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Foreword

The text of document 104/591/FDIS, future edition 2 of |EC 60068-2-65, prepared by IEC TC 104
"Environmental conditions, classification and methods of test" was submitted to the IEC-CENELEC
parallel vote and approved by CENELEC as EN 60068-2-65:2013.

The following dates are fixed:

¢ latest date by which the document has (dop) 2013-12-13
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2016-03-13
standards conflicting with the
document have to be withdrawn

This document supersedes EN 60068-2-65:1994.

EN 60068-2-65:2013 includes the following significant technical changes with respect to EN 60068-2-
65:1994:

— minor technical and editorial changes were made throughout the document as originally requested by
the DE National Committee;

— following comments at the CD stage, particularly from the UK National Committee, significant technical
and editorial additions were made to the standard for acoustic testing employing the progressive wave
tube technique.

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

Endorsement notice

The text of the International Standard IEC 60068-2-65:2013 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

EC 60068-1 NOTE Harmonized as EN 60068-1.
S0 266 NOTE Harmonized as EN ISO 266.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. 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
EC 61672-1 - Electroacoustics - Sound level meters - N 61672-1

Part 1: Specifications

SO/IEC 17025 2005 General requirements for the competence of EN ISO/IEC 17025 2005

testing and calibration laboratories
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INTRODUCTION

Acoustic noise may produce significant vibration in components and equipment. In the acoustic
noise field, sound pressure fluctuations impinge directly on the specimen and the response
may be different to that produced by mechanical excitation.

Items particularly sensitive to acoustic noise include relatively lightweight items whose
dimensions are comparable to an acoustic wavelength in the frequency range of interest and
whose mass per unit area is low, such as dish antennas and solar panels, electronic devices,
printed circuit boards, optical elements, etc.

Acoustic testing is applicable to components, equipment, functional units and other products,
hereinafter referred to as “specimens”, which are liable to be exposed to and/or are required to
function in conditions of high sound pressure levels. It should be noted that, under service
conditions, the specimen may be subjected to simultaneous mechanical and acoustical
excitation.

High sound pressure levels may be generated by jet engines and other aircraft propulsion
systems, rocket motors, high-powered gas circulators, turbulent gas flow around aircraft or
launchers, etc. This part of IEC 60068 deals with acoustic testing in compressible gases and
can also be used to simulate the excitation response caused by turbulence resulting from high-
velocity separated gas flows.

The intent of the test procedure contained in this standard is to produce a high intensity
acoustic noise field by either reverberant methods (known as reverberant chamber testing) or
by progressive wave methods (known as progressive wave tube testing).

Testing for the effects of vibration caused by acoustic noise demands a certain degree of
engineering judgement and this should be recognized both by the manufacturer/supplier and
the purchaser of the specimen. Based on the guidance provided in this standard, the writer of
the relevant specification is expected to select the most appropriate method of test and values
of severity, taking account of the nature of the specimen and its intended use.

Since the acoustic levels occurring during testing are high enough to be damaging to human
hearing, appropriate protective measures need to be taken to reduce the noise exposure of
operators performing the test to a level regarded as permissible from the standpoint of hearing
conservation.
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ENVIRONMENTAL TESTING -

Part 2-65: Tests —
Test Fg: Vibration —
Acoustically induced method

1 Scope

This part of IEC 60068 provides standard procedures and guidance for conducting acoustic
tests in order to determine the ability of a specimen to withstand vibration caused by a
specified sound-pressure level environment to which it is, or is liable to be, subjected.

For sound pressure level environments of less than 120 dB acoustic tests are not normally
required.

This standard determines the mechanical weakness and/or degradation in the performance of
specimens and to use this information, in conjunction with the relevant specification, to decide
on their acceptability for use. The methods of test may also be used as a means of establishing
the mechanical robustness or fatigue resistance of specimens.

Two procedures are described for conducting tests and for measurement of the sound
pressure levels within the acoustic noise field and considers the need for measurement of the
vibration responses at specified points on the specimen. It also gives guidance for the
selection of the acoustic noise environment, spectrum, sound pressure level and duration of
exposure.

The progressive wave tube method is relevant to material where aerodynamic turbulence will
excite part, or all, of the total external surface. Such applications include aircraft panel
assemblies where the excitation exists on one side only. The reverberant chamber method is
relevant where it is preferable to induce vibration onto the entire external surface of equipment
by distributed excitation rather than fixed points by means of electro-dynamic shakers.

2 Normative references

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

EC 61672-1, Electroacoustics — Sound level meters — Part 1: Specifications

ISO/IEC 17025:2008, General requirements for the competence of testing and calibration
laboratories

3 Terms, definitions, symbols and abbreviations

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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3.11

acoustic horn

tube with increasing cross-section of generally exponential envelope, used to couple an
acoustic source to the test volume, for example the inside of a reverberation room, thus
achieving the maximum transfer of sound energy

Note 1 to entry: Each acoustic horn has individual transfer characteristics which affect the sound spectrum.

3.1.2
analysis integration time
time duration over which a signal is averaged

Note 1 to entry: See Clause A.8.

3.1.3
bandwidth
difference between the nominal upper and lower cut-off frequencies

Note 1 to entry: It may be expressed
a) in hertz,
b) as a percentage of the pass-band centre frequency, or

c) as the interval between the upper and lower nominal cut-off frequencies in octaves.

3.1.4

overall sound pressure level

OASPL

value computed from the third-octave or octave band sound pressure levels L;

m 1/10

LG =10 |Og10 210 !
i=1

where
Lg is the overall sound pressure level in dB;
L; is the sound pressure level in the ith third-octave or octave band;
m is the number of third-octave or octave bands.
3.1.5

centre frequency
geometric mean of the nominal cut-off frequencies of a pass-band

Note 1 to entry: The nominal upper and lower cut-off frequencies of a filter pass-band are defined as those
frequencies above and below the frequency of maximum response of a filter at which the response to a sinusoidal
signal is 3 dB below the maximum response.

Note 2 to entry: The geometric mean is equal to 0‘1xf2)1/2, where f, and f, are the cut-off frequencies.

3.1.6

constant-bandwidth filter

filter which has a bandwidth of constant value when expressed in hertz; it is independent of the
centre frequency of the filter

3.1.7
cut-off frequency (of acoustic horn)
frequency below which an acoustic horn becomes increasingly ineffective

Note 1 to entry: This cut-off frequency is a main characteristic of an acoustic horn.
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3.1.8

diffuse sound field

sound field which, in a given region, has statistically uniform energy density, for which the
directions of propagation at any point are randomly distributed

Note 1 to entry: In a diffuse sound field, the sound pressure level measured with a directional microphone would
give the same results whatever its orientation.

[SOURCE: |EC 60050-801:1994 [1]1, definition 801-23-31, modified — Addition of the Note 1 to
entry]

3.1.9

electro-pneumatic transducer

hydraulic-pneumatic transducer

most generally employed laboratory source of acoustic noise to simulate sound pressure levels
encountered in a high operational ambient acoustic noise environment

Note 1 to entry: This transducer consists of a pneumatic transducer supplied with pressurized gas modulated by
an electromagnetic or hydraulic valve.

Note 2 to entry: This type of transducer provides a continuous spectrum of energy over a wide frequency band
with random amplitude distribution and is capable of providing a shaped sound spectrum to meet the specifications
in acoustic testing (see Clause A.5).

3.1.10

grazing incidence

angle between the direction of the acoustic wave and either the surface of the specimen and/or
the sensing surface of the acoustic transducer, 0 ° being parallel and 90 ° normal to the
surface

3.1.11
frequency interval
ratio of two frequencies

[SOURCE: [EC 60050-801:1994, definition 801-30-07]

3.1.111
octave
interval between two frequencies which have a ratio of 2

3.1.11.2

one-third octave

1/3

interval between two frequencies which have a ratio equal to 21/3

Note 1 to entry: Octave and third-octave frequency bands are defined by their geometric centre frequencies in

[2].

3.1.11.3

one-twelfth octave

112

interval between two frequencies which have a ratio equal to 21/12

3.1.12

measuring points

specific points in the sound field at which sound pressure is measured for the conduct of the
test

1 Figures in square brackets refer to the bibliography. Documents
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