EESTI STANDARD __ EVS-EN 60068-2-57:2013

Envionmental testing - Part 2-57: Tests - Test Ff:
Vibration - Time-history and sinebeat method (IEC
60068-2-57:2013)

EESTI STANDARDIKESKUS EY/§

ESTONIAN CENTRE FOR STANDARDISATION




EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN 60068-2-57:2013 | This Estonian standard EVS-EN 60068-2-57:2013
sisaldab Euroopa standardi EN 60068-2-57:2013 | consists of the English text of the European standard
ingliskeelset teksti. EN 60068-2-57:2013.

Standard on jOustunud sellekohase teate | This standard has been endorsed with a notification
avaldamisega EVS Teatajas. published in the official bulletin of the Estonian Centre
for Standardisation.

Euroopa standardimisorganisatsioonid on teinud | Date of Availability of the European standard is
Euroopa standardi rahvuslikele likmetele | 02.08.2013.
kattesaadavaks 02.08.2013.

Standard on kattesaadav Eesti Standardikeskusest. | The standard is available from the Estonian Centre for
Standardisation.

Tagasisidet standardi sisu kohta on vBimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi vdi
saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 19.040

Standardite reprodutseerimise ja levitamise digus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi voi edastamine tikskdik millises vormis voi
millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kusimusi standardite autorikaitse kohta, vitke palun thendust Eesti Standardikeskusega:
Aru 10, 10317 Tallinn, Eesti; www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying,
without a written permission from the Estonian Centre for Standardisation.

If you have any gquestions about copyright, please contact Estonian Centre for Standardisation:
Aru 10, 10317 Tallinn, Estonia; www.evs.ee; phone 605 5050; e-mail info@evs.ee




EUROPEAN STANDARD EN 60068-2-57

NORME EUROPEENNE
EUROPAISCHE NORM August 2013

ICS 19.040 Supersedes EN 60068-2-57:2000, EN 60068-2-59:1993

English version

Environmental testing -
Part 2-57: Tests -
Test Ff: Vibration -
Time-history and sine-beat method
(IEC 60068-2-57:2013)

Essais d'environnement - Umgebungseinflisse -

Partie 2-57: Essais - Teil 2-57: Prufungen -

Essai Ff: Vibrations - Prufung Ff: Schwingen -

Méthode par accélérogrammes et Zeitlaufverfahren und Sinusimpulse
sinusoides modulées (IEC 60068-2-57:2013)

(CEI 60068-2-57:2013)

This European Standard was approved by CENELEC on 2013-05-30. CENELEC members are bound to comply
with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European Standard
the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the CEN-CENELEC Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CENELEC member into its own language and notified
to the CEN-CENELEC Management Centre has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus,
the Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany,
Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fiir Elektrotechnische Normung

Management Centre: Avenue Marnix 17, B - 1000 Brussels

© 2013 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

Ref. No. EN 60068-2-57:2013 E



EVS-EN 60068-2-57:2013 -2-

Foreword

The text of document 104/595/FDIS, future edition 3 of IEC 60068-2-57, prepared by IEC TC 104
"Environmental conditions, classification and methods of test" was submitted to the IEC-CENELEC
parallel vote and approved by CENELEC as EN 60068-2-57:2013.

The following dates are fixed:

¢ latest date by which the document has (dop) 2014-02-28
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2016-05-30
standards conflicting with the
document have to be withdrawn

This document supersedes EN 60068-2-57:2000 and EN 60068-2-59:1993.

EN 60068-2-57:2013 includes the following significant technical changes with respect to
EN 60068-2-57:2000 and EN 60068-2-59:1993:

— editorially combines EN 60068-2-57 and EN 60068-2-59;
— the title has been modified to include a sine beat method.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.

Endorsement notice

The text of the International Standard IEC 60068-2-57:2013 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:
IEC 60068-2-59:1990 NOTE Harmonised as EN 60068-2-59:1993 (not modified).
IEC 60068-2-81 NOTE Harmonised as EN 60068-2-81.
ISO/IEC 17025 NOTE Harmonised as EN ISO/IEC 17025.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
IEC 60068 Series Environmental testing EN 60068 Series
IEC 60068-1 - Environmental testing - EN 60068-1 -
Part 1: General and guidance
IEC 60068-2-6 2007  Environmental testing - EN 60068-2-6 2008
Part 2-6: Tests - Test Fc: Vibration
(sinusoidal)
IEC 60068-2-47 2005 Environmental testing - EN 60068-2-47 2005

Part 2-47: Tests - Mounting of specimens for
vibration, impact and similar dynamic tests

IEC 60068-2-64 2008 Environmental testing - EN 60068-2-64 2008
Part 2-64: Tests - Test Fh: Vibration,
broadband random and guidance

IEC 60068-3-3 1991  Environmental testing - EN 60068-3-3 1993
Part 3: Guidance - Seismic test methods for
equipments

IEC 60068-3-8 - Environmental testing - EN 60068-3-8 -

Part 3-8: Supporting documentation and
guidance - Selecting amongst vibration tests
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INTRODUCTION

This part of IEC 60068 details methods for testing components, equipment and other
electrotechnical products (hereinafter referred to as “specimens”) which in service can be
subjected to random or oscillating type dynamic forces of short duration, typical examples of
which are the stresses induced in equipment as a result of earthquakes, explosions and
certain phases of transportation, or by transient, short time vibration in machinery.

The characteristics of these forces and the damping of the specimen may be such that the
vibration response of the specimen will not reach a steady-state condition.

The time-history test consists, after any preliminary vibration response investigation with
sinusoidal or random vibration, in subjecting the specimen to a vibration (acceleration,
velocity or displacement) the time history being specified by a response spectrum with
characteristics simulating the effects of the dynamic forces.

A time history may be developed or obtained from

— anatural event (natural time history),

— arandom sample

_  asynthesized signal } artificial time history.

In general, to adapt to the required testing severity, some modification is necessary.

The use of a time history allows a single test wave to envelop a broadband response
spectrum.

It is possible for all the modes of the structure in the excitation axis (or axes) to be excited at
the same time and consequently the stresses derived from the combined effects of the
coupled modes are generally taken into account.

In the sine beat test, the specimen is excited at fixed frequencies with a preset number of sine
beats (see Figure 1). These fixed test frequencies are predetermined test frequencies, or
critical frequencies identified by means of a sinusoidal vibration test (IEC 60068-2-6), or both.
Pauses are provided between the individual sine beats in order to allow decay of the free
response of the specimen.

In Clause 12 specification writers will find a list of details to be considered for inclusion in
specifications and, in Annex A, guidance giving necessary extra information.
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ENVIRONMENTAL TESTING -

Part 2-57: Tests — Test Ff: Vibration —
Time-history and sine-beat method

1 Scope

This part of IEC 60068 provides a standard procedure for determining, by the time-history and
sine-beat methods, the ability of a specimen to withstand specified severities of transient
vibration.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60068 (all parts), Environmental testing
IEC 60068-1, Environmental testing — Part 1: General and guidance
IEC 60068-2-6:2007, 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

IEC 60068-2-64:2008, Environmental testing — Part 2-64: Tests —Vibration, broadband random
and guidance

IEC 60068-3-3:1991, Environmental testing — Part 3: Guidance — Seismic test methods for
equipments

IEC 60068-3-8, Environmental testing — Part 3-8: Supporting documentation and guidance —
Selecting amongst vibration tests

3 Terms and definitions

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

NOTE Some of the following terms can be found in ISO 2041, IEC 60068-1 or in IEC 60068-2-6. Where, for the
convenience of the reader, a definition from one of those sources is included here, it is indicated.

3.1
critical frequency
frequency at which

— malfunctioning and/or deterioration of performance of the specimen which are dependent
on vibration are exhibited, and/or

— mechanical resonances and/or other response effects occur, for example chatter

[SOURCE: IEC 60068-2-6:2007, definition 3.9]





