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EN 60068-2-59:1993

FOREWORD

At the request of CENELEC Reporting Secretariat SR 50A,

HD 323.2.59 S1:1991 (IEC 68-2-59:1990) was submitted to the CENELEC
voting procedure for conversion into a European Standard.

The text of the International Standard was approved by CENELEC as
EN 60068-2-59 on 9 March 1993.

The following dates were fixed:

- latest date of publication of an
identical national standard (dop) 1994-03-01

- latest date of withdrawal of
conflicting national standards (dow) -

Annexes designated "normative" are part of the body of the standard.
Annexes designated "informative" are given only for information.
In this standard, annex A is informative and annex ZA is normative.

ENDORSEMENT. NOTICE

The text of the International Standard IEC 68-2-59:1990 was approved
by CENELEC as a European Standard without any modification.

—
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ANNEX ZA (normative)

EN 60068-2-5

OTHER INTERNATIONAL PUBLICATIONS QUOTED IN THIS STANDARD
WITH THE REFERENCES OF THE RELEVANT EUROPEAN PUBLICATIONS

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

IEC

Publication Date Title

68-1 1988 Basic environmental testing procedures
Part 1: General and guidance

68-2-6 ¢ 1982 Part 2: Tests - Test Fc and guidance:
Vibration (sinusoidal)

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

68-3-3 1991 pPart @:] Guidance\ - /Seismic test

test methods, for equipments

Other publication quoted:

IS0 2041 1975 Vibration and shock - Vocabulary

* HD 323.2.6 S2 includes A1:1983 + A2:1985 to IEC 68-2-6

HD 323.2.6 S2%*

EN 60068-2-47

EN 60068-3-3
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING

Part 2: Test methods
Test Fe: Vibration - Sine-beat method

FOREWORD

g 1} The formal decisions or agreements of the IEC on technical matters, prepared by Technical Committees on
which all the National Committees having a special interest therein are represented, express, as nearly as

possible, an international consensus of opinion on the subjects dealt with.

i : .
] 2) They have the form of recommendations for international use and they are accepted by the National

Committess in that sense. -

3) In order to promote international unification, the IEC expresses the wish that all National Committees
should adopt the text of the IEC recommendation for their pational rules.in so far as national conditions will
permit. Any divergence betwden the IEC recommendation 'and/'the corresponding national rules should, as

far as possible, be clearly indicated in the latter.

This standard has been prepared. by. Sub-Committee 50A: Shock and vibration tests, of
IEC Technical Committee No. 50: Environmental testing.

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

Six Months' Rule Report on Voting

50A(CO)175 50A(CO)180

Full information on the voting for the approval of this standard can be found in the Voting
Report indicated in the above table.
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ENVIRONMENTAL TESTING

Part 2: Test methods
Test Fe: Vibration - Sine-beat method

INTRODUCTION

This standard details methods for testing components, equipments and other electrotechni-
cal products (hereinafter referred to as "specimens”) which in service can be subjected to
puisating or oscillating forces of short duration caused, for example by seismic or
-explosive phenomena or by vibration in machinery.

In this test the specimen is excited at fixed frequencies with a preset number of sine beats
(see figure 1). These fixed test frequencies are predetermined frequencies, critical-
frequencies identified by means of a sinusoidal vibration test (IEC 68-2-6) or both. Pauses
are provided- between the individual sine beats.in order to aliow decay of the free
response of the specimen.

Specification writers will find in cladse 12 4 list of ‘details to be considered for mclusmn in
specifications and, in annex A, the guidance. ‘

RELATED DOCUMENTS
The following international standards are directly referred to in this standard:

IEC 68, Environmental testing
IEC 68-1: 1988, Part 1: General and guidancé
IEC 68-2-6: 1982, Part 2: Tests - Test Fc and guidance: Vibration (sinusoidal)

IEC 68-2-47: 1882, 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

IEC 68-3-3: 19.., Pan‘ 3: Guidance. Section 3: Seismic test methods for equipments
ISO 2041: 1975, Vibration and shock - Vocabulary

1 Object

To provide a standard procedure for determining, by the sine-beat method, the ability of a
specimen to withstand specified severities of transient vibration.
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2 General description

The purpose of this test is to determine mechanical weakness and/or degradation in
specified performance and to use this information, in conjunction with the relevant specifi-
cation, to decide whether a specimen is acceptable or not. It may also be used, in some
cases, to demonstrate the mechanical robustness of specimens and/or to study their
dynamic behaviour.

The extent to which a specimen has to function during vibration or merely to survive
conditions of vibration shall be stated in the relevant specification.

Procedures are described for conducting the test and for the measurement of the vibration
. at given points. The requirements for the vibration motion and for the choice of severities
. (including frequency range, test levels, sine-beat cycles and number of sine beats) are
also detailed. » y '

It is emphasized that vibration testing always demands a certain degree of engineering
judgement and both supplier and purchaser should be fully aware of this fact. The writer of
the relevant specification is expected to select the testing procedure and the values of
severity appropriate to the specimen and its use.

For the purposé of this test the specimen is-always fastened to the vibration table.

in order to facilitate the Usé of thisistandard, (references are'given in the main part where
the reader is invited to refer to annex A; additionally the clause numbers in the main part
are referred to in annex A which also gives specific information on the correlation between
sine beats of displacement, velocity and acceleration.

This standard is to be used in conjunction with IEC 68-1.

3 Definitions

The terms used are generally defined in ISO 2041 and in IEC 68-1 or 68-2-6. Where, for
the convenience of the reader, a definition from one of those sources is included here, the
derivation is indicated. Departures from the definitions in those sources are also indicated.

The additional terms and definitions that follow are also applicable for the purpose of this
standard. ' :

3.1 critical frequency (definition technically equivalent to that of 8.1 of IEC 68-2-6):
Frequencies 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.
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32 crossover frequency (definition technically equivalent to that of ISO 2041). That fre-
quency at which the characteristic of a vibration changes from one relationship to another.

NOTE - For example, a crossover frequency may be that frequency at which the test vibration amplitude
changes from a constant displacement value versus frequency to a constant acceleration value versus
frequency. :

3.3 damping (not identical with ISO 2041 definitions): Damping is 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. '

3.3.1 critical damping: Minimum viscous damping that will allow a disblaced system to
return to its initial position without oscillation. '

3.3.2 damping ratio: Ratio of actual dampin'g to critical dampiﬁg in a system with viscous
damping. S :

34 distortion (definition identical with that in clause 3 of IEC 68-2-6; not identical with
ISO 2041 definition): ' '

distortiond = © ————— = 100 (inper cent)
where

a; isther.m.s. value of the acceleration at the driving frequency
a,, is the total r.m.s. value:of the.applied acceleration (including a,).

35 fixing point (definition technically equivalent to that of 3.1 of IEC 68-2-6): Part of
the specimen in contact with the fixture or vibration table at a point where the specimen is
normally fastened in service.

NOTE - if a pa& of the real mounting structure is used as the fixture, the fixing points are taken as those
of the mounting structure and not of the specimen.

36 "g." standard acceleration due to the earth’s gravity, which itself varies with aititude
and geographical latitude.

NOTE - For the purpose of this standard, the value ot g is rounded up to the nearest whole number, that
is 10 m/s2. '

37 measuring points (definition technically identical with that of 3.2 of IEC 68-2-6):
Specific points at which data are gathered for conducting the test. These points are of two
main types as defined beiow.

NOTE - Measurements may be made at points within the specimen in order to assess its behaviour; these
are not considered as measuring points in the sense of this standard.



	€ìxt‡�N^q±é'–ÖyõàVAw�©UžšÌérKS¼óla���˚Ü×qMä-úòš�O�ÉXúC�2CäjãòCŠ;ügåñãÓ)+@a�ËFY«�ˇj×‘»û�>lm»QˆU$´UJ��

