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National foreword

This British Standard has been prepared by Technical Subcommittee GEL/50/1
and is the English language version of EN 60068-2-6:1995 Environmental
testing, — Part 2: Tests — Test Fc: Vibration (sinusoidal), published by the
European Committee for Electrotechnical Standardization (CENELEC). It is
identical with IEC 68-2-6:1995 together with its Corrigendum: 1995, published by
the International Electrotechnical Commission (IEC).

This British Standard supersedes BS 2011-2.1 Fc: 1983 which is withdrawn.
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(IEC 68-1:1988 + 1 1992,

including
corrigendum 1988)
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BS EN 60068-2-47:1993 Environmental testing. Tests.

(IEC 68-2-47:1982)

Mounting of components, equipment and other articles
for dynamic tests including shock (Ea), bump (Eb),
vibration (Fc and Fd) and steady-state acceleration
(Ga) and guidance

[EN 60068-2-64:1994

BS EN 60068-2-64:1995 Environmental testing. Test

(IEC 68-2-64:1993 +
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[EN 60721-1:1999
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Al 1982)

HD 323.2.34 S1:1988
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HD 323.2.36 S1:1988
(IEC 68-2-36:1973 +
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and guidance
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Part 2.1Fd: 1973 Test Fd. Random vibration — wide
band, general requirements

Part 2.1Fda: 1973 Test Fda. Random vibration — wide
band reproducibility high

Part 2.1Fdb: 1973 Test F'db. Random vibration — wide
band reproducibility medium

Part 2.1Fdc: 1973 Test Fdc. Random vibration — wide
band reproducibility low

BS 47271 Glossary of electrotechnical, power,
telecommunication, electronics, lighting and colour
terms

Part 3 Terms particular to telecommunications and
electronics

Group 03:1992 Telegraphy, facsimile and data
communication
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[SO 2041:1990 BS 3015:1991| Glossary of terms relating to mechanical
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A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.
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This document comprises a front cover, an inside front cover, pages 1 to 1v,

the EN title page, pages 2 to 26, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
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EUROPEAN STANDARD EN 60068-2-6
NORME EUROPEENNE
EUROPAISCHE NORM

April 1995

ICS 19.040 Supersedes HD 323.2.6 S2:1988
Descriptors: Electrical engineering, sinusoidal vibration tests, measurement, requirements, definitions

English version

Environmental testing
Part 2: Tests
Test Fc: Vibration (sinusoidal)

(IEC 68-2-6:1995 + corrigendum 1995)

Essais d’environnement Umweltprifungen

Partie 2: Essais Teil 2: Prifungen

Essais Fc: Vibrations (sinusoidales) Prifung Fe:Schwingen, sinusféormig
(CEI 68-2-6:1995 + corrigendum 1995) (IEC 68-2-6:1995 + Corrigendum 1995)

This European Standard was approved by CENELEC on 1995-03-06.
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 Central Secretariat 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
Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria,
Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and
United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européaisches Komitee fir Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B-1050 Brussels

© 1995 Copyright reserved to CENELEC members
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Foreword

The text of document 50A(C0O)232, future edition 6
of IEC 68-2-6, prepared by SC 50A, Vibration,
impact and other dynamic tests, of IEC TC 50,
Environmental testing, was submitted to the

IEC-CENELEC parallel vote and was approved by
CENELEC as [EN 60068-2-d on 1995-03-06.
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

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

(dop) 1996-03-01

(dow)1996-03-01

Annexes designated “normative” are part of the
body of the standard.

Annexes designated “informative” are given for
information only.

In this standard, Annex ZA is normative and
Annex A, Annex B and Annex C are informative.

Annex ZA has been added by CENELEC.
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Introduction

This part of IEC 68 gives a method of test applicable
to components, equipment and other articles which,
during transportation or in service, may be
subjected to conditions involving vibration of a
harmonic pattern, generated primarily by rotating,
pulsating or oscillating forces, such as occur in
ships, aircraft, land vehicles, rotorcraft and space
applications or are caused by machinery and seismic
phenomena.

This standard consists basically of subjecting a
specimen to sinusoidal vibration over a given
frequency range or at discrete frequencies, for a
given period of time. A vibration response
investigation may be specified which aims at
determining critical frequencies of the specimen.

The relevant specification shall indicate whether
the specimen shall function during vibration or
whether it suffices that it still works after having
been submitted to vibration.

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. However, sinusoidal testing is
deterministic and, therefore, relatively simple to
perform. Thus it is readily applicable to both
diagnostic and service life testing.

The main part of this standard deals primarily with
the methods of controlling the test at specified
points using either analogue or digital techniques,
and gives, in detail, the testing procedure. The
requirements for the vibration motion, choice of
severities including frequency ranges, amplitudes
and endurance times are also specified; these
severities representing a rationalized series of
parameters. The relevant specification writer is
expected to choose the testing procedure and values
appropriate to the specimen and its use.

Certain terms have been defined to facilitate a
proper understanding of the text. These definitions
are given in clause 3.

Annex A gives general guidance for the test and
Annex B and Annex C provide guidance on the
selection of severities for components and
equipment.

1 Scope

This part of IEC 68 gives a method of test which
provides a standard procedure to determine the
ability of components, equipment and other articles,
hereinafter referred to as specimens, to withstand
specified severities of sinusoidal vibration.

D Tests Fd, Fda, Fdb and Fdc are to be withdrawn in 1998.

The purpose of this test is to determine any
mechanical weakness and/or degradation in the
specified performance of specimens and to use this
information, in conjunction with the relevant
specification, to decide the acceptability of the
specimens. In some cases, the test method may also
be used to demonstrate the mechanical robustness
of specimens and/or to study their dynamic
behaviour. Categorization of components can also be
made on the basis of a selection from within the
severities quoted in the test.

2 Normative references

The following normative documents contain
provisions which, through reference in this text,
constitute provisions of this part of IEC 68. At the
time of publication, the editions indicated were
valid. All normative documents are subject to
revision, and parties to agreements based on this
part of IEC 68 are encouraged to investigate the
possibility of applying the most recent editions of
the normative documents indicated below. Members
of IEC and ISO maintain registers of currently valid
International Standards.

IEC 50(721):1991, International Electrotechnical
Vocabulary (IEV) — Chapter 721: Telegraphy
facsimile and data communication.

IEC 68-1:1988, Environmental testing —
Part 1: General and guidance.
Amendment 1 (1992)

TEC 68-2-34:1973, Environmental testing —
Part 2: Tests — Test Fd: Random vibration wide
band — General requirementsl).

Amendment 1 (1983)

IEC 68-2-35:1973, Environmental testing —

Part 2: Tests — Test Fda: Random vibration wide
band —Reproducibility Highl).

Amendment 1 (1983)

IEC 68-2-36:1973, Environmental testing —

Part 2: Tests — Test Fdb: Random vibration wide
band —Reproducibility MediumV.

Amendment 1 (1983)

IEC 68-2-37:1973, Environmental testing —

Part 2: Tests — Test Fdc: Random vibration wide
band —Reproducibility Low?.

Amendment 1 (1983)

IEC 68-2-47:1982, Environmental testing —

Part 2: Tests — Mounting of components, equipment
and other articles for dynamic tests including
shock (Ea), bump (Eb), vibration (Fc and Fd) and
steady-state acceleration (Ga) and guidance.
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IEC 68-2-64:1993, Environmental testing —
Part 2: Tests — Test Fh: Vibration broad-band
random (digital control) and guidance.

IEC 721-1:1990, Classification of environmental
conditions — Part 1: Environmental parameters and
their severities.

Amendment 1 (1992)

[SO 2041:1990, Vibration and shock — Vocabulary.

3 Definitions

Definitions in alphabetical order:

Actual motion 3.7
Basic motion 3.6
Centred resonance frequency 3.10
Check point 3.2.1
Critical frequencies 3.9
Damping 3.8
Fictitious reference point 3.2.2.1
Fixing point 3.1
&n 3.12
Measuring points 3.2
Multipoint control 3.2.2
Reference point 3.2.2
Restricted frequency sweeping 3.11
Signal tolerance 3.5
Single point control 3.3.1
Sweep cycle 3.4

The terms used are generally as defined in
and in IEC 68-1. However, sweep cycle (3.4) and
signal tolerance (3.5) have specific meanings in this
standard.

The other terms described below are not identical to,

or not defined in, [[SO 2041 or in IEC 68-1.

3.1
fixing point

part of the specimen in contact with the fixture or
vibration table at a point where the specimen is
normally fastened in service. If a part of the real
mounting structure is used as the fixture, the fixing
points shall be taken as those of the mounting
structure and not of the specimen

3.2 measuring points

The test is carried out using data gathered at
certain specific points. These are of two main types,
the definitions of which are given below.

NOTE Measurements may be made at points within the
specimen in order to assess its behaviour, but these are not
considered as measuring points in the sense of this standard. For
further details, see A.2.1.

3.2.1

check point

point located on the fixture, on the vibration table or
on the specimen as close as possible to one of its
fixing points, and in any case rigidly connected to it
NOTE 1 A number of check points are used as a means of
ensuring that the test requirements are satisfied.

NOTE 2 If four or fewer fixing points exist, each is used as a
check point. If more than four fixing points exist, four
representative fixing points will be defined in the relevant
specification to be used as check points.

NOTE 3 In special cases, for example for large or complex
specimens, the check points will be prescribed in the relevant
specification if not close to the fixing points.

NOTE 4 Where alarge number of small specimens are mounted
on one fixture, or in the case of a small specimen where there are
several fixing points, a single check point (i.e. the reference point)
may be selected for the derivation of the control signal. This
signal is then related to the fixture rather than to the fixing
points of the specimen(s). This is only valid when the lowest
resonance frequency of the loaded fixture is well above the upper
frequency of the test.

3.2.2 reference point

point chosen from the check points whose signal is
used to control the test, so that the requirements of
this standard are satisfied.

3.2.2.1
fictitious reference point

a fictitious point derived from multiple check points
either manually or automatically, the result of
which 1s used to control the test, so that the
requirements of this standard are satisfied

3.3 Control points

3.3.1
single point control

this is achieved by using the signal from the
transducer at the reference point in order to
maintain this point at the specified level
(see 4.1.4.1)

3.3.2
multipoint control

this is achieved by using the signals from each of the
transducers at the check points. The signals are
either continuously averaged arithmetically or
processed by using comparison techniques,
depending upon the relevant specification

(see 4.1.4.1)

3.4
sweep cycle

a traverse of the specified frequency range once in
each direction, for example 10 Hz to 150 Hz to 10 Hz

NOTE Manufacturer’s handbooks for digital sine control
systems often refer to a sweep cycle as f to fy, not f; to f to f7.

Documents
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3.5
signal tolerance:

signal tolerance T = (Z%‘ — ) x 100 (per cent)

where
NF  is the r.m.s value of the unfiltered signal,;

F 1s the r.m.s value of the filtered signal.

NOTE This parameter applies to whichever signal,
i.e. acceleration, velocity or displacement, is being used to control
the test. (see A.2.2)

3.6
basic motion

motion at the driving frequency of vibration at the
reference point (see also 4.1.1)

3.7
actual motion

motion represented by the wideband signal
returned from the reference point transducer

3.8
damping

the generic term ascribed to the numerous energy
dissipation mechanisms in a system. In practice,
damping depends on many parameters, such as the
structural system, mode of vibration, strain, applied
forces, velocity, materials, joint slippage, etc.

3.9
critical frequencies
frequencies at which:

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

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

3.10
centred resonance frequency

frequency automatically centred on the actual
resonance frequency derived from the vibration
response investigation

3.11
restricted frequency sweeping

sweeping over a restricted frequency range
between 0,8 and 1,2 times the critical frequency

3.12
8n
standard acceleration due to the earth’s gravity,

which itself varies with altitude and geographical

latitude
NOTE For the purpose of this standard, the value of gQ is

rounded up to the nearest whole number, that is 10 m/s“.

4 Requirements for testing
4.1 Required characteristics

The required characteristics apply to the complete
vibration system, which includes the power
amplifier, vibrator, test fixture, specimen and
control system when loaded for testing.

4.1.1 Basic motion

The basic motion shall be a sinusoidal function of
time and such that the fixing points of the specimen
move substantially in phase and in straight parallel
lines, subject to the limitations of 4.1.2 and 4.1.3.

4.1.2 Spurious motion
4.1.2.1 Transverse motion

The maximum vibration amplitude at the check
points in any axis perpendicular to the specified axis
shall not exceed 50 % of the specified amplitude up
to 500 Hz or 100 % for frequencies in excess

of 500 Hz. The measurements need only cover the
specified frequency range. In special cases,

e.g. small specimens, the amplitude of the
permissible transverse motion may be limited

to 25 %, if required by the relevant specification.

In some cases, for example for large size or high
mass specimens or at some frequencies, it may be
difficult to achieve the figures quoted above. In such
cases the relevant specification shall state which of
the following requirements apply:

a) any transverse motion in excess of that stated
above shall be noted and stated in the test report;
or

b) transverse motion which is known to offer no
hazard to the specimen need not be monitored.

4.1.2.2 Rotational motion

In the case of large size or high mass specimens, the
occurrence of spurious rotational motion of the
vibration table may be important. If so, the relevant
specification shall prescribe a tolerable level. The
achieved level shall be stated in the test report
(see also A.2.4).

4.1.3 Signal tolerance

Unless otherwise stated in the relevant
specification, acceleration signal tolerance
measurements shall be performed. They shall be
carried out at the reference point and shall cover the
frequencies up to 5 000 Hz or five times the driving
frequency whichever is the lesser. However, this
maximum analysing frequency may be extended to
the upper test frequency for the sweep, or beyond, if
specified in the relevant specification. Unless
otherwise stated in the relevant specification, the
signal tolerance shall not exceed 5 % (see 3.5).
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