuring instruments — Part 314: Specific terms according to the type of
instrument

IEC 60068-1: Environmental testing — Part 1: General and guidance
IEC 60068-2-6: Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-47:2005, Environmental testing — Part 2-47: Tests — Mounting of specimens for
vibration, impact and similar dynamic tests
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IEC 60068-3-8:2003, Environmental testing — Part 3-8: Supporting documentation and
guidance — Selecting amongst vibration tests

IEC 60068-5-2: Environmental testing — Part 5-2: Guide to drafting of test methods — Terms
and definitions

IEC 60721-3 (all parts), Classification of environmental conditions — Part 3: Classification of
groups of environmental parameters and their severities

IEC Guide 104, The preparation of safety publications and the use of basic safety publications
and group safety publications

ISO 2041: Vibration and shock — Vocabulary

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

NOTE The terms used are generally defined in IEC 60050-300, IEC 60068-1, IEC 60068-2-6, and IEC 60068-5-2
and ISO 2041. If a definition from one of those sources is included here, the derivation is indicated and departures
from the definitions in those sources are also indicated.

3.1

cross-axis motion

motion not in the direction of the stimulus; generally specified in the two axes orthogonal to
the direction of the stimulus

NOTE The cross-axis motion should be measured close to the fixing points.

3.2
actual motion
motion represented by the wideband signal returned from the reference point transducer

3.3

fixing point

part of the specimen in contact with the fixture or vibration table at a point where the
specimen is normally fastened in service

NOTE |If a part of the real mounting structure is used as the fixture, the fixing points are taken as those of the
mounting structure and not of the specimen.

3.4
control methods

3.4.1

single point control

control method using the signal from the transducer at the reference point in order to maintain
this point at the specified vibration level

3.4.2
multipoint control
control method using the signals from each of the transducers at the checkpoints

NOTE The signals are either continuously averaged arithmetically or processed by using comparison techniques,
depending upon the relevant specification. See also 3.13.

3.5

In

standard acceleration due to the earth's gravity, which itself varies with altitude and
geographical latitude
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