IEC

IEC 60068-2-64

Edition 2.0 2008-04

INTERNATIONAL
STANDARD

NORME
NTERNATIONALE >

g)v
Vv
RO)
Q@
Q)Q
,O
\Z
Bnvironmental testing — os\
Rart 2-64: Tests — Test Fh: Vibration, broa@%nd random and guidance

<

Bssais d’environnement — \§\
artie 2-64: Essais — Essai Fh: Vib\@ions aléatoires a large bande et guide
b\

v}

INTE ONAL
= OTECHNICAL
Cf\h lllllllll

TIVITVITOOTOTY

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE W
CODE PRIX

ICS 19.040

ISBN 2-8318-9745-9


https://iecnorm.com/api/?name=1fb6b07727875b1bd19c72d5b695cc6b

-2- 60068-2-64 © IEC:2008

CONTENTS
FOREWORD ...ccuiii ittt ettt et e e et e e e e e et et e e e e e e e e e e e e e e e e e et eerenns 4
INTRODUGCTION ... e ettt e e e e et e e e e e e e et e et e et e eaaeennes 6
S o7 0 o 1= U 7
2 NOIMaAtiVe FEfErENCES . o e 7
3 _ Terms and definitions 8
4| Requirements for test apparatus..........coooviiiiiiiii e OV 12
A1 GeNEIAl e e T 12
4.2 BasiC MOtION oo e S 12
4.3 Cross-axiS MOLION ... e e 13
N Y/ o 10 o {1 o Vo PP, & P 13
4.5 Measuring SYSteMS. ..o S 13
4.6 Vibration tolerances ... 14
4.7  Control strategy.....cccovuiiiiii e 7
4.8 Vibration response investigation ..o m A 17
B S OVEIIIES it e 18
5.1 Testfrequency range .......coooviiiiiiiiiiii NS 18
5.2 RMS value of acceleration .........c.cooeiieiie 18
5.3 Shape of acceleration spectral density CUPVE ...........coiiiiiiiiiii 18
5.4  Test duration......cooooiiiiiiii i S 19
6| Preconditioning ... G e 19
Initial measurements and functional pefformance test ...........cocooiiii 19
I 41 T e S 19
8.1 GeNEral .o e 19
8.2 Initial vibration response investigation ..o, PO
8.3 Low-level excitationffor equalization prior to testing.............oooiii 4]
8.4  RaANAOM 1S NG i 1
8.5 Final vibration résponse investigation..............c.coiii i P 1
1S I Yoo 1 =T e PP 1
10 Final measurfements and functional performance ... D 1
11 Informationito be given in the relevant specification ..................ocoo p2
12 Informiation to be given in the test report ..., p2
Annex’A (informative) Standardized test spectra............cccoociiiiiiiiiiii P4
Annex B (informative) GUIdANCE. ..ot 30
Bl OG AP Y e 34

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

(S BL2.3) ittt 14
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) ....... 15

Figure 3 — Statistical accuracy of acceleration spectral density versus degrees of
freedom for different confidence levels (see also 4.6.3) ..., 16


https://iecnorm.com/api/?name=1fb6b07727875b1bd19c72d5b695cc6b

60068-2-64 © IEC:2008 -3 -

Table A.1 — Categories for spectrum: transportation ..............cccoeiiiiiiiii e, 24
Table A.2 — Break points for spectrum: transportation...............ccoooiiiiiiiii i, 25
Table A.3 — Categories for spectrum: stationary installation.................cooo . 25
Table A.4 — Break points for spectrum: stationary installation ... 26
Table A.5 — Categories for spectrum: equipment in wheeled vehicles ...............ccocoeeiiiinn. 27
Table A.6 — Break points for spectrum: equipment in wheeled vehicles....................oooeieni. 28
Table A . JOT rSpectrum: equipment i airprar pters ... ... P9



https://iecnorm.com/api/?name=1fb6b07727875b1bd19c72d5b695cc6b

E

This'sécond edition cancels and replaces the first edition, published in 1993, and constitut

In’t

—4 - 60068-2-64 © IEC:2008

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

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

FOREWORD

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 promgte
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, Technigal "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 NationahCommittee interestled
in the subject dealt with may participate in this preparatory work. International,\@overnmental and ngn-
governmental organizations liaising with the IEC also participate in this preparation.”IEC collaborates closg¢ly
with the International Organization for Standardization (ISO) in accordance with “conditions determined |by
agreement between the two organizations.

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

IEC Publications have the form of recommendations for international’use and are accepted by IEC Nationpal
Committees in that sense. While all reasonable efforts are madé, 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 agnhy
misinterpretation by any end user.

In order to promote international uniformity, IEC Natignal¥ Committees undertake to apply IEC Publicatigns
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.

IEC provides no marking procedure to indigate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with_an TEC Publication.

All users should ensure that they have thelatest edition of this publication.

No liability shall attach to IEC or its-directors, employees, servants or agents including individual experts and
members of its technical committe€s:-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) ajnd
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications|is
indispensable for the.€orrect application of this publication.

Attention is drawn {o”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.

B

ernatiopal Standard IEC 60068-2-64 has been prepared by IEC technical committee 10
vironmental conditions, classification and methods of test.

11
(/2]

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

FDIS Report on voting
104/456/FDIS 104/459/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

—

has the status of a basic safety publication in accordance with IEC Guide 104.

Allist of all the parts in the IEC 60068 series, under the general title Environmental testing,
cqdn 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 publicatian,will be

* | reconfirmed,

* | withdrawn,

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

sarad th acot ~tbh o oot toct Eh o ~ot boood n-daotaroainictia bt n—atotictl I
t—oasSet—of—aetermtStHe—oOut—o—StattStiga

C Py AL < PN
priTparcU—witT oSt OtTeT (CS1S, (TSt i 1S5 11U

techniques. Broad-band random vibration testing is therefore described in terms of probabil|ty
and statistical averages.

It|is emphasized that random testing always demands a certain degree ofyengineering
jupgement, 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
sgverity appropriate to the specimen and its use.

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

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



https://iecnorm.com/api/?name=1fb6b07727875b1bd19c72d5b695cc6b

60068-2-64 © IEC:2008 -7 -

ENVIRONMENTAL TESTING -

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

1 Scope

TTis part of IEC 60068 demonstrates the adequacy of specimens to resist dynamic-loagds
without unacceptable degradation of its functional and/or structural integrity when subjectéd
to|the specified random vibration test requirements.

Bfoadband 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
agceptability of specimens.

This standard is applicable to specimens which may be subjected to vibration of a stochastic
ndture resulting from transportation or operational environments, for example in aircrafft,
space vehicles and land vehicles. It is primarily intended for-dnpackaged specimens, and for
itgms in their transportation container when the latter may be considered as part of the
sgecimen 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 |EE60068-2-47:2005, for testing packaged
prioducts.

If [the specimens are subjected to vibratioh of a combination of random and deterministic
ngdture resulting from transportation or real life environments, for example in aircraft, spage
vghicles and for items in their transpektation container, testing with pure random may not be
syfficient. 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(réferences, only the edition cited applies. For undated references, the latest editipn
oflthe referenced document (including any amendments) applies.

|[EIC60050-300: _International FElectrotechnical Vm‘nhulnry — Flectrical 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

IS0 2041: Vibration and shock — Vocabulary
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ESSAIS D’ENVIRONNEMENT -

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

AVANT-PROPOS

composée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl). La CE
pour objet de favoriser la coopération internationale pour toutes les questions de normalisation dans

internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles

également aux travaux. La CEI collabore étroitement avec I'Organisation Internationale de Normalisation (IS
selon des conditions fixées par accord entre les deux organisations.

intéressés sont représentés dans chaque comité d’études.

s'assure de I'exactitude du contenu technique de ses publications; la CEl ne peut pas étre tenue responsa
de I'éventuelle mauvaise utilisation ou interprétation qui€n €st faite par un quelconque utilisateur final.

nationales ou régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

La CEl n'a prévu aucune procédure de‘'marquage valant indication d’approbation et n'engage pas
responsabilité pour les équipements déclarés conformes a une de ses Publications.

Tous les utilisateurs doivent s'assurer, qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit @étre imputée a la CEl, a ses administrateurs, employés, auxiliaires

mandataires, y compris ses.eXperts particuliers et les membres de ses comités d'études et des Comi
nationaux de la CEI, pour tout*préjudice causé en cas de dommages corporels et matériels, ou de tout au
dommage de quelque nature/que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les fr
de justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de la CEI ou
toute autre Publication:de la CEl, ou au crédit qui lui est accordé.

référencées est obligatoire pour une application correcte de la présente publication.

responsable de ne pas avoir identifié de tels droits de propriété et de ne pas avoir signalé leur existence.

Norme internationale CEl 60068-2-64 a été établie par le comité d’études 104 de la CEl:

La Commission Electrotechnique Internationale (CEI) est une organisation mondiale de, hermalisation

domaines de I'électricité et de I'électronique. A cet effet, la CEIl — entre autres activités —<publie des Normes

au

public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de la CEI"). Leur élaboration est confiée a des
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer. Ues
organisations internationales, gouvernementales et non gouvernementales, en-ligison avec la CEl, participgnt

D),

Les décisions ou accords officiels de la CEl concernant les questions techniques représentent, dans la mesyre
du possible, un accord international sur les sujets étudiés, étant donné’ que les Comités nationaux de la JEI

Les Publications de la CEIl se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de la CEI. Tous les{efforts raisonnables sont entrepris afin que la EI

le

Dans le but d'encourager I'uniformité internationale, les~»Comités nationaux de la CEI s'engagent, dans toute|la
mesure possible, a appliquer de fagon transparente les Publications de la CEl dans leurs publicatigns
nationales et régionales. Toutes divergences @ntre toutes Publications de la CEIl et toutes publicatigns

Sa

ou
és
re
his
de

L'attention est aftirée” sur les références normatives citées dans cette publication. L'utilisation de publicatigns

L’attentions/est attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuvent fajre
I'objet de™droits de propriété intellectuelle ou de droits analogues. La CEIl ne saurait étre tenue pqur

Cette deuxieme édition annule et remplace la premiére édition, publiée en 1993, et constitue
une révision technique.

Les modifications principales par rapport a I’édition précédente concernent le retrait de la
Méthode 1 et de la Méthode 2, remplacées par une méthode unique, et remplacement de
I’Annexe A par des spectres d’essais préconisés et le retrait de ’Annexe C.

Aussi inclus dans cette révision, 'essai des spécimens avec emballages mous.
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Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
104/456/FDIS 104/459/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Elle a le statut de publication fondamentale de sécurité, conformément au Guide CEI 104.

Une liste de toutes les parties de la série CEl 60068, présentées sous le titre général Essgis
d’environnement, peut étre consultée sur le site web de la CEI.

Lg comité a décidé que le contenu de cette publication ne sera pas modifié¢' avant la date de
mpintenance indiquée sur le site web de la CEl sous "http://webstore.iec.ch” dans les
dgnnées relatives a la publication recherchée. A cette date, la publication sera

* | reconduite,

* | supprimée,

* | remplacée par une édition révisée, ou
* | amendée.
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