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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
___________ 

 
ENVIRONMENTAL TESTING –  

 
Part 2-57: Tests – Test Ff: Vibration –  

Time-history and sine-beat method 
 

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

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 60068-2-57 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. It also replaces 
IEC 60068-2-59:1990, which will be withdrawn.  

This edition includes only minor technical changes with respect to the previous edition: 

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

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

FDIS Report on voting 

104/595/FDIS 104/612/RVD 
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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. 

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

This standard is to be used in conjunction with IEC 60068-1. 

The committee has decided that the contents of this publication 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 

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
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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 

– a natural event (natural time history), 
– a random sample 
– a synthesized 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. 

 

 
 
 

This docum
ent is a preview

 generated by EVS



 

60068-2-57 © IEC:2013                         – 7 – 

 

1st
 s

in
e 

be
at

 
2nd

 s
in

e 
be

at
 

P
au

se
 

3rd
 s

in
e 

be
at

 
P

au
se

 
P

au
se

 
5th

 s
in

e 
be

at
 

P
au

se
 

4th
 s

in
e 

be
at

 

Ti
m

e 

Fi
ve

 c
yc

le
s 

f 

Te
st

 fr
eq

ue
nc

y 
1 f 

M
od

ul
at

in
g 

 fr
eq

ue
nc

y 

Vibration amplitude 

IE
C

   
90

7/
13

 
 

Fi
gu

re
 1

 –
 S

eq
ue

nc
e 

of
 f

iv
e 

si
ne

 b
ea

ts
 w

ith
 f

iv
e 

cy
cl

es
 

  

This docum
ent is a preview

 generated by EVS



 – 8 – 60068-2-57 © IEC:2013 

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 latest 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] 
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