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PREFACE

This Standard was prepared by the Standards Australia Committee EL-026, Protective
Enclosures and Environmental Testing for Electrical/Electronic Equipment.

The objective of this Standard is to provide the electrotechnology industry with a complete set
of environmental test procedures published as a series under AS 60068 Environmental testing.
This Standard is Part 3.8 of that series.

This Standard is identical with, and has been reproduced from, IEC 60068-3-8:2003,
Environmental testing — Part 3-8: Supporting documentation and guidance—Selecting amongst
vibration tests.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number does not appear on each page of text and its identity is shown only on the
cover and title page.

(b) In the source text ‘this international standard’ should read ‘this Australian Standard’.
(c) A full point should be substituted for a comma when referring to a decimal marker.
(d)  Any French text on figures should be ignored.

In this Standard, the following print types are used:

- requirements proper: in arial type;

— test specifications: in italic type;

— explanatory matter: in smaller arial type.

Any international Standard referenced should be replaced by an equivalent Australian Standard
when one is available. The availability of equivalent Australian Standards can be determined
either from the Standards Australia catalogue or from the Standards Australia website
(www.standards.com.au).
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INTRODUCTION

Components, equipment and other electrotechnical products, hereinafter called specimens,
can be subjected to different kinds of vibration during manufacture, transportation or in
service. In the IEC 60721-3 standards, those different vibration environments are tabulated
into classes characterizing stationary and transient vibration conditions. The standards in the
IEC 60068-2 series describe methods for testing with stationary or transient vibration. There
will be three standards in the IEC 60068-2 series for environmental testing that specify test
methods employing stationary vibration:

Part 2-6  Test Fc: Vibration (sinusoidal),
Part 2-64 Test Fh: Vibration, broad-band random (digital control) and guidance, and
Part 2-80 Test F-: Mixed mode testing’

1 Under consideration.
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STANDARDS AUSTRALIA

Australian Standard

Environmental testing
Part 3.8: Supporting documentation and guidance—Selecting amongst
vibration tests

1 Scope

This part of IEC 60068 provides guidance for selecting amongst the IEC 60068-2 stationary
vibration test methods Fc sinusoidal, Fh random and F(x) Mixed mode vibration. The different
steady-state test methods and their aims are briefly described in Clause 4. Transient test
methods are not included.

For vibration testing, the environmental conditions, especially the dynamic conditions for
the specimen, should be known. This standard helps to collect information about the
environmental conditions (Clause 5), to estimate or measure the dynamic conditions
(Clause 6) and gives examples to enable decisions to be made on the most applicable
environmental vibration test method. Starting from the condition, the method of selecting the
appropriate test is given. Since real life vibration conditions are dominated by vibration of a
random nature, random testing should be the commonly used method, see Table 1, Clause 7.

The methods included hereafter may be used to examine the vibration response of a
specimen under test before, during and after vibration testing. The selection for the
appropriate excitation method is described in Clause 8 and tabulated in Table 2.

In this standard specification, writers will find information concerning vibration test methods
and guidance for their selection. For guidance on test parameters, or severities of one of the
test methods, reference should be made to the normative references.

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, Environmental testing — Part 1: General and guidance
IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-64, Environmental testing — Part 2-64: Test methods — Test Fh: Vibration, broad-
band random (digital control) and guidance

IEC 60068-2-80, Environmental testing — Part 2-80: Tests — Test F-: Mixed mode testing 2

IEC 60721-3 (all parts), Classification of environmental conditions — Part 3: Classification of
groups of environmental parameters and their severities

IEC 60721-4 (all parts), Classification of environmental conditions — Part 4: Guidance for
the correlation and transformation of environmental condition classes of IEC 60721-3 to the
environmental tests of IEC 60068-2

IEC Guide 104:1997, The preparation of safety publications and the use of basic safety
publications and group safety publications
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ISO 2041, Vibration and shock — Vocabulary

ISO 5348, Mechanical vibration and shock — Mechanical mounting of accelerometers

3 Terms and definitions

For the purposes of this document, terms and definitions used are generally defined in
ISO 2041, in IEC 60068-1, IEC 60068-2-6 or IEC 60068-2-64. Where, for the convenience of
the reader, a definition from one of those sources is included here, the derivation is indicated
and departures from the definitions in those sources are also indicated.

3.1
dynamic conditions
all parameters that describe the vibration environment for a specimen

3.2

stationary vibration

type of vibration with all the vibration-related parameters (statistical and spectral) constant
over time

3.3
frequency sweep
change of exciting frequency during sine testing

NOTE For further definitions for sine testing, see IEC 60068-2-6.

3.4

linear spectrum

type of spectrum used for periodic signals, usually calculated with fast Fourier transformation
(FFT) algorithms, units being, for example, m/s? x s or g/Hz or g x s.

[IES-RP-DET 012.1]

3.5

acceleration spectral density

ASD

type of spectrum used for stationary random signals, usually calculated using squared
discrete Fourier transformations (DFT): mean-square value of that part of an acceleration
signal passed by a narrow-band filter of a centre frequency, per unit bandwidth, in the limit as
the bandwidth approaches zero and the averaging time approaches infinity, sometimes called
autospectrum, the unit being (m/s2)2/Hz or g, 2/Hz

[1ISO 2041, modified]

3.6

autocorrelation

statistical measure of the degree of which one part of a signal is related to another part (offset
by a given time) of the same signal

NOTE The Fourier transform of the autocorrelation function gives the autospectrum or ASD, the unit being a ratio
from —1 to +1.

3.7

statistical degrees of freedom

DOF

for the estimation of the acceleration spectral density of random data with a time-averaging
technique, effective number of statistical degrees of freedom derived from the frequency
resolution and the effective averaging time

[IEC 60068-2-64, 4.3.5, ISO 2041, modified]

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

Documents
© Standards Australia wwnp standand sS¢omiay Hub

Full document details: AS 60068.3.8-2004


http://www.avadocuments.com/doc/as-60068-3-8-2004
http://www.avadocuments.com/doc/as-60068-3-8-2004

3.8
critical frequency
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

4 Description of vibration test methods

4.1 General

Environmental testing is used to simulate in a laboratory the effects of a real life vibration
environment. Vibration testing uses different input signals to excite the specimen, for example
on a vibration table. The test methods are characterized by those input signals.

4.2 Test methods

Sine and random vibration are different physical processes and produce different effects on
the specimen. The specification writer should be aware that, due to the physically different
processes there is no precise equivalence between sine and random vibration testing. It is
strongly recommended not to attempt to transfer severities from sine to random or vice versa.

A brief description of the various vibration test methods is given.

4.2.1 Sine testing

Sine testing (IEC 60068-2-6) uses a sinusoidal signal with constant or changing frequency
and amplitude. Only one frequency is applied at any instant in time. The test conditions
include frequency range (bands) or fixed frequencies, vibration amplitudes and test duration.

Sinusoidal vibration rarely, if ever, occurs as a single frequency vibration in isolation in a real
life environment. This can be the case even when measuring the acceleration directly on
rotating machinery. Practical tolerances and clearances, e.g. in gears and bearings, generally
result in a small change in frequency. Some form of random vibration is also produced by
random properties of the rotating machinery.

Sinusoidal vibration may be described as deterministic. It follows an established pattern so
that the value of the vibration at any designated future time is completely predictable from
the past history.

An area where this type of testing can be advantageous is in the timing of a failure during a
frequency sweep, where it may be possible to associate it with a particular frequency that,
otherwise, may not be readily obvious if applying a random test. However, compared to
random vibration, it tends to take longer to produce failures because it excites each
resonance only briefly during a sweep. Although only one frequency is applied at any one
instant, it does allow a particular resonance of the specimen to potentially build to its full
amplitude, if the sweep-rate is low enough. It can also be used for establishing possible
damaging resonances particularly during design/development testing.

An additional use of sinusoidal vibration testing may be the frequency ‘dwell test’ either at

a) a known forcing frequency, or
b) at the resonance frequencies of the specimen.
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