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e International Electrotechnical Commission (IEC) is a worldwide organization for standardization camg
national electrotechnical committees (IEC National Committees). The object of IEC is to\pr
ernational co-operation on all questions concerning standardization in the electrical and electronic) fiel
s end and in addition to other activities, IEC publishes International Standards, Technical ‘Specificg
chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
blication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
the subject dealt with may participate in this preparatory work. International, gevernmental and
vernmental organizations liaising with the IEC also participate in this preparation. {EC collaborates ¢
th the International Organization for Standardization (ISO) in accordance withi}conditions determin
reement between the two organizations.

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
nsensus of opinion on the relevant subjects since each technical committee has representation frg
erested IEC National Committees.

C Publications have the form of recommendations for internationahuse and are accepted by IEC Ng
mmittees in that sense. While all reasonable efforts are made to\ensure that the technical content g
blications is accurate, IEC cannot be held responsible fop” the” way in which they are used or fg
sinterpretation by any end user.

order to promote international uniformity, IEC Nationak/Committees undertake to apply IEC Public
nsparently to the maximum extent possible in theif\national and regional publications. Any diver

b |atter.

C itself does not provide any attestation of coenformity. Independent certification bodies provide conf
sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fq
rvices carried out by independent certification bodies.

users should ensure that they have the Tatest edition of this publication.

embers of its technical committeesvand IEC National Committees for any personal injury, property dam
her damage of any nature whatSoever, whether direct or indirect, or for costs (including legal fee
penses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othe]
blications.

tention is drawn to the“Normative references cited in this publication. Use of the referenced publicati
Hispensable for the~correct application of this publication.

tention is drawnite the possibility that some of the elements of this IEC Publication may be the subj
tent rights. JEC\shall not be held responsible for identifying any or all such patent rights.

hationak Standard IEC 61373 has been prepared by IEC technical committee 9: Elec
pbmentjand systems for railways.
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This second edition cancels and replaces the first edition, issued in 1999 and constitutes a
technical revision.

The main technical changes with regard to the previous edition are as follows:

functional ASD value to obtain the simulated long-life ASD value;

— addition of the notion of partially certified against this standard;

acceleration ratio;

— addition of guidance for calculating the functional RMS value from service data o

RMS value from ASD levels of Figures 2 to 5.

change of the method to calculate the acceleration ratio which has to be applied to the

suppression of Annex B of the first edition due to the new method to calculate the

r the
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The text of this standard is based on the following documents:

FDIS Report on voting
9/1386/FDIS 9/1397/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.

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 ¢

e r
W

—

 amended.

pecific publication. At this date, the publication will be

bconfirmed,
ithdrawn,
bplaced by a revised edition, or

IMP(
that
of it

it contains colours which are considered to be useful’ for the correct understand
5 contents. Users should therefore print this document'using a colour printer.

DRTANT - The 'colour inside' logo on the cover page of this publication indicates

ing
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INTRODUCTION

This standard covers the requirements for random vibration and shock testing items of
pneumatic, electrical and electronic equipment/components (hereinafter only referred to as
equipment) to be fitted on to railway vehicles. Random vibration is the only method to be used
for equipment/component approval.

The tests contained within this standard are specifically aimed at demonstrating the ability of
the equipment under test to withstand the type of environmental vibration conditions normally
expected for railway vehicles. In order to achieve the best representation possible, the values

quot

ad in this standard have heen derived from actual service measurements submitte
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vario
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to thie equipment under test are dictated only by its location®on the train (i.e. axle, bog
body-mounted).

It sh
infor
certi
prod

us bodies from around the world.

cular applications.

heering judgement and experience is required in the execution and interpretation of
jard.

standard is suitable for design and validation purposes; howéver, it does not exclud
of other development tools (such as sine sweep), which, may be used to ensu
btermined degree of mechanical and operational confidefice. The test levels to be ap

mation about the product performance «wnder random vibration. However, for
ication purposes the tests have to beccarried out on equipment taken from ng
Liction.

standard is not intended to cover self-induced vibrations as these will be specific to

this

b the
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pould be noted that these tests may be perfermed on prototypes in order to gain de¢sign
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RAILWAY APPLICATIONS -
ROLLING STOCK EQUIPMENT -
SHOCK AND VIBRATION TESTS

1 Scope

This International Standard specifies the requirements for tpcting items of equipment intended
for use on railway vehicles which are subsequently subjected to vibrations and shock owing to
the pature of railway operational environment. To gain assurance that the quality~of the
equipment is acceptable, it has to withstand tests of reasonable duration that simulate the
service conditions seen throughout its expected life.

Simylated long-life testing can be achieved in a number of ways each having their assocjated
advantages and disadvantages, the following being the most common:

b) time compression: where the amplitude history is retained and“the time base is decrepsed
ncrease of the frequency);

ecimation: where time slices of the historical data are<removed when the amplitude$ are
elow a specified threshold value.

The pmplification method as stated in a) above, is dsed in this standard and together with the
publications referred to in Clause 2; it defines the)default test procedure to be followed When
vibrgtion testing items for use on railway vehicles/However, other standards exist and mgy be
used with prior agreement between the manufacturer and the customer. In such cases| test
certification against this standard will not_apply. Where service information is available fests
e performed using the method outlined in Annex A. If the levels are lower than those
quoted in this standard, equipment is\partially certified against this standard (only for sefvice
itions giving functional test values lower than or equal to those specified in the test report).

Whilst this standard is primarily~¢oncerned with railway vehicles on fixed rail systems, its wider
use |is not precluded. Forlsystems operating on pneumatic tyres, or other transportption
systems such as trolleybuses, where the level of shock and vibration clearly differ from those
obtajned on fixed rail systems, the supplier and customer can agree on the test levels at the
tender stage. It is recemmended that the frequency spectra and the shock duration/ampljtude
be determined using”the guidelines in Annex A. Equipment tested at levels lower than those
quoted in this standard cannot be fully certified against the requirements of this standard.

An example™of this is trolleybuses, whereby body-mounted trolleybus equipment could be
testgd in‘accordance with category 1 equipment referred to in the standard.

This standard applies to single axis testing. However multi-axis testing may be used with prior
agreement between the manufacturer and the customer.

The test values quoted in this standard have been divided into three categories dependent only
upon the equipment’s location within the vehicle.

Category 1 Body mounted

Class A Cubicles, subassemblies, equipment and components mounted directly on or
under the car body.
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Class B Anything mounted inside an equipment case which is in turn mounted directly on
or under the car body.

NOTE 1 Class B should be used when it is not clear where the equipment is to be located.

Category 2 Bogie mounted

Cubicles, subassemblies, equipment and components which are to be mounted on the bogie of
a railway vehicle.

Category 3 Axle mounted

Subgssembtiesequipment—and—components—or—assembtlies—which—are—tobe—mounted—on the

wheglset assembly of a railway vehicle.

NOTH 2 In the case of equipment mounted on vehicles with one level of suspension such as wagons”and tfucks,
unles$ otherwise agreed at the tender stage, axle mounted equipment will be tested as category '3, and all|other
equipment will be tested as category 2.

The [cost of testing is influenced by the weight, shape and complexity of the equipment Under
test.|Consequently at the tender stage the supplier may propose a morge cost-effective mgthod
of demonstrating compliance with the requirements of this standard. Where alternjtive
methods are agreed it will be the responsibility of the supplier to demonstrate to his custpmer
or his representative that the objective of this standard has beefi met. If an alternative mgthod
of eVjaluation is agreed, then the equipment tested cannot bedgertified against the requirement
of th|s standard.

This|standard is intended to evaluate equipment which is attached to the main structure df the
vehig¢le (and/or components mounted thereon). It is not intended to test equipment which fprms
part of the main structure. Main structure in the sénse of this standard means car body, hogie
and [axle. There are a number of cases where-additional or special vibration tests may be
requested by the customer, for example:
a) equipment mounted on, or linked tge;~items which are known to produce fixed frequency
xcitation;

b) equipment such as traction motors, pantographs, shoegear, or suspension comporents
hich may be subjected to tests in accordance with their special requirements, appli¢able
b their use on railway vehigles. In all such cases the tests carried out should be dealfl with

y separate agreement at-the tender stage;

quipment intended.\for use in special operational environments as specified by the
ustomer.

OO0 T =< O DD

2 Normative references

The following referenced documents are indispensable for the application of this documen{. For
datefl references, only the edition cited applies. For undated references, the latest editipn of
the referenced document (including any amendments) applies

IEC 60068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-47:2005, Environmental testing — Part 2-47: Tests — Mounting of specimens for
vibration, impact and similar dynamic tests

IEC 60068-2-64:2008, Environmental testing — Part 2-64: Tests — Test Fh: Vibration,
broadband random and guidance

ISO 3534-1:2006, Statistics — Vocabulary and symbols — Part 1: Probability and general
statistical terms
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPLICATIONS FERROVIAIRES -
MATERIEL ROULANT -
ESSAIS DE CHOCS ET VIBRATIONS

AVANT-PROPOS

Commission Electrotechnique Internationale (CEIl) est une organisation mondiale de normalisation com
I'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl). La CEIl a poun.ob|
voriser la coopération internationale pour toutes les questions de normalisation dans les/demain
lectricité et de I'électronique. A cet effet, la CEl — entre autres activités — publie des Normes internatio
s Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)
lides (ci-aprés dénommés "Publication(s) de la CEI"). Leur élaboration est confiée a dés comités d'é
x travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organis
ernationales, gouvernementales et non gouvernementales, en liaison avec la CEl, participent égaleme
vaux. La CEI collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selo
nditions fixées par accord entre les deux organisations.

s décisions ou accords officiels de la CEl concernant les questions technigues représentent, dans la m
possible, un accord international sur les sujets étudiés, étant donné quelles Comités nationaux de |
éressés sont représentés dans chaque comité d’études.

s Publications de la CEIl se présentent sous la forme de recommandations internationales et sont ag
mme telles par les Comités nationaux de la CEIl. Tous les efforts-taisonnables sont entrepris afin que |
hssure de I'exactitude du contenu technique de ses publications; |Ia-CEIl ne peut pas étre tenue responsa
ventuelle mauvaise utilisation ou interprétation qui en est faite,par un quelconque utilisateur final.

ins le but d'encourager I'uniformité internationale, les Comités nationaux de la CEIl s'engagent, dans to
esure possible, a appliquer de fagon transparente les Publications de la CEl dans leurs public
tionales et régionales. Toutes divergences entre{toutes Publications de la CEl et toutes public
tionales ou régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

CEl elle-méme ne fournit aucune attestation*de conformité. Des organismes de certification indépen
Lrnissent des services d'évaluation de confarmité et, dans certains secteurs, accédent aux marqu
nformité de la CEIl. La CEl n'est responsable d'aucun des services effectués par les organism
rtification indépendants.

us les utilisateurs doivent s'assureriquiils sont en possession de la derniére édition de cette publication.

cune responsabilité ne doit, étre” imputée a la CEIl, a ses administrateurs, employés, auxiliairg
hndataires, y compris ses experts particuliers et les membres de ses comités d'études et des Cd
tionaux de la CEIl, pour tout.préjudice causé en cas de dommages corporels et matériels, ou de tout
mmage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
justice) et les dépenses ‘découlant de la publication ou de I'utilisation de cette Publication de la CEI
Lite autre Publication(de la CEI, ou au crédit qui lui est accordé.

httention est attirée-sur les références normatives citées dans cette publication. L'utilisation de public
férencées est @hligatoire pour une application correcte de la présente publication.

httention est‘attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuven
bjet de“droits de propriété intellectuelle ou de droits analogues. La CEl ne saurait étre tenue
Eponsable de ne pas avoir identifié de tels droits de propriété et de ne pas avoir signalé leur existence.
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orme internationale CEIl 61373 a été établie par le comité d'études 9 de la CEl: Matd
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et systemes électriques ferroviaires.

Cette deuxiéme édition annule et remplace la premiére édition, parue en 1999, dont elle
constitue une révision technique.

Les principaux changements techniques par rapport a I'édition précédente sont les suivants:

— changement de la méthode pour calculer le taux d'accélération qui doit étre appliq

la valeur fonctionnelle de la densité spectrale d'accélération (ASD) pour obtenir
valeur simulée d'ASD sur le long terme;

— ajout de la notion de certification partielle par rapport a la norme;

ué a
une

suppression de I'Annexe B de la premiére édition compte tenu de la nouvelle méthode

de calcul du taux d'accélération;
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ajout de recommandations pour le calcul de la valeur efficace fonctionnelle a partir des
données de service, ou de la valeur efficace a partir des niveaux d'ASD des Figures 2 a

5.

Le texte de cette norme est issu des documents suivants:
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9/1386/FDIS

9/1397/RVD
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