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GEL/9, Railway Electrotechnical Applications, to Subcommittee GEL/9/2,
Railway Electrotechnical Applications - Rolling stock.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.
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Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the Standards
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Foreword
The text of document 9/1386/FDIS, future edition 2 of IEC 61373, prepared by IEC TC 9, Electrical

equipment and systems for railways, was submitted to the IEC-CENELEC parallel vote and was approved
by CENELEC as EN 61373 on 2010-09-01.

This European Standard supersedes EN 61373:1999.

The main technical changes with regard to the EN 61373:1999 are as follows:

change of the method to calculate the acceleration ratio which has to be applied to the functional ASD
value to obtain the simulated long-life ASD value;

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

— suppression of Annex B of the EN 61373:1999 due to the new method to calculate the acceleration
ratio;

— addition of guidance for calculating the functional RMS value from service data or the RMS value from
ASD levels of Figures 2 to 5.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent
rights.

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 (dop) 2011-06-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2013-09-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61373:2010 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.
Publication Year Title EN/HD Year
IEC 60068-2-27 2008 Environmental testing - EN 60068-2-27 2009
Part 2-27: Tests - Test Ea and guidance:
Shock
IEC 60068-2-47 2005 Environmental testing - EN 60068-2-47 2005

Part 2-47: Tests - Mounting of specimens for
vibration, impact and similar dynamic tests

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

ISO 3534-1 2006  Statistics - Vocabulary and symbols - - -
Part 1: General statistical terms and terms
used in probability
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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
quoted in this standard have been derived from actual service measurements submitted by
various bodies from around the world.

This standard is not intended to cover self-induced vibrations as these will be specific to
particular applications.

Engineering judgement and experience is required in the execution and interpretation of this
standard.

This standard is suitable for design and validation purposes; however, it does not exclude the
use of other development tools (such as sine sweep), which may be used to ensure a
predetermined degree of mechanical and operational confidence. The test levels to be applied
to the equipment under test are dictated only by its location on the train (i.e. axle, bogie or
body-mounted).

It should be noted that these tests may be performed on prototypes in order to gain design
information about the product performance under random vibration. However, for test
certification purposes the tests have to be carried out on equipment taken from normal
production.
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RAILWAY APPLICATIONS -
ROLLING STOCK EQUIPMENT -
SHOCK AND VIBRATION TESTS

1 Scope

This International Standard specifies the requirements for testing items of equipment intended
for use on railway vehicles which are subsequently subjected to vibrations and shock owing to
the nature 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.

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

a) amplification: where the amplitudes are increased and the time base decreased;

b) time compression: where the amplitude history is retained and the time base is decreased
(increase of the frequency);

c) decimation: where time slices of the historical data are removed when the amplitudes are
below a specified threshold value.

The amplification method as stated in a) above, is used in this standard and together with the
publications referred to in Clause 2; it defines the default test procedure to be followed when
vibration testing items for use on railway vehicles. However, other standards exist and may 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 tests
can be 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 service
conditions giving functional test values lower than or equal to those specified in the test report).

Whilst this standard is primarily concerned with railway vehicles on fixed rail systems, its wider
use is not precluded. For systems operating on pneumatic tyres, or other transportation
systems such as trolleybuses, where the level of shock and vibration clearly differ from those
obtained on fixed rail systems, the supplier and customer can agree on the test levels at the
tender stage. It is recommended that the frequency spectra and the shock duration/amplitude
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
tested 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

Subassemblies, equipment and components or assemblies which are to be mounted on the
wheelset assembly of a railway vehicle.

NOTE 2 In the case of equipment mounted on vehicles with one level of suspension such as wagons and trucks,
unless 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 more cost-effective method
of demonstrating compliance with the requirements of this standard. Where alternative
methods are agreed it will be the responsibility of the supplier to demonstrate to his customer
or his representative that the objective of this standard has been met. If an alternative method
of evaluation is agreed, then the equipment tested cannot be certified against the requirement
of this standard.

This standard is intended to evaluate equipment which is attached to the main structure of the
vehicle (and/or components mounted thereon). It is not intended to test equipment which forms
part of the main structure. Main structure in the sense of this standard means car body, bogie
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 to, items which are known to produce fixed frequency
excitation;

b) equipment such as traction motors, pantographs, shoegear, or suspension components
which may be subjected to tests in accordance with their special requirements, applicable
to their use on railway vehicles. In all such cases the tests carried out should be dealt with
by separate agreement at the tender stage;

c) equipment intended for use in special operational environments as specified by the
customer.

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 60068-2-27:2008, 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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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60068-2-64 and in
ISO 3534-1 apply as well as the following.

3.1

random vibrations

a vibration the instantaneous value of which cannot be precisely predicted for any given instant
of time

3.2
Gaussian distribution ; normal distribution
a Gaussian, or normal, distribution has a probability density function equal to (see Figure 1):

’ ~(x—x)?
Py(x)=——.g 2.0°
X . .
oV2.1
where:
[A*c) o is the r.m.s value;
Xx is the instantaneous value;
; is the mean value of x.
ACH Px(x)
+20
I
/\VA /V\ AR /\,\\/ 0| x
V Wy
VT
20
30

IEC 2338/11

Figure 1 — Gaussian distribution

NOTE According to Figure 1, the probability that the instantaneous acceleration value is between * a is equal to
the zone under the probability density curve P (x). This means that the instantaneous acceleration value between:

° 0 and 1o represents 68,26 % of the time,

. 16 and 2c represents 27,18 % of the time,

° 26 and 3o represents 4,30 % of the time.

3.3

Acceleration Spectral Density

ASD

mean-square value of that part of an acceleration signal passed by a narrow-band filter of a
centre frequency, per unit bandwith, in the limit as the bandwith approaches zero and the
averaging time approaches infinity
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