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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CLASSIFICATION OF ENVIRONMENTAL CONDITIONS -

Part 2-9: Environmental conditions appearing in nature —
Measured shock and vibration data —
Storage, transportation and in-use

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compising
all national electrotechnical committees (IEC National Committees). The object of IEC is to jron.ote
international co-operation on all questions concerning standardization in the electrical and ele  tron.~ fie Us. To
this end and in addition to other activities, IEC publishes International Standards, Technica! Rpec.”_.ations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred ‘o as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National C.. mmittee interested
in the subject dealt with may participate in this preparatory work. International, g~veri mental and non-
governmental organizations liaising with the IEC also participate in this preparation.'"EC cc 'aborates closely
with the International Organization for Standardization (ISO) in accordance witk cor 'ition: determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nc 'rly &5 possible, an international
consensus of opinion on the relevant subjects since each technical committe ~-!.as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international v~z «.d are accepted by IEC National
Committees in that sense. While all reasonable efforts are made .0 ensu e that the technical content of IEC
Publications is accurate, IEC cannot be held responsible fur th>» wey in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nation2' Co. "mittees undertake to apply IEC Publications
transparently to the maximum extent possible in their naticnar and regional publications. Any divergence
between any IEC Publication and the corresponding natior.>! 0. regional publication shall be clearly indicated in
the latter.

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

All users should ensure that they have th' I-ect edition of this publication.

No liability shall attach to IEC or its di. >ctois, employees, servants or agents including individual experts and
members of its technical committees and EC National Committees for any personal injury, property damage or
other damage of any nature whaoacver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pu.lication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 'ormative references cited in this publication. Use of the referenced publications is
indispensable for the /co. ‘act application of this publication.

Attention is drawn to ‘he possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IFC shall 1.2t be held responsible for identifying any or all such patent rights.

Internationnl L*andard IEC 60721-2-9 has been prepared by IEC technical committee 104:
Classificatior..of environmental conditions.

Tho texo: f this standard is based on the following documents:

FDIS Report on voting

104/630/FDIS 104/632/RVD

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.
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A list of all parts in the IEC 60721 series, published under the general title Classification of
environmental conditions, can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour inside' logo on the cover page of this publication inaicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this decuinent using a
colour printer.
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INTRODUCTION

This part of IEC 60721 is intended as part of the strategy for defining an environmental
description from measured data acquired at multiple locations whilst a product is either in
storage, being transported or in-use at weather or non-weather protected locations. This
measured data is normally in the form of acceleration versus time records. This, in turn, will
then allow appropriate severities to be chosen from the IEC 60068-2 series [1] 1 of shock and
vibration test methods. Environmental levels given in IEC 60721-3 [2] should then be applied,
having been updated based upon the strategy described in this standard.

More detailed information may be obtained from specialist documentation, some of which is
given in the bibliography.

1 Numbers in square brackets refer to the Bibliography.
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CLASSIFICATION OF ENVIRONMENTAL CONDITIONS -

Part 2-9: Environmental conditions appearing in nature —
Measured shock and vibration data —
Storage, transportation and in-use

1 Scope and object

This part of IEC 60721 is intended to be used to define the strategy for arriving at on
environmental description from measured data when related to a product's life cycle.

Its object is to define fundamental properties and quantities for characterization ~f storage,
transportation and in-use shock and vibration data as background material for the severities
to which products are liable to be exposed during those phases of their lifec:«cle.

2 Normative references

The following documents, in whole or in part, are normativelv referenced in this document and
are indispensable for its application. For dated references, ¢l ~the edition cited applies. For
undated references, the latest edition of the referencel document (including any
amendments) applies.

None.

3 General

3.1 Introductory remarks

Shock and vibrations measured ir. stur=2ye, transportation platforms and in-use locations can
vary considerably from a basic s'nucoidal character to pure random, which itself may or may
not be normally distributed. If i.is the latter, it can be reasonably assumed that the process is
a sum of normally distributed_random waves of differing amplitudes mixed in a complex
manner.

Rarely can a real " rorld’ environment be classified purely as a sinusoidal vibration and is
normally associated v.ith a discrete excitation mechanism such as rotating machinery, aero
engines, prop:zhcrs and is normally mixed with an associated random vibration process. It is
then necessai‘ for the specification writer to decide whether to conduct a random vibration
test only or o perform one of the mixed mode tests.

Ascociats d with the vibration environment for each life-cycle stage is, potentially, a shock
vaviranment which may produce much higher acceleration levels in certain circumstances.
Generally speaking, the frequency content for these shocks is contained within the 0 Hz to
270 Hz bandwidth for, say, transportation, assuming that the packaged product is firmly
secured to the transport platform base and is not therefore ‘bouncing around’. However, much
higher frequencies, maybe in the kHz range, may be present in the in-use stage, again
dependent upon the real world scenario.

The process described below is for a random vibration environment, since it is probably the
most common form of test conducted. Any statement made therefore about the random
process should be interpreted as applying to the alternative process. However, it can equally
be applied to the shock environment by calculating the shock response spectrum and
conducting the same process on this spectrum as for an acceleration spectral density (ASD)
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