bsi
Slo ..making excellence a habit”

Please be aware that this PDF has been
created from the original hardcopy
document, which might not be in good
condition and so the PDF might reflect
this.

BSI Group T: +44 20 845 086 9001 British Standards Limited
389 Chiswick High Road F: +44 20 8996 7400 Registered in England no: 07864997 o \A‘plﬂe&%spts
London, W4 4AL cservices@bsigroup.com Registered address: 389 Chiswick High Road v

o . o LN ?N"PE‘(BP’]‘EE'”Q Hub
United Kingdom bsigroup.com London, W4 4AL, United Kingdom

Full document details: BS 2011-2.1Fc:1977


mailto:cservices@bsigroup.com
http://www.avadocuments.com/doc/bs-2011-2-1fc-1977
http://www.avadocuments.com/doc/bs-2011-2-1fc-1977

lincluding Amendment No.t : 1972}
UDC([621.37/.39,001.4 :620.189.1: 620.178.63:530.433

0 BS 2011 : Part 2.1Fc : 1977
0 IEC 68-2-6:1970 |

[
5

British Standard. ) ,
Basic environmental testing procedures

Part 2.1 Tests
Test Fe. Vibration {sinusoidal)

Essais fondamentaux climatiques et de robustesse mécanique
Partie 2,1 Essais. Essai Fc. Vibrations (sinusoidales)

Grundsdtzliche Umweltpriifverfahren _
Teil 2.1 Priifungen. Priifung Fc. Schwingungen (sinusformig)

{This Part should be read in conjunction with Part 1.1 General)

Foreword

This British Standard has been prepared under the direction of the General Electrotechnical Engineering Standards
Cormmittee, It is identical with IEC Publication 68-2-6: 1970 'Basic environmental testing procedures. Part 2 : Tests-
Test Fc : Vibration {Sinusoidal)’ {including Amendment No. 1:1972),

This British Standard supersedes BS 2011 : Part 2Fc : 1966 'Methods for the environmenta! testing of electronic
components and electronic equipment” Part 2Fc ‘Vibration {sinusoidal)® which is therefore withdrawn,

Conventions. The text of the |EC Publication has been accepted as suitable for publication, without deviation, as a
British Standard. Certain conventions are used, however, that are not identical with those used in British Standards.
Attention is therefore drawn to the following.

Wherever acceleration values are quoted as multiples of the standard acceleration due to gravity, the preferred symbol
is ‘g,’ rather than ‘g’.

For the purposes of this Part of this British Standard, note 2 of appendix C is not applicable.

Where the page number is quoted in connection with reference to figure 1 in this publication, it is the |EC page number.
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Object

To determinc the ability of components and equipment to wuhstand spcclﬁed severities of
vibration.

General description

General

This test is applicable to equipment and components which may, in service, be subjected to
conditions involving vibration. Whether an equipment or a component tested separately, herein-
after referred to as a specimen, has to function during vibration or merely to survive conditions
of vibration should be clearly stated in the relevant equipment or component specification. In
either case, the rclevant specification should always prescribe the acceptable tolerance in

performance.

The purpose of this test is to determine mechanical weakness and/or degradation in specified
performance, and to use this information in conjuction with the relevant specification to decide
whether a specimen is acceptable or not. It is emphasized that vibration testing always demands
a certain degree of engineering judgement and both the supplier and purchaser should be fully
aware of this fact. '

Definitions

Certain terms have been defined to facilitate a proper understanding of the text. These defini-
tions are given in Appendix A.

The vibration amplitudes are specified in terms of constant displacement or constant accelera-
tion.

The term amplitude is used in the wider sense of peak value of an oscillating quantity.

Description of test stages

Generally there are three distinct stages in the test:

Initial resonance search

The specimen is vibrated over the whole specified range of frequencies up to the specified
amplitude, It is checked functionally and examined for any frequency depend=- effects, such as
mechanical resonances and malfunctioning. These vibration charactenstlcs r.s well as the fre-
quencies and amplitudes at which they occur, are noted. -
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2.3.2

2.3.2.1

2,322

2323

24.2.1

Endurance conditioning .
There are several methods and the relevant specification will prescribe which of these endurance
conditioning procedures should be cmployed. '

Endurance conditioning by Sweeping _
A sweep endurance conditioning of prescribed amplitude, frequency range and duration,

Endurance conditioning at resonance Jrequencies
A conditioning at selected resonance frequencies of prescribed amplitude and duration.

Endurance conditioning at pre-determined Jrequencies .

A conditioning at one or more specified frequencies (or narrow bands of frequency) of prescribed
amplitude and duration.

Endurance conditioning by random vibration
Under consideration.

Final resonance search

After the endurance stage, the specimen is re-tested f unctionally and re-examined for vibration
characteristics as in the initial resonance search. The frequency for each effect, determined in the
initial and later in the final resonance search, is compared. The relevant specification may state
what action should be taken if any change of frequency occurs.

Test procedures

In order to achieve a measure of standardization and to allow comparison of products by
different manufacturers, a number of separate procedures have been formulated. The relevant
specification shall prescribe the procedure(s) to be used.

Although the procedure below should cover the majority of the vibration tesis, -the relevant
specification may allow or require certain modifications in specific cases. For example, when testing
large numbers of similar components simultaneously, the procedure of Sub-clause 2.4.2.4 may be
used. Where the prescribed endurance may be equivalent to the life of the specimen, satisfactory
survival of the endurance conditioning may be sufficient grounds for acceptance and the final
resonance search may not be needed,

Procedure A
The preferred test procedure is as follows:
Initial resonance search (Sub-clause 5.2.1).
Endurance conditioning by sweeping (Sub-clause 5.2.2.1).
inai resonance search (Sub-clause 5.2.3).

When procedure A is not applicable, other test procedures which may be specified are given below,

In these procedures the duration of endurance at pre-determined or resonance frequencies shall
take into account the total time the specimen is expected to be subjected to such vibration during
service.

Procedure B 1
Initial resonance search (Sub-clause 5.2.1).
Endurance conditioning at resonance frequencies (Sub-clause 5.2.2.2).
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Final resonance search (Sub-clause 5.2.3),

This procedure is suitable for specimens with only a very few clearly evident resonance fre-
quencies, The existence of these resonance frequencies will be found during the initial resonance

search.

Procedure B 2

Initial resonance scarch (Sub-clause 5.2.1). .
Endurance conditioning at pre-determined requencies (Sub-clause 5.2.2.3),
Final resonance search (Sub-ciause 5.2.3).

Endurance conditioning of this type is needed for equipment or components when the vibration
environment encountered in service is known to impose significant stresses at certain dominant

frequencics only.

Procedure B 3

[nitial resonance search (Sub-clause 5.2.1).

Endurance conditioning by sweeping (Sub-clause 5.2.2.1),
Endurance conditioning at resonance frequencies {Sub-clause 5.2.2.2).
Final resonance search (Sub-clause 3.2.3),

This procedure is applicable when a specimen has a few very obvious resonances, in addition
to. many less obvious ones. In such circumstances, there may be a need for the endurance condi-
tioning by sweeping to be supplemented by endurance conditioning at the dominant resonances.

Procedire B 4

Endurance conditioning by sweeping (Sub-clause 5.2.2. D.
This procedure is specifically applicable to very small specimens where it is known that there
are no resonances within the specified frequency range. ‘

Electrical and mechanical Sunctioning of specimens

As a rule, equipments should be functioning during the initial resonance and final resonance
scarches. during sweep conditioning and fixed (resonance or pre-determined) frequency condi-
tioning in order to determine functional as well as mechanical effects (Sub-clause 5.2.1).

For components, the relevant specification shall state whether or not electrical checks are
required during conditioning and at what stage in the endurance conditioning they are required.

Considerations on which the endurance test is based

Supplementary information on the basis of this test is given in Appendix B..

Conditions for testing

Mounting

The specimen shall be mechanically connected to the vibration generator either directly or by
means of a fixture as specified below.

Mounting fixtures shall be such as to enable the specimen to be vibrated along the various axes
specified for conditioning (Sub-clause 5.2). The relevant specification should state, if significant,
the maximum level of magnetic interference to which the specimen under test may be subjected.
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