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Foreword 

The text of document 104/359/FDIS, future edition 3 of IEC 60068-2-47, prepared by IEC TC 104, 
Environmental conditions, classification and methods of test, was submitted to the IEC/CENELEC 
parallel vote and was approved by CENELEC as EN 60068-2-47 on 2005-05-01. 

This European Standard supersedes EN 60068-2-47:1999 + corrigendum June 2000. 

The major technical changes with regard to EN 60068-2-47:1999 are related to specific guidance on 
the testing of packaged products. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2006-02-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2008-05-01 

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 60068-2-47:2005 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 60068-2-6 NOTE Harmonized as EN 60068-2-6:1995 (not modified). 

 IEC 60068-2-7 NOTE Harmonized as EN 60068-2-7:1993 (not modified). 

 IEC 60068-2-21 NOTE Harmonized as EN 60068-2-21:1999 (not modified). 

 IEC 60068-2-27 NOTE Harmonized as EN 60068-2-27:1993 (not modified). 

 IEC 60068-2-29 NOTE Harmonized as EN 60068-2-29:1993 (not modified). 

 IEC 60068-2-31 NOTE Harmonized as EN 60068-2-31:1993 (not modified). 

 IEC 60068-2-32 NOTE Harmonized as EN 60068-2-32:1993 (not modified). 

 IEC 60068-2-57 NOTE Harmonized as EN 60068-2-57:2000 (not modified). 

 IEC 60068-2-59 NOTE Harmonized as EN 60068-2-59:1993 (not modified). 

 IEC 60068-2-64 NOTE Harmonized as EN 60068-2-64:1994 (not modified). 

 IEC 60068-2-65 NOTE Harmonized as EN 60068-2-65:1994 (not modified). 

 IEC 60068-2-75 NOTE Harmonized as EN 60068-2-75:1997 (not modified). 

 IEC 60068-2-81 NOTE Harmonized as EN 60068-2-81:2003 (not modified). 

__________ 
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Annex ZA  
(normative) 

 
Normative references to international publications  

with their corresponding European publications 

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. 

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

Publication Year Title EN/HD Year 

IEC 60068-1 1988 Environmental testing 
Part 1: General and guidance 
 

EN 60068-1 1) 1994 

IEC 60068-2-55 1987 Part 2: Tests - Test Ee and guidance: 
Bounce 
 

EN 60068-2-55 1993 

ISO 2041 1990 Vibration and shock - Vocabulary 
 

- - 

 

 

                                                      

1) EN 60068-1 includes corrigendum October 1988 + A1:1992 to IEC 60068-1. 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 60068-2-47:2005
https://standards.iteh.ai/catalog/standards/sist/af462460-d60d-446d-b55b-

24074121fbc1/sist-en-60068-2-47-2005



 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 60068-2-47:2005
https://standards.iteh.ai/catalog/standards/sist/af462460-d60d-446d-b55b-

24074121fbc1/sist-en-60068-2-47-2005



NORME
INTERNATIONALE

CEI
IEC

INTERNATIONAL
STANDARD

60068-2-47
Troisième édition

Third edition
2005-04

Essais d'environnement – 

Partie 2-47: 
Essais – 
Fixation de spécimens pour essais de vibrations, 
d'impacts et autres essais dynamiques 

Environmental testing – 

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

Pour prix, voir catalogue en vigueur 

For price, see current catalogue

© IEC 2005  Droits de reproduction réservés  ⎯  Copyright - all rights reserved

Aucune partie de cette publication ne peut être reproduite ni 
utilisée sous quelque forme que ce soit et par aucun procédé, 
électronique ou mécanique, y compris la photocopie et les 
microfilms, sans l'accord écrit de l'éditeur. 

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 
the publisher. 

International Electrotechnical Commission,  3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland

Telephone: +41 22 919 02 11 Telefax: +41 22 919 03 00 E-mail: inmail@iec.ch  Web: www.iec.ch 

CODE PRIX 

PRICE CODE VCommission Electrotechnique Internationale
International Electrotechnical Commission

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 60068-2-47:2005
https://standards.iteh.ai/catalog/standards/sist/af462460-d60d-446d-b55b-

24074121fbc1/sist-en-60068-2-47-2005



60068-2-47  IEC:2005 – 3 –  

CONTENTS

FOREWORD ........................................................................................................................5

INTRODUCTION ..................................................................................................................9

1 Scope ..........................................................................................................................11

2 Normative references ...................................................................................................11

3 Terms and definitions ...................................................................................................11

4 General ........................................................................................................................11

5 Mounting, where the specimen is a component .............................................................13

6 Mounting, where the specimen is equipment and other articles .....................................13

7 Mounting, where the specimen is a packaged product ...................................................15

7.1 Packaging available (see also Clause B.2)...........................................................15

7.2 Product normally packaged but packaging not available (see also Clause 
B.3) .....................................................................................................................17

8 Information to be given in the relevant specification ......................................................17

Annex A (informative)  General guidance ............................................................................29

Annex B (informative)  Guidance on packaged products ......................................................43

Annex C (informative)  Response of a single degree of freedom (SDOF) system  to a 
half-sine shock pulse ..........................................................................................................59

Bibliography .......................................................................................................................69

Figure 1 – Examples of obvious means of mounting components.........................................19

Figure 2 – Examples of mounting of components by the leads only......................................21

Figure 3 – Examples of mounting of components by the body only ......................................23

Figure 4 – Examples of mounting of components by the body and the leads ........................25

Figure 5 – Examples of mounting of electronic cabinets ......................................................27

Figure B.1 – Generalized transmissibility factors for packaging materials ............................51

Figure C.1 – Typical characteristics of half sine pulse .........................................................63

Figure C.2 – Typical single degree of freedom (SDOF) transmissibility characteristics .........63

Figure C.3 – Peak Acceleration Responses SRS.................................................................65

Figure C.4 – Relative Amplitude of Secondary Response Peaks ..........................................67

Figure C.5 – Notation of Response Characteristics .............................................................67

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 60068-2-47:2005
https://standards.iteh.ai/catalog/standards/sist/af462460-d60d-446d-b55b-

24074121fbc1/sist-en-60068-2-47-2005



60068-2-47  IEC:2005 – 5 –  

INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________

ENVIRONMENTAL TESTING – 

Part 2-47: Tests –  

Mounting of specimens for vibration,  

impact and similar dynamic tests 

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. 

International Standard IEC 60068-2-47 has been prepared by IEC technical committee 104: 
Environmental conditions, classification and methods of test. 

This third edition cancels and replaces the second edition, published in 1999, and constitutes a 
technical revision.  

The major technical changes with regard to the second edition are related to specific guidance 
on the testing of packaged products.  
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The text of this standard is based on the following documents: 

FDIS Report on voting 

104/359/FDIS 104/366/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. 

This standard forms Part 2-47 of IEC 60068 which consists of the following major parts, under 
the general title Environmental testing: 

Part 1: General and guidance 

Part 2: Tests 

Part 3: Supporting documentation and guidance 

Part 4: Information for specification writers 

Part 5: Guide to drafting of test methods 

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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INTRODUCTION 

This part of IEC 60068 defines the requirements and gives information regarding the mounting 
of components, equipment and other articles and packaged products, referred to as 
"specimens", when they are subjected to vibration, impact and similar dynamic tests. 

In all cases, component-type specimens are mounted as stated in the relevant specification. 
Where these details are not specified, a number of standardized methods of mounting are 
given in this standard. 

Equipment-type specimens should be mounted by their normal means of attachment unless 
otherwise stated in the relevant specification. 

An attempt is made, in the first instance, to categorize specimens into either component or 
equipment types and then to proceed to test accordingly. If this is not possible, for example for 
packaged items, this standard may still be relevant, but relates to the packaging and not to the 
contents. It should be noted that this standard does not apply to the testing of empty 
packaging. 

General guidance is provided in Annex A, as appropriate for both the specification writer and 
the test engineer. Specific guidance on the testing of packaged products is given in Annex B. 
Annex C provides guidance on the methodology for modifying a half sine pulse test, used as 
input to a packaged specimen, when the packaging is not available. 

In some instances, requirements and guidance on mounting are included, partly or wholly, in the 
individual standards of the IEC 60068 series, for example, Test Fh. Where such a standard is 
called up by the relevant specification, it will need to be studied as well as this standard. 
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ENVIRONMENTAL TESTING – 

Part 2-47: Tests –  

Mounting of specimens for vibration,  

impact and similar dynamic tests 

1 Scope 

This part of IEC 60068 provides methods for mounting products, whether packaged or 
unpackaged, as well as mounting requirements for equipment and other articles, for the series 
of dynamic tests in IEC 60068-2, that is impact (Test E), vibration (Test F) and acceleration, 
steady-state (Test G). When they are fastened to the test apparatus and subjected to these 
tests, whether packaged or unpackaged, they are referred to as specimens. 

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 60068-1:1988, Environmental testing – Part 1: General and guidance

IEC 60068-2-55:1987, Environmental testing – Part 2-55: Tests – Test Ee and guidance: 
Bounce 

ISO 2041:1990, Vibration and shock – Vocabulary

3 Terms and definitions 

For the purposes of this document, the terms and definitions used in ISO 2041 and 
IEC 60068-1 apply. 

3.1

package  
result of the packing operation, consisting of the packaging and its contents, for example, 
electronic devices prepared for transport 

3.2

packaging 
product made of any material of any nature to be used for the containment, protection, handling 
and delivery, for example, a corrugated fibreboard box 

4 General 

The relevant specification shall state whether the effect of gravitational force is important. If so, 
the specimen shall be mounted in such a way that the gravitational force acts in the same 
direction as it would in use. Where the effect of gravitational force is not important, the 
specimen may be mounted in any attitude. 
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If significant for the test results, the relevant specification shall also state 

a)  the temperature limits within which the specimen shall be tested, 

b) the maximum level of magnetic interference which may be imposed on the specimen and/or 
the orientation of the specimen in relation to the direction of the magnetic field (for 
example, near an electrodynamic vibration generator), 

c)  the relative humidity limits within which the specimen shall be tested. 

5 Mounting, where the specimen is a component 

The mounting method to be used shall be as stated in the relevant specification. 

Where the method of mounting is not specified but is obvious from the design, as in Figure 1, 
this method shall be used. Where it is not obvious, the mounting methods shall, whenever 
possible, be chosen in accordance with the principles shown in Figures 2, 3 or 4, bearing in 
mind whether the intention is to load dynamically the leads and/or the body or to determine the 
internal robustness. 

When the specimen is to be tested with additional leads attached, these shall be so arranged 
that they impose similar restraint and mass to those when the specimen is used in its normal 
manner. 

In all cases, components shall be fastened to a rigid test fixture or directly to the mounting 
surface of the test apparatus. The most common failure mode for electronic components as 
shown in Figures 1, 2 and 3 is not failure of the component itself but of the solder connection 
due to flexure of the printed circuit board. Testing of the complete printed circuit board is 
essential. 

NOTE A "rigid test fixture" is one where there are no resonances within the test range or where the requirements 
of the test tolerances can be met at all fixing points. 

6 Mounting, where the specimen is equipment and other articles 

The specimen shall be mechanically connected to the mounting surface of the test apparatus 
either directly or by means of a rigid test fixture (see note above), as shown in Figure 5, or as 
stated in the relevant specification.  

NOTE In the case of acoustically induced vibration, the mounting technique is quite different and reference should 
be made to IEC 60068-2-65.

In cases where the normal mounting structure for the equipment is available, the relevant 
specification shall state if it shall be used (see also Clause A.2). 

Any additional stays or straps shall be avoided. Any connections to the specimen such as 
cables, pipes, etc. shall be so arranged that they impose similar restraint and mass to those 
when the specimen is installed in its operational position. In order to achieve this, it may be 
necessary to fasten the cables, pipes, etc., to the fixture. 

The relevant specification shall specify the size, mounting torque and associated tolerance of 
the fixing bolts. 
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