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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROACOUSTICS - SOUND CALIBRATORS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
intefnational co-operation on all questions concerning standardization in the electrical and electronicifi¢lds. To
this|end and in addition to other activities, IEC publishes International Standards, Technical Sp€cififations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred) to’ s “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inferested
in the subject dealt with may participate in this preparatory work. International, governmental afgd non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates|closely
withl the International Organization for Standardization (ISO) in accordance with cofditions determ|ned by
agr¢ement between the two organizations.

2) The|formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interpational
congensus of opinion on the relevant subjects since each technical committeeyhas representation from all
intefested IEC National Committees.

3) IEC|Publications have the form of recommendations for international use“and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensufe that the technical contenf of IEC
Pubjications is accurate, IEC cannot be held responsible for the .way in which they are used or [for any
misinterpretation by any end user.

4) In grder to promote international uniformity, IEC National Cémmittees undertake to apply IEC Publ|cations
transparently to the maximum extent possible in their natienal and regional publications. Any divérgence
between any IEC Publication and the corresponding nationahor regional publication shall be clearly indi¢ated in
the Jatter.

5) IEC]|itself does not provide any attestation of conforfity. Independent certification bodies provide copformity
assessment services and, in some areas, access*o. IEC marks of conformity. IEC is not responsible [for any
seryices carried out by independent certification bodies.

6) Al

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual expgrts and
members of its technical committees andJEC National Committees for any personal injury, property damage or
othgr damage of any nature whatseever, whether direct or indirect, or for costs (including legal feg¢s) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publjications.

sers should ensure that they have the latest edition of this publication.

8) Attgntion is drawn to the Normative references cited in this publication. Use of the referenced publicgtions is
indigpensable for the correct application of this publication.

9) Attgntion is drawn to(the possibility that some of the elements of this IEC Publication may be the supject of
patgnt rights. IEC shall not be held responsible for identifying any or all such patent rights.

This nedline*version of the official IEC Standard allows the user to identify the chpnges
made|to, the' previous edition. A vertical bar appears in the margin wherever a change
has bgeen made. Additions are in green text, deletions are in strikethrough red text
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International Standard IEC 60942 has been prepared by IEC technical committee 29:
Electroacoustics, in cooperation with the International Organization of Legal Metrology

(OIML

).

This fourth edition cancels and replaces the third edition published in 2003, of which it
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) deletion of the class designations, class LS/C, class 1/C and class 2/C;

b) adfition of two further class designations, class LS/M and class 1/M, specifically for
pidtonphones;

c) adgition of an amended criterion for assessing conformance to a ,specifi¢ation:

hformance is now demonstrated when (a) measured deviations from design goals
ceed the applicable acceptance limits and (b) the uncertainty of measurement do

Ho not
£s not

exgeed the corresponding maximum-permitted uncertainty;
d) mgqdification to the short-term level fluctuation test of the sound pressure level stability;
e) change to some environmental test conditions to avoid icing;
f) addition of an alternative test for immunity to radio-frequency fields using trangverse

elgctromagnetic (TEM) waveguides.
The tgxt of this International Standard is based on the following documents:

FDIS Report on voting
29/962/FDIS 29/969/RVD

Full information on the voting for the approval of this International Standard can be folund in

the re

This d

bort on voting indicated in the above table.

ocument has been drafted in-accordance with the ISO/IEC Directives, Part 2.

The committee has decided-that the contents of this document will remain unchanged until the

stabilify date indicated on.the IEC website under "http://webstore.iec.ch" in the data reldted to
the splecific document.(At this date, the document will be

e reg¢onfirmed,

e wiflhdrawny

] rellaced by a revised edition, or

e amended.

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

Sound calibrators are designed to produce one or more known sound pressure levels at one
or more specified frequencies when coupled to specified models of microphone in specified
configurations, for example, with or without protective grid. The sound pressure level
generated by-a some sound calibrators-may depends on-environmental-conditions—such-as the

static pressure—airtemperature-and-relative-humidity.

Sound calibrators have two principal applications:

a) the[ determination of the eleciroacoustical pressure sensilivity of specified madgls of
miqrophone in specified configurations;

b) chgcking or adjusting the overall sensitivity of acoustical measuring devices or systems.
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ELECTROACOUSTICS — SOUND CALIBRATORS

1 Scope

This d

ocument specifies the performance requirements for three classes of sound calibrator:

class LS (Laboratory Standard), class 1 and class 2. Telerance Acceptance limits are smallest
for class LS and greatest for class 2 instruments. Class LS sound calibrators are normally
used only in the laboratory; class 1 and class 2 are considered as sound calibrators for field

use.
and a
IEC 6

class 1 sound calibrator is primarily intended for use with a class 1 sound level|meter
class 2 sound calibrator primarily with a class 2 sound level meter, as specified in
672-1.

acceptance limits for class LS sound calibrators are based‘on the us¢ of a
ory standard microphone, as specified in IEC 61094-1, for'démonstrations of
mance to the requirements of this document. The—telerance \acCeptance lim|ts for
and class 2 sound calibrators are based on the use of a working’standard microphone,
cified in IEC 61094-4, for demonstrations of conformance t6& the requirements pf this
ent.

To pr
contai

tests",
"Relat]
maxini
confor

This d
sound
sound

A sou
for thg

2 N

bmote consistency of testing of sound calibrators and ease of use, this document
hs three normative annexes — Annex APattern evaluation tests", Annex B "Pé¢riodic
Annex C "Pattern evaluation report”, and two informative Annexes — Arnex D
onship between tolerance interval, corresponding acceptance interval angd the
um-permitted uncertainty of measurement" and Annex E "Example assessmepts of
mance to specifications of thiscdocument".

ocument does not include-requirements for equivalent free-field or random-incidence
pressure levels, such‘\as—-may can be used in the overall sensitivity adjustmer]t of a
level meter.

hd calibrator-may can provide other functions, for example, tonebursts. Requirgments
se other functions are not included in this document.

brmative references

The fd

Howina -documents ara rafarrad tao in thao tawt in cuech o wav that cama nr all thelr
........ g—e ot etSs—atre—+etreHea—+o—h—me—text—ih—SuHei—a—Way—Ha+—5SoHhe—or—an

content constitutes requirements 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 60050-801:1994, International Electrotechnical Vocabulary — Chapter 801: Acoustics and
electroacoustics

IEC 61000-4-2:4995 2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test—Basic-EMC-Publication

IEC 61000-4-3:2002 2006, Electromagnetic compatibility (EMC) — Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test
Basic EMC. Publicati
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IEC 61000-4-20:2010, Electromagnetic compatibility (EMC)

—9-

Part 4-20: Testing and

measurement techniques — Emission and immunity testing in transverse electromagnetic

(TEM)

waveguides

IEC 61000-6-1:4997 2005, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards
— Immunity for residential, commercial and light-industrial environments

IEC 61000-6-2:2005, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards —
Immunity for industrial environments?2

IEC 61000-6-3:2006, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards —

Emissfon standard for residential, commercial and light-industrial environment

IEC 61000-6-3:2006/AMD1:2010

IEC 61094-1:2000, Measurement microphones — Part 1: Specifications for laboratory standard
microfphones

IEC 81

oo

IEC 61094-4:1995, Measurement microphones — Part 4: Specifications for working stgndard
microphones

IEC 61094-5:2004, Electroacoustics — Measurement{microphones — Part 5: Methofls for
pressiyre calibration of working standard microphoneSsby comparison

IEC 61672-1:2002, Electroacoustics — Sound level meters — Part 1: Specifications

CISPR 16-1-1, Specification for radio distarbance and immunity measuring apparatys and
methods — Part 1-1: Radio disturbangg” and immunity measuring apparatus — Measuring
apparqtus

CISPR 16-2-3:2016, Specificatigw for radio disturbance and immunity measuring apppratus
and methods — Part 2-3: Methods of measurement of disturbances and immunity — Raldiated
disturpance measurements

CISPR 22:4997 2008, Information technology equipment — Radio disturbance characterigtics —
Limits|and methods$ of measurement3

CISPR/IEC 4000821008 Flortromaanetic comnatihilitv (EAMCY) Dart B (Conaric otandbrdc
CISPRAEC 64800-8-3:1996, Electromagnetic-compatibility (EMGC)—Part 6: Generic-standprds
Sectign 3:--Emission standard for residential, commercial-and light-industrial-environmenfs

2" edition (2005). This 2"9 edition has been replaced in 2016 by a 3™ edition IEC 61000-6-1:2016,

Electromagnetic compatibility (EMC) — Part 6-1: Generic standards — Immunity standard for residential,
commercial and light-industrial environments, but to ensure consistency with other TC 29 standards this 3"
edition has not been used or referenced in this document, but will be considered prior to the next revision of

this

document.

2" edition (2005). This 2"9 edition has been replaced in 2016 by a 3™ edition IEC 61000-6-2:2016,

Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity for industrial environments, but
to ensure consistency with other TC 29 standards this 3™ edition has not been used or referenced in this
document, but will be considered prior to the next revision of this document.

6" edition (2008). This 6" edition has been replaced in 2015 by CISPR 32:2015, Electromagnetic compatibility

of multimedia equipment — Emission requirements, but to ensure consistency with other TC 29 standards
CISPR 32:2015 has not been used or referenced in this document, but will be considered prior to the next
revision of this document.
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ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of
uncertainty in measurement (GUM:1995)

ISO 266:1997, Acoustics — Preferred frequencies

ISO/IEC Guide 99, International vocabulary of metrology — Basic and general concepts and
associated terms (VIM)

3 Teérms and definitions

For the purposes of this document, the terms and definitions given in IEG'60050-801 aphd the
SO Publication{nternational- Vocabulary—of Basic—and-General-Terms JnlMetrology 1SO/IEC
Guide|99, and the following apply.

ISO and IEC maintain terminological databases for use in stahdardization at the following
addregses:

e |EC Electropedia: available at http://www.electropediadorg/

e ISP Online browsing platform: available at http://Waww.iso.org/obp

NOTE |Definitions for other relevant quantities are given in‘the’documents referenced in Clause 2.

3.1
sound calibrator
devicqg that generates a sinusoidal sound pressure of specified sound pressure lev¢l and
frequgncy when coupled to specified models of microphone in specified configurations

3.2
pistonjphone
sound|calibrator in which the, sound pressure is generated in a fixed air volume by the fnotion
of ong or more pistons, ¢reating a well-defined volume velocity

3.3
specified sound)pressure level
sound| pressure)level(s) generated under reference environmental conditions for use with a

particllar microphone model and configuration, valid for either an individual sound callbrator
(in thg case/of a class LS calibrator) or all sound calibrators of the same model (in the cpse of
a clasg™’or class 2 calibrator)

Note 1 to entry: Specified sound pressure level is expressed in decibels (dB).
Note 2 to entry: The reference value is 20 pPa.

3.4

nominal sound pressure level

close approximation to the specified sound pressure level(s), valid for all sound calibrators of
the same model, rounded to the nearest decibel (intended for marking)

Note 1 to entry: Nominal sound pressure level is expressed in decibels (dB).

Note 2 to entry: The reference value is 20 pPa.
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3.5

specified frequency

frequency(ies) of the sound generated by the sound calibrator under reference environmental
conditions, valid for either an individual sound calibrator (in the case of a class LS calibrator)
or all sound calibrators of the same model (in the case of a class 1 or class 2 calibrator)

Note 1 to entry: Specified frequency is expressed in hertz (Hz).

3.6

nominal frequency

close approximation to the specified frequency, often rounded according to ISO 266 (intended
for marking)

Note 1 jo entry: Nominal frequency is expressed in hertz (Hz).

3.7
principal sound pressure level
nominpl sound pressure level specified in the instruction manual as principal

Note 1 [to entry: Where the sound calibrator produces more than one sound pressure level, the manufacturer
identifigs one nominal sound pressure level as principal.

Note 2 |to entry: Principal sound pressure level is used during demonstfation of conformance of thg sound
calibratpr to the requirements of this document.

Note 3 fo entry: Principal sound pressure level is expressed in decibels (dB).

Note 4 fo entry: The reference value is 20 pPa.

3.8
principal frequency
nominpl frequency specified in the instruction’'manual as principal

Note 1 fo entry: Where the sound calibrator proaddces more than one frequency, the manufacturer identifies one
nomina| frequency as principal.

Note 2 fo entry: Principal frequency is ‘used during demonstration of conformance of the sound calibratof to the
requirefnents of this document.

Note 3 jo entry: Principal frequencys expressed in hertz (Hz).

3.9
replicption
repeal of a measurement involving coupling the microphone to the sound calibrator angd then
completely remeying the microphone from the sound calibrator

3.10
total distortion + noise

ratio & } } S } cOMmPenen ; g any
harmonics and sub-harmonics, to the root-mean-square of the entire signal

Note 1 to entry: Distortion is the correlated component of the signal due to non-linearity, and noise is the
uncorrelated component.

Note 2 to entry: Total distortion + noise is expressed in per cent (%).

3.11

reference orientation

orientation of a sound calibrator such that the principal axis of the opening of the cavity (the
axis along which the microphone is inserted into the cavity) coincides with the principal
direction of an emitter or receiver of radio-frequency fields, the opening of the cavity facing
away from the emitter or receiver
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3.12
reference plane
plane of contact between the microphone and the sound calibrator

3.13

effective load volume of a microphone

volume of air at reference environmental conditions that has the same acoustic compliance as
the cavity bounded by the reference plane, the microphone diaphragm and the outer
cylindrical surface of the microphone at the reference plane, including the equivalent volume
of the microphone (described in IEC 61094-1)

Note 1
frequenfy.

3.14
coverpge probability
probability that the set of true quantity values of a measurand is contained Wwithin a sp¢cified
coverage interval

[SOURCE: ISO/IEC Guide 98-4:2012, 3.2.8]

3.15
acceptance limit
specifled upper or lower bound of permissible measured quantity values

Note 1 fo entry: Acceptance limits in this document are analogo{s t6 the allowances for design and manufacturing
in [IEC §0942:2003.

[SOURCE: ISO/IEC Guide 98-4:2012, 3.3.8, mogdified — Note 1 to entry has been added.

4 Reference environmental conditions

Refergnce environmental conditionsifor specifying the performance of a sound calibratol are:

— airltemperature: 23 2G;
— stgdtic pressure: 101,325 kPa;
— relptive humidity: 50 %.

5 Requirements

5.1 General

511 Assound calibrator conforming to the requirements of this document shall haye the
characteristicsdescribedimCtause5—Adaptors may beprovidedtoaccommodatemore than
one model of microphone. For the purpose of this document, any such adaptor is an integral
part of the sound calibrator.

5.1.2 The sound calibrator shall conform to the requirements of this document for one or
more of the sound pressure level and frequency combrnatrons avallable —Au—the—eembmanens

des+gna¥+epf A muIt| IeveI and muIt| frequency sound Cal|brator shaII Conform to the
requirements for the same class designation for all sound pressure level and frequency
combinations for which the instruction manual states that the instrument conforms to the
requirements of this document. Conformance to the requirements of this document shall not
be stated for sound pressure level and frequency settings for which this document provides no
telerance acceptance limits.
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where reference is made to a specific class of sound
be supplied with an

£

m

Each specified level shall be defined in terms of an absolute level.

Class LS sound calibrators shall

Throughout this document

&

3
4

1

1
containing the information required by 6.2. For class 1 and class 2 sound calibrators, the

influence of static pressure to conform to the specifications for the appropriate class shall

have the letter "C M" added to their class designation.-Class-LS-and-class1-sound-calibrators

specified sound pressure level(s) and specified frequency(ies) shall be given in the instruction
5.1.5 Class LS and class 1-soeund-calibrators pistonphones that require corrections for the

calibrator, this includes all the designations under that class, unless otherwise stated.
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5.1.6 Sound calibrators designated class LS/M may also claim conformance to the
requirements for a sound calibrator designated class 1/M if they meet the full specifications
described in this document for both classes of sound calibrator.

5.1.7 Sound calibrators, other than those designated class LS/M or class 1/M, shall not
require corrections for any of the environmental conditions to conform to the requirements for
the relevant class.

5.1.8 Sound calibrators designated class LS/M and class1/M shall either be supplied with a
barometer, or the manufacturer shall state the specifications in the instruction manual for any
barometer to be used. A statement shall be included in the instruction manual giving the
unceriat f f - H 95%,
so that the ability of a class LS/M or class 1/M sound calibrator to conforml{o the
requirements for the relevant class is not affected.

NOTE A class LS/M sound calibrator is normally used only in the laboratory where a suitable“device is [ikely to
be available for measuring static pressure.

NOTE 2 Some barometers provide the data directly in the form to be used to correct\ynm€asured sound pyessure
levels tp the reference static pressure.

Table 1 — Sound calibrator classes and designations

Class Designation Description

Soundalibrator designed to meet the
specifigations of this document for a class LS
degjce’with no corrections for the influence o
govironmental conditions

LS

LS
Pistonphone designed to meet the specificatipns of

this document for a class LS device with the
application of corrections for the influence of ptatic
pressure only

LS/M

Sound calibrator designed to meet the
specifications of this document for a class 1 device
with no corrections for the influence of
environmental conditions

Pistonphone designed to meet the specificatipns of
this document for a class 1 device with the
application of corrections for the influence of ptatic
pressure only

1/M

Sound calibrator designed to meet the
specifications of this document for a class 2 device
with no corrections for the influence of
environmental conditions

5.1.9 [f7a specific orientation of the sound calibrator is to be used to conform fo the
requirements of this document, this orientation shall either be indicated on the sound
calibrator, or the indication on the sound calibrator shall refer to the instruction manual, which
shall state the required orientation.

5.1.10 All performance requirements relate to the operation of the sound calibrator following
stabilizing of the coupling of the microphone and sound calibrator, and after the sound
pressure level and frequency have stabilized. The elapsed time necessary for stabilization of
the sound pressure level and frequency, which begins once the sound calibrator is switched
on with the microphone coupled to it, shall be stated in the instruction manual, and shall not
exceed 30 s for any applicable combination of environmental conditions specified in 5.5.
Where this stabilization time exceeds 10 s, an indicator shall be provided to demonstrate
when the output from the sound calibrator has stabilised. Information on the operation of this
indicator shall be given in the instruction manual. Following the stabilization time, the sound
pressure level and frequency shall remain stable within the acceptance limits of Table 2 and
Table 4, or Table 5 and Table 6, as applicable, whilst switched on, which shall be for a period
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of at least 70 s. The sound calibrator and microphone shall be allowed to reach equilibrium
with the prevailing environmental conditions before coupling.

NOTE 1 A period of at least 70 s is chosen as the measurement of short-term level fluctuation described in 5.3.3
requires measurement over a period of 60 s of operation of the sound calibrator.

NOTE 2 The stabilization time required following the coupling of the microphone to the sound calibrator-may can
vary considerably depending on the model of microphone and sound calibrator in use.

NOTE 3 It is important that the sound calibrator is designed such that the static pressure inside the sound
calibrator is equal to the static pressure outside the sound calibrator.

5.1.11 If the tests described in Annex A require the sound calibrator to operate for longer

than trmmmmmanruction

manual to describe how this can be achieved.

Q>

5.1.12 Those components of a sound calibrator that are not intended to be a@essible to the
S

user ghall be protected by-seals—or markings or a mechanism that makes @ components
inaccqgssible. .

b(‘l/.

e

el-of confidephceof

C—Guide{to-the

aximum—permitted

of this-docyment

onsidered to pe the

n_ _and ciihecadanant

—and—subsdquent

excee he maximum 3»}.. ed value given-in-Annexe A and B he-me Hremen hill not
be usad to demonstrath danformance to the reauirements of th andard

5113 In 5.3 %.9, acceptance limits are provided for allowable values of megsured

sign goals. For testing laboratories, the maximum-permitted uncertainfies of
measyrem or a coverage probability of 95 % are stated in Annex A. Annex D describles the
relation etween tolerance interval, corresponding acceptance interval and the maxjmum-
permift ncertainty of measurement.

deviatjons fro

5.1.14 The acceptance limits given for class LS sound calibrators also apply to those sound
calibrators designated as class LS/M. The acceptance limits given for class 1 sound
calibrators also apply to those sound calibrators designated as class 1/M.

5.1.15 Conformance to a performance specification is demonstrated when the following
criteria are both satisfied: (a) measured deviations from design goals do not exceed the
applicable acceptance limit AND (b) the corresponding uncertainty of measurement does not
exceed the corresponding maximum-permitted uncertainty of measurement given in Annex A
for a coverage probability of 95 %.

5.1.16 If the actual uncertainty of a measurement performed by the test laboratory,
calculated for a coverage probability of 95 %, exceeds the maximum-permitted value given in
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Annex A, the measurement shall not be used to demonstrate conformance to the
requirements of this document.

5.1.17 Annex E gives examples of evaluation of conformance to specifications of this
document.

5.1.18 Full conformance to this document is only demonstrated when the model of sound
calibrator has been shown to conform to the requirements of this document for pattern
evaluation when tested according to Annex A, and the individual specimen of sound calibrator
has been shown to conform to the requirements of this document for periodic testing when
tested according to Annex B.

5.2 |Adaptors

The instruction manual for the sound calibrator may provide information to aflow dedign of
adapters to be used with the sound calibrator. This design data shal~ihclude 3gll the
informjation necessary to create an adaptor that can be used with the] specified [sound
calibrator in a manner that maintains the specified performance class. Where this desigh data
is supplied, the instruction manual shall specify the insertion distanceZafid minimum digmeter
of the|microphone at which sealing will occur.

5.3 |Sound pressure level
5.3.1 General

5.3.1. All specified sound pressure level(s) gengérated shall be stated in the instqjuction
manual with a resolution better than, or equal to, 0;\dB.

5.3.1.2 All the requirements and-telerancefacceptance limits specified in this document
relate| to the level of the sound pressure- produced at the diaphragm of the ingerted
microphone.

5.3.1.3 The principal sound pressure level of the sound calibrator shall be at least|90 dB
re 20juPa when the sound calibrator is applied to the models of microphone [n the
configurations specified in the-instruction manual.

5.3.2 Generated sound-pressure level

Fhe-soun pressur l evel nnnrafa y ou calibrator 2
ever—i@—s—et—epe#atrem The absolute value of th difference between a measured [so
pressiire levelfand the corresponding specified sound pressure level,—extended—Ry—the
expanped-uncertainty-of measurement; shall not exceed the-telerance acceptance limits| given
in Table 2 for the class of sound calibrator. For sound calibrators with—letter—C’| class
designation” LS/M or 1/M, the measured level shall be corrected for static presspyre, if
necessaky, to the reference-enviranmaeaentgl caonditiang static pressure gi\/nn inClause 4 These
telerance acceptance limits apply to measurements made at and around reference
environmental conditions within the following ranges: 97 kPa to 105 kPa, 20 °C to 26 °C and
40 %to 65 % relative humidity.

shall he measured - as an
e easureaas

\NQr
1RE o T

5.3.3 Short-term level fluctuation

The fluctuation in the sound pressure level shall be measured with time-weighting F (nominal

time constant of 125 ms as specmed in IEC 61672 1) by%akmg—a—;mmmum%@

determlnlng the mean and the maximum and minimum Ievels generated over a penod of 60 s
of operatlon of the sound callbrator by sampllng at Ieast 30 times. —Qne-haﬁ—et—the—d#e#enee
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value of the dlfference between each of the maximum and minimum Ievels measured, and the
mean value shall each not exceed the short-term level fluctuation acceptance limits given in
Table 2 for the class of sound calibrator. These short-term level fluctuation acceptance limits
apply to measurements made at and around reference environmental conditions within the
ranges specified in 5.3.2.

Where a sound calibrator is operated over a period of greater than 60 s, for example in
measuring the performance of other instruments such as sound level meters, it is necessary
to establish the level fluctuation over the longer time period.

NOTE 1 No specifications are provided in this document for a greater time period of operation.

NOTE At lower frequencies, even for a stable signal, a short-term level fluctuation greater thaQ zero| will be
indicatdd by the specified method of measurement. This is caused by the variation in the instantaneoug sound
pressurfe and the limited time averaging by the specified F time-weighting. The acceptance~limits for shprt-term
level flyctuation are increased at lower frequencies to allow for this phenomenon.

Tablle 2 —Tolerance Acceptance limits for sound pressure level and’short-term I¢vel
fluctuation, at and around reference environmentalconditions

Range of no_minal Sound ;J;g:::larreclz\:ﬁ::te:eranee Short-term level fluctuation limits
frequencies dB dB
Hz Class LS Class 1 Class Class LS Class 1 Claps 2
31,510 <160 - 0.50 > - 0.20 -
160-to-1-250 0520 0540 0575 05056 0510 O;p0
|-t - 0,60 - - 0,10 -
>4-000-t0-8-000 - 0,80 - - 010 -
$8-000-t0-16-000 - 100 - - 010 -
31,5to 63 - 0,30 - - 0,20 -
> 63 to < 160 - 0,30 - - 0,10 -
160 to 1 250 0,40 0,25 0,40 0,03 0,07 0,5
> 1 250 to 4 000 = 0,35 - - 0,07 -
> 4 000 to 8 000 - 0,45 - - 0,07 -

3 8 000 to 16 000 - 0,50 - - 0,07 -
NOTEH Sound pressure level-telerance acceptance limits are for the absolute value of the difference bgtween
the sound pressureflevel generated by the sound calibrator and the specified sound pressure level—extendled-by
e :

e B I e T A R
extended-by-the expanded-uncertainty of measurement.
NOTELR—For—a—eclasstS—orelass2—seound—ealibraterthe———symbels—in—the—table—inrdicate—ranges—ofrOminal
frequency for which this document provides no-telerance acceptance limits.

5.3.4 Sound pressure level over range of supply voltage

The absolute value of the difference between the sound pressure level generated by the
sound calibrator, determined according to 5.3.2 over the range of supply voltages specified in
the instruction manual, and the sound pressure level measured at the nominal supply voltage
under reference environmental conditions;—extended—by—the—expanded—unecertainty—of
measurement; shall not exceed the-telerance acceptance limits given in Table 3 for the class
of sound calibrator. Also, the-telerance acceptance limits given in Table 2 for the absolute
value of the difference between the measured sound pressure level and the specified sound
pressure level shall not be exceeded for any supply voltage within the range.
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Table 3 —Tolerance Acceptance limits for the effect of supply voltage on sound
pressure level, under reference environmental conditions

Tolerance Acceptance limits

dB
Class LS Class 1 Class 2
0,02 0,06 0,16

NOTETolerance Acceptance limits are for the absolute value of the difference
between the sound pressure level generated by the sound calibrator over the range
of operating voltage, and the sound pressure level measured at the nominal supply

5.4
5.4.1

5.4.1.
the rg
equati
ISO 2

5.4.1.]

5.4.2

The 4

Vollage;,—exteraeadbythe-expahaeduhceratity-ot-eastrement.

Frequency
General

The principal frequency of the sound generated by the sound,calibrator shal
nge from 160 Hz to 1 250 Hz. Specified frequencies shall~be calculated fro
on for exact frequency given in 3.1 of ISO 266:1997, arytaken from Tabl
56:1997 which gives the calculated frequency.

p The principal sound pressure level shall be available at the principal frequen

Frequency of sound generated by the sound-calibrator

bsolute value of the difference in per cent between the frequency of the

generated by the sound calibrator and the corresponding specified frequency;—exteng

the—eX
given

meast
specif]
relativ

-'shall not exceed the-telerance acceptance
n Table 4 for the class of sound callbrator These-telerance acceptance limits aj
rements made at and around reference environmental conditions within the o
ed in 5.3.2-97 kPa-to-105kPa, 20 °C to 26 °Cand 40 % relative-humiditytof
e-humidity.

Table 4 —Tolerance Acceptance limits for frequency, at and around
reference environmental conditions

Folerance Acceptance limits
%

Class LS Class 1 Class 2
0,7 0,7 1,7

be in
m the
b 1 of

sound

led by
limits
ply to
anges
s

NOTE-1—Tolerance Acceptance limits are for the absolute value of the difference in
per cent between the frequency of the sound generated by the sound calibrator and

the specified frequency,—extended-by-the-expanded-uncertainty-of-measurement.

NOTE—2 Tolerance Acceptance limits are expressed as a percentage of the
specified frequency.

5.5 Influence of static pressure, air temperature and humidity
544—For enwronmental condltlons outS|de the ranges speC|f|ed in 5 3. 2—ef—9llepa—te
D 40-% -

calibrators shaII operate W|th|n the—tele#anee acceptance I|m|ts glven in TablesS and 6
relative to the values measured under reference environmental conditions, and shall not
exceed the-telerance acceptance limits for Table 7, for the class of sound calibrator, over any
combination of the range of environmental conditions given below.

Class LS Static pressure: 65 kPa to 108 kPa


https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

s 4 5
°
ental

o tha
thHe
Al

SASA IR~
A=

oo
CHVHOHHHC

Tatgc—ot

overshe anpnropriate ranae-—of environd
tHe—appropHate

65 kPa to 108 kPa

+16 °C to +30 °C
25 % to 90 %

0 °C to +40 °C
25 % t0 90 %
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Combj|nations of air temperature and relative humidity that would yield a dewpoint\greater

than 439 °C are excluded from the tests of conformance with these specifications.

NOTE |The range of environmental conditions for class 1 and class 2 sound¢alibrators is the same as spegified in

IEC 61672-1 for class 1 and class 2 sound level meters.
B 42 1|1Clagss | S andclass 1 sound-calibrators-that conferm - to-the reauirements of Tabl

S e
and - 6lfor the aiven class of sound calibrator

Class 1
Class |2

calibrators that conform to the reauirementesof Tables 4 5 and 6 for the class of kound

EaHPIOrsS
calibrdtor overthe anpronriate ranae of edvironmental conditions-snecified-in 541
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Table 5 —Telerance Acceptance limits for sound pressure level,
over the specified range of environmental conditions

level ¢

conditi
e

NOTE |
freque

Range of nominal Foleranee Acceptance limits

frequencies dB

Hz Class LS Class 1 Class 2

31,5to < 160 - 0;50 0,25 -

160 to 1 250 0;26 0,10 0546 0,25 0;606 0,40
> 1250 to 4 000 - 0,60 0,30 -
>4 000 to 8 000 - 0,86 0,45 -
> 8 000 to 16 000 - 4,60 0,60 -

NOTE{+—Teolerance Acceptance limits are for the absolute value of the difference between the seund’ pressure

enerated by the sound calibrator over the specified range of environmental conditions (excludi
bns covered by Table 2) and the sound pressure level measured under reference environmental con

12 For a class LS or class 2 sound calibrator the symbols in the table indicate ranges of n
hcy for which this document provides no-telerance acceptance limits.

ng the
itions;

ominal

Table 6 —Teolerance Acceptance limits forfrequency,
over the specified range of environmental'conditions

Folerance Acceptance limits
%

Class LS Class 1 Class 2
0,7 0,7 1,7

NOTE
freque
(exclug
conditi

NOTE |

1 +—Tolerance Acceptance limits are for thé“absolute value of the difference in per cent betwe
hcy of the sound generated by the sound'Calibrator over the specified range of environmental con
ing the conditions covered by Table “4) and the frequency measured under reference environ
bNS; : .

P Toleranee Acceptance limits areexpressed as a percentage of the specified frequency.

en the
ditions
mental

5.6

The tq
20-kH1

expan
Table

NOTE 1

Total distortion +noise

tal distortion *_hoise, measured over the frequency range from-atleast22; 5
e 22,4 Hz_{@ominal frequency) to 22,4 kHz (nominal frequency);—extended—&

Hed—uncertainty—of measurement; shall not exceed the maximum values gi

7, for the-applicable range of environmental conditions specified in 5.5.

A Some distortion meters-may indicate the ratio of the magnitude of the unwanted components, ir

onics—and onhharmnn:no to-the—-magnitude—of-thefundamental nnmr\nnnnf of-the-signal—Forthe-m

en in

cluding

any har

BXimum

total distortion + noise limits speC|f|ed in this document, the difference between distortion measured as a ratio of
the root-mean-square of the total distortion components + noise to the root-mean-square of the entire signal, or to

the root-mean-square of the fundamental,

instrument that measures total harmonic distortion only is not suitable.

NOTE 2 The aim is to ensure all noise contributions are included across the specified frequency range.

is insignificant compared with the uncertainty of measurement. An
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Table 7 — Maximum total distortion + noise

Range of nominal Total distortion + noise
frequencies %
Hz Class LS Class 1 Class 2
40
31,5to < 160 - _
3,0
160 to 1 250
2,0 2,5 3,0
40
>[T250710 16 000 = =
3,0

NOTE |

NOTE-
freque

- +—Tolerance Acceptance limits are for the maximum total distortion + noise generated<by.‘the

calibrafor. extended by the expanded uncertainty of measurement.

12 For a class LS or class 2 sound calibrator, the
hcy for which this document provides no-telerance acceptance limits.

sound

symbols in the table indicatenranges of rjominal

5.7

The s

Power supply requirements

bund calibrator shall include as an integral part some mgans of-checking indicatirlg that

the slipply voltage is sufficient to operate the sound calibrator in accordance wi
bments of this document, or shall ensure that the,sodnd calibrator ceases to produce

requir
any s
calibrg

5.8
5.8.1

5.8.1.
config
is spe
and in
and ¢
which
docuni
(if any

5.8.1.]
model

5.8.1.

bund output when the supply voltage falls below ‘that required to operate the
tor in accordance with the requirements of thisidocument.

Specification and calibration of microphones
Microphone models and adaptors

The instruction manual for _the sound calibrator shall either state the micro
urations as designated in IEC6,1094-1 or IEC 61094-4 with which the sound cal

h the

sound

phone
brator

cified to operate in conformity*with the requirements of this document or alterngtively,
addition if desired, state.the name of the manufacturer or supplier, model desighation

bnfigurations (for examplé, with or without protective grid) of those microphone
the sound calibrator is specified to operate in conformity with the requirements

5 with
pf this

ent. In each casegthe instruction manual shall state the required adaptor configyration

). This information/may also be given on the manufacturer’s webpage.

p For elass LS sound calibrators, at least one of the microphone configurati
5 specified shall be a laboratory standard microphone as specified in IEC 61094-1

] For class 1 and class 2 sound calibrators, at least one of the microphone

specif

ed shall be a warking standard micraphane as specified in IFC 61094-4

DNS Or

odels

NOTE A measurement microphone that conforms to the requirements of IEC 61094-1 for laboratory standard
microphones also conforms to the requirements of IEC 61094-4 for working standard microphones.

5.8.1.4

designated by the letter P in IEC 61094-1 or IEC 61094-4.

5.8.2

Microphone sensitivity level

A microphone model shall be used for which the electroacoustical characteristic is

For the microphone models specified, it shall be possible to determine the pressure sensitivity
level of the microphone by at least one of the following:

a) a method specified in IEC 61094-2; or
b) a method specified in IEC 61094-5, or by an alternative comparison method.
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5.9 Electromagnetic compatibility
5.9.1 General

Sound calibrators shall conform to the requirements of this document for radio-frequency
emissions, and immunity to electrostatic discharges and power- and radio-frequency fields.

5.9.2 Radio-frequency emissions

5.9.2.1 The upper limits for the electromagnetic field strength of radio-frequency
emissions from the sound calibrator are 30 dB (re 1 pV/m) quasi-peak, measured at 10 m, for
frequencies in the range from 30 MHz to 230 MHz, and 37 dB (re 1 pV/m) quasi-peak,
measyred at 10 m, for frequencies in the range from 230 MHz to 1 GHz.

NOTE 1 The upper limits are defined for compatibility with many different standards. The limits givenin Taple 1 of
CISPR/AEC 61000-6-3:2006 and I|EC 61000-6-3:2006/AMD1:2010 form the basic requirements for| sound
calibratprs.

NOTE 4 The characteristics of a quasi-peak receiver are specified in-4-4-2-of CISPR 16-1+1.

5.9.2.2 The instruction manual shall state the mode of operation.-of the sound caljbrator
that pfoduces the greatest radio-frequency emissions.

5.9.3 Electrostatic discharges

5.9.3. Sound calibrators shall withstand contact, discharges up to 4 kV and air
dischdrges up to 8 kV, for both positive and negative voltages relative to earth groynd as
specifled in IEC 61000-6-1:2005, Table 1, requirement 1.5.

5.9.3.2 Performance criterion B as specified in IEC 61000-6-1 applies during and after
these lectrostatic discharge tests.

5.9.3.3 Following the completion~of the electrostatic discharge tests, the sound callbrator
shall be fully operational and.in.a configuration identical to that set before the start |of the
tests.

5.9.4 Immunity to power- and radio-frequency fields

5.9.4. Sound calibrators shall exhibit, as a minimum, immunity over the following fanges
of power- and radio-frequencies and field strengths:

— frejgueneyarange from 26 MHz to 1 000 MHz; root-mean-square—electromagnetic glectric
field strength up to and including 10 V/m (unmodulated) with 80 % sinusoidal amplitude

mqdulation at 900 Hz:frequencyrangefrom26-MHzto 1+ GHz;

— frequency range from 1 400 MHz to 2 000 MHz; root-mean-square electric field strength
up to and including 3 V/m (unmodulated) with 80 % sinusoidal amplitude modulation at
900 Hz;

— frequency range from 2 000 MHz to 2 700 MHz; root-mean-square electric field strength
up to and including 1 V/m (unmodulated) with 80 % sinusoidal amplitude modulation at
900 Hz;

— uniform root-mean-square alternating magnetic field strength of 80 A/m; frequency 50 Hz
and 60 Hz.

NOTE The requirements are those specified in 1.1 of Table 1 of IEC 61000-6-1:2005, and 1.2,
1.3 and 1.4 of Table 1 in IEC 61000-6-2:2005 with minor amendments. These amendments
extend the range of radio-frequency fields to cover from 26 MHz to 1 GHz, change the
modulation frequency from 1 kHz to 900 Hz, increase the field strength for the power-
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frequency field to 80 A/m, and exclude the reduced field strength requirements listed in
Table 1, Note c, of IEC 61000-6-2:2005.

NOTE- A Some sound calibrators—-may conform to the specifications of this document at an
unmodulated root-mean-square electromagnetic field strength greater than—0-\/m those
specified above. If this is the case, the applicable field strength should be stated in the
instruction manual for each range of frequencies.

NOTE The latest editions of IEC 61000-6-1 and IEC 61000-6-2, published 2016, will be considered prior to the
next revision of this document.

5.9.4.2 With the sound calibrator in the reference orientation and with the opening of the
cavity|where the microphone is inserted facing away from the emitter of the power or|radio-
frequgncy field, when the field is applied no change in operating state shall eccuf. The
absolyte value of the difference between the measured sound pressure level genérated py the
sound| calibrator in the presence of the field, and in the absence of the field, shall not gxceed
0,45 (4,10 dB for a class LS sound calibrator,-0:3 0,25 dB for a class 1 sound calibratgr, and
0,5 0,45 dB for a class 2 sound calibrator. For multi-level or multi-frequency sound calibfators,
or both, the requirements apply for each combination of frequency and\soeund pressurg level
for whilich the instruction manual states that the sound calibrator conferms to the requirements
of this|document.

5.9.4.3 Tests for immunity to radio-frequency fields ,may be performed at discrete
frequgncies in accordance with Clause 8 of IEC 61000-4-3.2806, but increments of up {0 4 %
for freguencies less than 500 MHz and up to 2 % for all ©ther frequencies may be subst}ituted
for thg 1 % specified therein. Dwell time at each fregdency shall be appropriate. Testing at a
limitedq number of discrete frequencies does not ‘€liminate the need to conform jo the
requirements of 5.9.4.1 and 5.9.4.2 at all frequengijes within the specified ranges.

5.9.4.4 Tests of immunity to radio-frequeqcy fields shall either be performed as described
in Clapse 8 of IEC 61000-4-3:2006 or shaih use an alternative test method using trangverse
electromagnetic (TEM) waveguides. Th€ requirements that shall be applied for thd TEM
waveduide are specified in IEC 610Q0°4-20, and Annex B of IEC 61000-4-20:2010 defines
methojds of implementing the testing."The performance requirements for the instrumentfunder
test ale unchanged including thecrahge of frequencies to be tested and the step size.

5.9.4. The instruction_manual for the sound calibrator shall state the configuratign and
the cgnnecting devices_(if\any) that produce the minimum immunity (maximum suscepfibility)
to power- and radio-frequency fields.

6 Instrumentmarking and documentation

6.1 [Marking of the sound calibrator

ibrators
conforming to the requirements of this document shall be supplied W|th the following minimum
information. Items a), b), ¢) and d) shall be marked on the sound calibrator. The remaining
items shall be marked on, or displayed during operation of, the sound calibrator:
a) manufacturer’s or supplier’'s name or trade mark;
b) model designation and serial number;
c) reference to this document by number and year of publication;

d) the class of mstrument mcludmg the Ietter "G M" designation, where applrcable and-the
that this

corresponds to a need for correctlons for static pressure;

e) a clear indication of all available combinations of sound pressure level and frequency that
conform to the requirements of the class;
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the nominal sound pressure level or sound pressure levels;
the nominal frequency or frequencies;

where possible, and if required for the sound calibrator, an indication of the orientation
required for installation on a microphone;

if the sound calibrator is battery operated, the preferred battery type;
model-designhations number of adaptors shall be marked on the adaptors, where provided;

where appropriate, firmware and software version numbers.

Individual calibration chart for a class LS sound calibrator

manufacturer or supplier. The chart shall state the specified sound pressure level(g) and

A clags LS sound calibrator shall be supplied with an individual calibration chart frc%m the
I

frequgncy(ies) for the models and configuration of microphone for which the soufid-ca
confoms to the requirements of this document.

6.3

brator

Instruction manual

The spund calibrator shall be supplied with an instruction manual-which shall contgfin the

a)

b)

d)

e)

f)

g)

h)

inforn]ation required by Clause 5 and by 6.1. It shall also contain the~following informatiqn:

either identification of the microphone—medels configuration(s) as designated in
IELC 61094-1 or IEC 61094-4, or alternatively (and in addition if desired), the name|of the
manufacturer or supplier, model designation and configurations—in—which-theyarg-used
(fgr example, with or without protective grid) amd\“of the relevant adaptors required,
togi;ether with detailed instructions which need tQ’ be followed to ensure that the |sound
calibrator functions as intended when used as described in the instruction manual;

for class LS sound calibrators, at least,the nominal sound pressure level(s) and
frgquency(ies), and for class 1 and class;2 sound calibrators the specified sound prg¢ssure
level(s) and frequency(ies) of the output.signal when the sound calibrator is coupled|to the
specified microphone models and cenfigurations;

where appropriate, details of relevant firmware and software, including, where applicable,
vefsion numbers;

if |a specific orientation _eof:-the sound calibrator is to be used to conform {o the
requirements of this document, this orientation shall be stated;

the elapsed time, and. details of operation of any indicator if required, before the spé¢cified
sound pressure level” and frequency stabilize, for any available combination of |sound
préssure level and frequency, once the sound calibrator is switched on with the
microphone coupled to it. In addition, the instruction manual shall give information pn the
elapsed time necessary to stabilize the microphone and sound calibrator combination,
affer they.are coupled together;

If fhe epvironmental tests, described in Annex A, require the sound calibrator to operate
fof léAger than the normal operating time, information describing how this can be
achieved,

the principal sound pressure level. For a sound calibrator with only one available sound
pressure level, this is the principal sound pressure level,;

the principal frequency. For a sound calibrator with only one available frequency, this is
the principal frequency;

the range of-environmental-conditions static pressure over which the sound calibrator is
specified to operate, and the correction data, if applicable, specified in 5.5, together with
the—expanded uncertainties of measurement—corresponding—to—a—confidence—levelof
appr—e*rmatelry for a Coverage probablllty of 95 % assomated with the correctlon data;-fer
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)

identification of the available combinations of sound pressure level and frequency that
nform to the requirements of this document for the class;

co

n)

0)
p)

q)

for class LS sound calibrators, including those with letter designation ‘C’; the typical

change in sound pressure level produced by the sound calibrator with changes in the
effective load volume of the inserted microphone, as applicable;

types of battery which-may can be used, if applicable, together with the typical operation
lifetime, details of any battery status indicator and its operation, and the nominal,

m

ximum and minimum Qupply \/nl’ragpQ' method of connection to an external

ower

su
fo

pply, where applicable;
sound calibrators with letter "G M" designation, a statement giving th&-ma]

expanded uncertainty of the measurement, for a coverage probability| of 95
enpironmental-conditions the static pressure so that the ability of a sound calibra

CO
Su
CO

for
bu

hform to the requirements of the relevant class is not affected; where”’a barom
pplied with the sound calibrator, the—expanded uncertainty of ‘measurement,
verage probability of 95 %, of the static pressure when using the'barometer;

—class-L.S sound calibrators with letter "M" designation whetg,"a barometer is re
[t not supplied, details of a suitable device to measure static pressure;

a statement of the configuration for the normal mode of operation;

ca

a
ra

if
gr

th

thT cables and accessories, if any, for use with the-sound calibrator with whig

ibrator conforms to the electromagnetic compatibility requirements of 5.9;

description of the reference orientation for testing the effects of expost
lio-frequency fields;

applicable, the unmodulated root-meand{square—electromagnetic electric field st
pater than-40-\/m the specified requirements for which the sound calibrator confo

thI specifications of this document;

configuration, sound pressure ‘level and frequency settings for greatest

frdgquency emissions;

Kimum
%, of
tor to
pter is
for a

quired

h the
re to

rength
fms to

radio-

thé configuration and connecting devices, if any, that produce minimum imfunity
(maximum susceptibility) to,power- and radio-frequency fields;

Hesign data for adagtors is included, this data shall include the insertion distand

inimum diameter gfithe microphone at which sealing will occur;

ails of the combinations of sound pressure level and frequency that do not conf
b requirements’ for the class, together with a description of their acoustical ¢

e and

brm to
harac-
ut the

t, the

manufacturer’s deS|gn goals for the addltlonal features and a statement of the corresponding

nominal-telerance acceptance limits,—including—the—expanded-—uncertainties—of-measurement

together with the maximum-permitted uncertainty of measurement for a coverage probability
of 95 %.



https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

A1

A11

- 26 - IEC 60942:2017 RLV © IEC 2017

Annex A
(normative)

Pattern evaluation tests

Introduction General

Annex A gives details of the tests necessary to demonstrate conformance to all the

requirements specified in this document for a model of sound calibrator. The tests are

applic

able to class LS, class 1 and class 2 sound calibrators, and aim to ensure that pattern

evalugation tests are performed in a consistent manner at all testing laboratories. All applicable
tests described in Annex A shall be performed.

A.1.2

a—medsurement-or-the—ab

ool appropriate—e A

Conformance to-therequirements—of this-standard-is-demonstrated-when-the repulto

testinglaboratory,-does-not-exceed-the-specified-tolerance-timit a performance specification is
demornstrated when the following criteria are both satisfied: (a) a measured deviation from a
design goal does not exceed the applicable acceptance limit agd” (b) the correspgnding
uncerﬂainty of measurement does not exceed the corresponding maximum-permitted

uncer

A1.3

ainty of measurement given in this document for the samé,coverage probability of|95 %.

Laboratories performing—these pattern evaluation tests shall calculate—the all

uncerfainties-associated-with-all-the of measurementsyin/accordance with the guidelineg given

in the
measy
of 95
make

ISO/IEC Guide-to-the-expression-of-uncertainty~in—measurement 98-3. Actual-expanded
rement uncertainties shall be calculated for)a-level-ef-confidence coverage proHability

o—using-the-necessary-coveragefactor.Where a testing laboratory is only required to

a single measurement, it is necessary. for the laboratory to make an estimate |of the

random contribution to the total uncertainty, using an earlier evaluation based on sgveral

measy

NOTE

rements for a similar sound calibrator.

A.1.4

in Ann
the r¢
perfor
maxin
the re

A1.5
measy

The-expanded uncertainties of measurement for a coverage probability of 95 %| given
ex A are the maximum permitted for demonstration of conformance, under Annex A, to
quirements of this document. If the actual-expanded uncertainty of a measurement
med by the testAdaboratory, calculated for a coverage probability of 95 %, exceefls the
um-permittédivalue, the measurement shall not be used to demonstrate conformance to
juiremepts.of this document.

In ‘Ahnex A, tables are given for the maximum-permitted-expanded uncertainfies of
rement for a coverage probability of 95 %. For sound calibrators at and ground

reference environmental conditions, Table A.1 gives the-data maximum-permitted uncertainty
for the generated sound pressure level and short-term level fluctuation, and Table A.2 gives
the-data maximum-permitted uncertainty for the frequency of the sound generated. Table A.3

gives
signal

the-data maximum-permitted uncertainty for the total distortion + noise in the output
over the specified range of environmental conditions. For sound calibrators over the

specified range of environmental conditions, Table A.4 gives the-data maximum-permitted
uncertainty for the generated sound pressure level, and Table A.5 gives the-data maximum-
permitted uncertainty for the frequency of the sound generated.

A.1.6
quanti

The test laboratory shall use instruments with current calibrations for the appropriate
ties. The calibrations shall be traceable to national standards, as required.
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A.2

A.21

Submission for test

Five specimens of the same pattern of sound calibrator shall be submitted for pattern
evaluation testing. As a minimum, the testing laboratory shall select two of the five specimens
for testing. At least one of these two specimens shall then be tested fully according to the
procedures given in Annex A. The testing laboratory shall decide whether the full tests shall
also be performed on the second specimen, or whether limited testing is adequate to provide
approval of the pattern.

A.2.2
barometer), shall be submitted for test together with a copy of the instruction manual

class

A3

A.3.1

Each sound calibrator, together with all relevant accessories (such as adapt

S sound calibrator shall also be supplied with an individual calibration charts

Principal values

It shall be confirmed that the principal sound pressure leveihof the sound cal

confofims to the requirement of 5.3.1.3.

A.3.2
the re

A4

It sha

instrug

specif

It shall be confirmed that the principal frequency of¢the”sound calibrator confo
quirement of 5.4.1.1.

Marking of the sound calibrator and supplied documentation

Il be verified that the markings on theZsound calibrator and the information

ed in 6.1 and 6.3. For class LS sound calibrators, it shall be verified that the ind

calibration chart contains all the information required by 6.2.

A.5

A.5.1

A.5.1.
condit]

A.5.1.
class

applie
refere

Performance tests at and around reference environmental conditions

General

ons specified in.5.3.2.

P ForelassLS—and-class4 sound calibrators—with—a-letter-designation—C’ desig
| S/M ehClass 1/M, where appropriate, data supplied in the instruction manual sh
d for_the influence of static pressure, to correct measured sound pressure levels

brs or
Each

brator

ms to

n the

tion manual supplied conform to the>requirements and contain all the inforgation

vidual

1 All tests in_Clause A.5 shall be performed within the ranges of environiental

nated
all be
to the

hce-environmental-conditions static pressure. If a barometer is supplied with the

sound

calibrator, it shall be used o measure the static pressure, and then the data supplied in the
instruction manual shall be applied, where appropriate, to correct measured sound pressure
to the reference environmental conditions.

levels
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A.5.1.3 Except for the tests described in A.5.5.6, A.5.5.7, A.5.5.8, A5.7.2, A.5.7.4 and
A.5.8.2, all measurements shall be performed at an operating voltage within 20 % of the
nominal operating voltage and without exceeding the specified maximum or minimum
operating voltage.

A.5.1.4 Where the manufacturer claims that a pistonphone conforms to the specifications for
both class LS/M and class 1/M, the measurements performed shall cover all tests required for
each class designation.

A.5.2 Orientation

th|s or|entat|on shall be used for testing. If no specmc onentatlon is preserib
least 3 different orientations shall be used for the measurements of sound pressurq level
descriped in A.5.5.3.

A.5.3 Ambient noise

To avdpid ambient noise affecting any measurements, tests shall only bg/performed where the
sound| pressure level measured by the microphone after coupling te\{he sound calibratpr, but
beford switching on, is at least 40 dB below the specified level being“-measured.

A.5.4 Microphone specification

For class LS, class 1 and class 2 sound calibrators, the\ficrophone used for testing shall be
one off the microphones specified for the relevant clags in 5.8.1.

A.5.5 Sound pressure level

A.5.5.1 The sound pressure level generated-'\by the sound calibrator shall be measurgd, as
an average over a period between 20 s and*25 s of operation, at the principal sound prg¢ssure
level gpecified in the instruction manual at each of the frequency settings for whi¢h the
instrugtion manual states that the instrument conforms to the requirements of this docunjent.

A55.p =oclocc Lo conmel o ibesione the pndecocbons oball beoo lebeorsdone oldoelond

NOTE |t is recommended that the sound pressure levels be measured using the insert vpltage
technigue (described in 5.3 of IEC 61094-2:2009) or by an equivalent method to measJre the
open-gircuit voltage from the microphone.

three-tests- The sound pressure level shall be measured at least three tlmes The mlcrophone
shall be coupled to the sound calibrator before each measurement and uncoupled after each
measurement. The microphone shall be rotated around its axis at each coupling so that the
rotational orientation of the microphone is evenly distributed over the measurements. The
absolute value of the difference between the mean measured sound pressure level and the
corresponding specified sound pressure level-extended-by-the-actual-expanded-uncertainty-of
measurement; shall not exceed the-telerance acceptance limits given in Table 2 for the class
of sound calibrator. Actual-expanded uncertainties of measurement, calculated for a coverage
probability of 95 %, shall not exceed those given in Table A.1 for the class of sound calibrator.
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A.5.5.4 Measurements of sound pressure level as described in A.5.5.3 shall be repeated for
at least one other specimen of the same model of laboratory standard or working standard
microphone as applicable, for each frequency setting of the sound calibrator for which the
instruction manual states that the instrument conforms to the requirements of this document.

A.5.5.5 For multi-level sound calibrators, the sound pressure level generated by the sound
calibrator shall also be measured as described in A.5.5.3, at each level setting at each of the
frequency settings for which the instruction manual states that the instrument conforms to the
requirements of this document, using one specimen of the model of microphone.

N
laval £ [ & al Lo ) H 1o ! H & ' H L o &l 1 ot tha
eV tHe

\4 P aiiiiglciit UG T TOOUTTHTY t1C HHOTOPHTOITG GOttty tootity 1o OOHTOTOTItry 1OV tHjat T

A.5.5.p The measurement(s) of the sound pressure level shall be repeated (exdluding
replications) within 5 % of the minimum operating voltage of the power supply, intefnal or
externfal, consistent with operation of any battery condition indicator or acoustic signal put-off
facility supplied as an integral part of the sound calibrator, usingone specinlen of
microphone. Measurements shall be made for the following combinatioghs of sound pressure
level and frequency, for which the instruction manual states that the instrument conforms to
the requirements of this document:

— the principal sound pressure level and principal frequency;

— thg maximum sound pressure level and the minimum’and maximum frequencies available
at that sound pressure level,

— th¢ minimum sound pressure level and the minimum and maximum frequencies available
at fhat sound pressure level,

— thg minimum frequency and the minimum~and maximum sound pressure levels available
at that frequency;

— the maximum frequency and the minimmum and maximum sound pressure levels available
at that frequency.

A.5.5.f The measurements shall-be performed in terms of the variation of the level |of the
ibrator,
pltage
idn, the
duced
At the
actual
given
ed for
5, and
alue of
the difference between the measured sound pressure level and the specmed level—exiended

by—the —actual-expanded—uncertainty—of measurement; shall not exceed the—tolerance

acceptance limits given in Table 2.

NOTE The uncertainty specified in A.5.5.7 is included in the maximum-permitted-expanded uncertainty given in
Table A.1.

A.5.5.8 Where the sound calibrator is designed to be connected to an external power supply,
the measurement(s) of sound pressure level shall be repeated (excluding replications) at the
principal sound pressure level and principal frequency at the maximum-permitted supply
voltage. The measurements shall be performed in terms of the variation of the level of the
output voltage from the microphone at the maximum-permitted supply voltage for the sound
calibrator, relative to the level of the output voltage from the microphone at the nominal
supply voltage for the sound calibrator under reference environmental conditions. The
absolute value of the difference between the sound pressure level generated at the maximum-
permitted supply voltage and the sound pressure level generated by the sound calibrator at
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the nominal supply voltage at reference environmental conditions—extended-bythe—-actual
- shall not exceed the-teleranee acceptance limits given

in Table 3. The actual-expanded uncertamty of measurement of the difference, calculated for
a coverage probability of 95 %, shall not exceed 0,02 dB for class LS sound calibrators, and
shall not exceed 0,04 dB for class 1 and class 2 sound calibrators. Also, the absolute value of
the difference between the measured sound pressure level and the specified level,—extended

by—the —actual-expanded—uncertainty—of measurement; shall not exceed the—tolerance

acceptance limits given in Table 2.

NOTE The uncertainty specified in A.5.5.8 is included in the maximum-permitted-expanded uncertainty given in
Table A.1.

A.5.5.
requirg
microf
A.5.5 [shall be repeated for those microphone models or configurations, unless the
laboratory is satisfied that it has reliable, justifiable evidence of the equwalence of
models of microphone, or of corrections to be applied. In these casés,
necespary—for the laboratory will decide whether it is necessary to perform measure
using Jall models and configurations of microphones,-but or whether @@”use a representative
sample of these equivalent models.

A.5.6 Sound pressure level stability — Short-term level fluctuation

A.5.6.( Short-term fluctuation of the sound pressure level in the cavity of the |sound
calibrator shall be determined at the pr|nC|paI sound pressure level and pr|nC|paI freqluency,
with the m|crophone used |n A.5.

calibrgtor- The mean level, and thesmaximum and minimum Ievels measured using| time-
weightfing F (nominal time constant of 125 ms as specified in IEC 61672-1), shpll be
determined over a period of 60:-8_0f operation of the sound calibrator, by sampling at lepst 30
times |at random time intervals® The absolute value of the difference between each [of the
maximum and minimum levels measured, and the mean value shall each not excegd the
applicpble acceptance fimits given in Table 2 for the class of sound calibrator. Actual
uncerfainties of meagsurement, calculated for a coverage probability of 95 % shall not gxceed
those given in Table A1 for the class of sound calibrator.

NOTE |A sound/Tevel meter with resolution of at least 0,01 dB would meet the requirements fo[ these
measurgments.

A.5.6.R <8hort-term level fluctuation shall be measured with one microphone only.

A.5.6.3 For multi-level sound calibrators, the measurement of short-term level fluctuation as
described in A.5.6.1 and A.5.6.2 shall be repeated at the principal frequency and at the
minimum sound pressure level setting, and at the minimum frequency and principal sound
pressure level setting, for which the instruction manual states that the instrument conforms to
the requirements of this document.
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Table A.1 — Maximum-permitted-expanded uncertainty of measurement for a coverage

probability of 95 %, for sound pressure level and short-term level fluctuation
at and around reference environmental conditions

: Uncertainty of measurement for Uncertainty of measurement for short-
Range of nominal y y
frequencies generated sound pressure level term level fluctuation
dB dB
H
z Class LS Class 1 Class 2 Class LS Class 1 Class 2
31,5 to 63 - 0,20 - - 0,15 -
> 63 to < 160 - 0,20 - - 0,10 - |
160 ta 1 250 010 045 Q.35 Q.02 0,03 0,05
> 1250 to 4 000 - 0,25 - - 0,03 -
>4 000 to 8 000 - 0,35 - - 0,03 -
>8 000 to 16 000 - 0,50 - - 0,03 -
NOTE |For a class LS or class 2 sound calibrator, the "-" symbols in the table indicate,ranges of rominal
frequency for which this document provides no-telerance acceptance limits.
A.5.7 Frequency
A.5.7.1 The frequency of the sound generated by the sound calibrator shall be measured, as

an av
specif
sound
requir
meast
expan
in Tah
calcul
class
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ed in A.5.4, at the principal sound pressure level, for each frequency setting
calibrator for which the instruction manual states that the instrument conforms
bments of this document. The absolute value)of the difference in per cent betweer
red frequency and the corresponding specified frequency,—extended—bythe
Hed-uncertainty-of- measurement; shall ndtexceed the-telerance acceptance limits
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tor. The measurements shall be for the following combinations of sound pressur¢ level
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maximum sound pressure level and the minimum and maximum frequencies available

minimum sound pressure level and the minimum and maximum frequencies av:FiIabIe

at

nat souna pressure ievel,

— the minimum frequency and the minimum and maximum sound pressure levels available at
that frequency;

— the maximum frequency and the minimum and maximum sound pressure levels available
at that frequency.

A.5.7.3 The absolute value of the difference in per cent between each measured frequency
and the corresponding specified frequency—extended-by-the-actual-expanded-uncertainty—of
measurement; shall not exceed the-telerance acceptance limits given in Table 4 for the class
of sound calibrator. Actual-expanded uncertainties of measurement, calculated for a coverage
probability of 95 %, shall not exceed those given in Table A.2 for the class of sound calibrator.

A.5.7.4 Where the sound calibrator is designed to be connected to an external power supply,
the measurement of frequency shall be repeated at the principal sound pressure level and
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principal frequency at the maximum-permitted supply voltage. The absolute value of the
difference in per cent between each measured frequency and the corresponding specified
frequency;—extended-by-theactual-expanded-uncertainty-of measurement; shall not exceed
the-telerance acceptance limits given in Table 4 for the class of sound calibrator. Actual
expanded uncertainties of measurement, calculated for a coverage probability of 95 %, shall
not exceed those given in Table A.2 for the class of sound calibrator.

Table A.2 — Maximum-permitted-expanded uncertainty of measurement for a coverage
probability of 95 % for frequency, at and around
reference environmental conditions

||pce;,taipt¥ of measurement for frnqllnnr‘y
%

Class LS Class 1 Class 2
0,2 0,2 02

NOTE |- Expanded Uncertainties of measurement are expressed as a percentage of the specified frequency,

A.5.8 Total distortion + noise

dlstortlon + noise oft e so
pressyre signal generated by the soundsgalibrator shall be measured over a bandwidth of
22,4 Hz (nominal frequency) to 22,4 kHz¥nhominal frequency), as an average over a pefiod of
betwepn 20 s and 25 s of operation, mith the microphone specified in A.5.4 at each frequency
setting, at the maximum and minimim sound pressure level setting for which the instjuction
manuil states that the instrumefii*conforms to the requirements of this document. The¢ total
distorfion + noise can be me@sured using a rejection filter device (distortion factor meter) or
an agpropriate FFT analyser, and the method of measurement shall be reported. The
measyred total distortion¥ noise shall not exceed the acceptance limit given in Tablg 7 for
the class of sound calibrator. Actual uncertainties of measurement, calculated for a coJerage
probability of 95 % ,shall not exceed those given in Table A.3 for the class of sound calibrator.
An indtrument thatwnteasures total harmonic distortion only is not suitable.

NOTE |For one=ac¢tave and one-third-octave filters that are base 10, 22,4 Hz is the lower band edge of the B1,5 Hz
one-octpve filter and the lower band edge of the 25 Hz one-third-octave filter. The frequency 22,4 kHz is thp upper
band edge of,the 16 kHz one-octave filter and the upper band edge of the 20 kHz one-third-octave filter.

A.5.8.2 Total distortion + noise measurements shall be repeated within 5 % of the minimum
operating voltage of the power supply, internal or external, consistent with operation of any
battery condition indicator or acoustic signal cut-off facility supplied as an integral part of the
sound calibrator. The measurements shall be for the following combinations of sound
pressure level and frequency, for which the instruction manual states that the instrument
conforms to the requirements of this document:

— the maximum sound pressure level and the minimum and maximum frequencies available
at that sound pressure level,

— the minimum sound pressure level and the minimum and maximum frequencies available
at that sound pressure level,

— the minimum frequency and the minimum and maximum sound pressure levels available at
that frequency;
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— the maximum frequency and the minimum and maximum sound pressure levels available
at that frequency.

A.5.8.3 The measured total distortion + noise;—extended-by-theactual-expanded-uncertainty
of-measurement; shall not exceed the limit given in Table 7 for the class of sound calibrator.

Actual-expanded uncertainties of measurement, calculated for a coverage probability of 95 %,
shall not exceed those given in Table A.3 for the class of sound calibrator.

Tablp A.3 — Maximum-permitted-expanded uncertainty of measurement for a coveLage
probability of 95 % for total distortion + noise, over the
appropriate range of environmental conditions

R4nge of nominal Uncertainty of measuremer;t for total distortion# noise
frequencies %
Hz Class LS Class 1 Class 2
31,5 to < 160 - 1,0 -
160 to 1 250 0,5 0,5 1,0
>[1 250 to 16 000 - 1,0 -

NOTEH The above uncertainties are expressed in percentage distortion.

NOTE{2 For a class LS or class 2 sound calibrator, the "-" symbols in the table indicate nominal frefjuency
rangeq for which this document provides no-telerance acceptanee limits.

A.6 | Environmental tests

A.6.1 General

A.6.1.[1 If the instruction manual-specifies a battery of particular model and type, Juch a
battery shall be fitted to the-sound calibrator for the tests of the influence of variafion in
environmental conditions.

A.6.1.2 In order to reduce the time for testing the influence of air temperature and hymidity
on the sound pressure level output of the sound calibrator, A.6.4 describes a pet of
abbreyiated testssshorter than the full tests given in A.6.5, A.6.6 and A.6.7. These abbrejviated
tests measure-the influence on the output of the sound calibrator of air temperaturje and

(descnibed—in-~A-647at all the test conditionsthenit shall bedeemed o the
requirements of th|s document and the tests descrlbed in A 6. 5 A.6.6 and A 6 7 shall not be
performed. If the sound calibrator fails to conform within the reduced-telerance acceptance
limits for any of the tests described in A.6.4, then the full tests of A.6.5, A.6.6 and A.6.7 shall
be performed to determine whether the sound calibrator conforms to the requirements of this
document within the-telerance acceptance limits given in Tables 5 and 6.

A.6.1.3 For class LS/M and class 1/M sound calibrators-with-a-letter-designation—C’, where

appropriate, data supplied in the instruction manual shall be applied for the influence of static
pressure, to correct measured sound pressure levels to reference environmental conditions.
If a barometer is supplied with the sound calibrator, it shall be used to measure the static
pressure.

NOTE Fhe Some barometers—may provide the data directly in the form to be used to correct measured sound
pressure levels to the reference static pressure.
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A.6.2 Influence of static pressure

A.6.2.1 The sound pressure level generated by the sound calibrator shall be measured over
the applicable range of static pressure at the principal sound pressure level .and pt the
princia;al frequency and all higher frequencies for which the instruction manual states that the
instrument conforms to the requirements of this document. Sound pressureplevels sHall be
measyred using one specified model and configuration of microphone for which the pressure
and fir temperature coefficients over the required range are known. During the
measyrements, the air temperature shall be kept constant as far as possible, preferably|within
+2 °C |of the reference air temperature. The relative humidity at the reference static prg¢ssure
shall Be within £20 % relative humidity of the reference relative humidity.

NOTE |In a given volume of humid air, when the static pressure of the air,im\thé volume is reduced by remojing, or
increaspd by adding, a quantity of humid air, the amount of water vapour in the volume will be redyiced or
increasgd in proportion. The relative humidity will therefore decreasesor‘increase from the initial relative hhimidity.
For pragtical reasons, this test for the influence of static pressure~ddes not compensate for variations in |relative
humidity caused by removal, or addition, of quantities of air from the.initial volume.

A.6.2.2 Sound pressure levels shall be measured at a minimum of 5 static pressufes, in
terms|of the variation of the level of the output voltage from the microphone as the|static
pressure is changed, relative to the level of-the output voltage from the microphone [under
referehce environmental conditions. Thesevstatic pressures shall include the reference| static
pressyre and the minimum and maximum static pressure applicable for the class of [sound
calibrator. The sound calibrator shalt~be left to acclimatize for at least 10 min at each| static
pressuire prior to performing a measurement. The static pressure shall be measured uging a
devicqd for which the calibratignl.is traceable to national standards, which shall enablle the
static pressure to be measuréd)with an actual-expanded uncertainty not exceeding 0,2 KPa for
a-confidencetevel coverage probability of 95 %.

A.6.2.3 For sound calibrators designated class LS/M or class 1/M, the measured |sound
pressure levels shall-be corrected to the reference-environmental-conditions static prefssure,
using [the method._described in A.6.1.3 where appropriate, for the class of sound caliprator.
Wherg applicable, a correction shall be applied to the microphone sensitivity level tp take
accoupt of<ithe variation in microphone sensitivity level with changing pressurg, air
tempefrature’and relative humidity.

A.6.2.4 The range of static pressure over which the absolute value of the difference between
the measured sound pressure level (corrected where applicable-if-the-sound-calibrater-has—a
letter“C - designation for static pressure for sound calibrators designated class LS/M or class
1/M) and the sound pressure level determined under reference environmental conditions;
extended-by-the-actual-expanded-uncertainty-of measurement; does not exceed the-tolerance
acceptance limits given in Table 2 or Table 5, as appropriate for the static pressure and for
the class of sound calibrator, shall be at least as wide as that stated in the instruction manual.
This range of static pressure shall include that specified in 5.5 for the class of sound
calibrator. Actual—expanded uncertainties of measurement, calculated for a coverage
probability of 95 %, shall not exceed those given in Table A.4 for the class of sound calibrator.

A.6.2.5 The total distortion + noise of the sound pressure signal generated by the sound
calibrator shall be measured, according to A.5.8.1, at the lowest static pressure, for the
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principal frequency and the maximum sound pressure level setting for which the instruction
manual states that the instrument conforms to the requirements of this document.

Table A.4 — Maximum-permitted-expanded uncertainty of measurement for a coverage
probability of 95 %, for sound pressure level, over the
specified range of environmental conditions

Range of nominal Uncertainty of measurement for sound pressure level
frequencies dB
Hz Class LS Class 1 Class 2
31.5to < 160 - 0,25 -
160 to 1 250 0,10 0,15 0,20
> 1 250 to 4 000 - 0,30 -
> 4 000 to 8 000 - 0,35 -
> 8 000 to 16 000 - 0,40 -

NOTE{+ These uncertainties of measurement are for the difference between the measured sound pressure level
over the specified range of environmental conditions and the-measurementof measured sound pressure level
under feference environmental conditions.

NOTEP These uncertainties include the uncertainty in manufacturer-supplied ¢orrections, where applicablel

NOTE{3 These uncertainties do not include the uncertainty of measurement at reference environmental
conditipns, given in Table A.1.

NOTEH4 For a class LS or class 2 sound calibrator, the "-" symbols in the table indicate ranges of rominal
frequency for which this document provides no-telerance acceptanee limits.

A.6.3| Acclimatization requirements for tests of the influence of variations in air
temperature and relative humidity,

A.6.3.1 The sound calibrator and measurement microphone shall be placed |n an
environmental chamber to test the influence of variations in air temperature and r¢lative
humidjty on the sound pressure level/frequency and total distortion + noise generated py the
sound|calibrator.

A.6.3.2 For tests of the influence of variations in air temperature and relative humidity, the
measyrement microphone\'shall not be coupled to the sound calibrator, and the poyer to
the sound calibrator shall be switched off during all acclimatization periods.

A.6.3.B Prior toyany measurements, the sound calibrator shall be left, switched off, to
stabilige at approximately reference conditions for 12 h.

A.6.3.E Following this stabilization, for tests of the effects of air temperature and hymidity
combiped’and for tests of the effect of relative humidity alone, at each measurement condition
the sound calibrator and microphone shall be left to acclimatize for at least an additional 7 h
prior to measurements. For tests of the effect of air temperature alone, this additional
acclimatization period shall be at least 3 h.

A.6.3.5 Where the testing laboratory has the facility to couple the microphone to the sound
calibrator without affecting the relative humidity, measurements—may can be performed
following the time required for pressure equalization due to coupling of the microphone and
calibrator. If this capability is not available, a further acclimatization period of 3 h shall be
allowed before commencing measurements.

A.6.4 Abbreviated test of influence of air temperature and humidity combined

A.6.4.1 The sound pressure level and frequency of sound generated by the sound calibrator
at the principal sound pressure level and the principal frequency shall be measured for the
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| following combinations of air temperature and relative humidity, applicable to the class of

sound calibrator:

Class LS Reference air temperature and relative humidity:
— an air temperature of 16 °C and relative humidity of 25 %;

— an air temperature of 30 °C and a relative humidity of 90 %.

Class 1 Reference air temperature and relative humidity:

of icing;

— an air temperature of 5 °C and-relative-humidity-of25-% in the absencg of

icing;

ice

— an air temperature of 40 °C and relative humidity of 90 %;

— an air temperature of 50 °C and a relative humidity of 60" %.

Clasg 2 Reference air temperature and relative humidity:

— an air temperature of 0 °C and-relative—buiridityof-30-% in the absenfe of

icing;

— an air temperature of 40 °C and a relative humidity of 90 %.

During the measurements, the static pressure shall be kept constant as far as possible,
preferpbly within +2,0 kPa to —4,0 kPa ofthe reference static pressure.

The—tplerance acceptance limits onJothe specified test conditions are 2,5 °C and 10 %
relativie humidity.

Sound pressure levels and. frequencies shall be measured using one specified mod¢l and
configuration of microphone for which the pressure, air temperature and relative humidity
coeffigients over the required range are known. The air temperature and relative hymidity
shall |be measuredusing devices for which the calibrations are traceable to national
standards. These«devices shall enable the relevant environmental condition to be measyred in
such g way that-the ability of a sound calibrator to conform to the requirements fpr the
relevant class.is not affected. The actual-expanded uncertainties of measurement shall not
exceefl 0,5-°C and 5 % relative humidity respectively, for a coverage probability of 95 %

NOTE LTk tolaran Lot o th secifiod tact adition imelid th Fv|
NOHE—rRe—terefah

C—rHtS—e— R e—SP HEe—teST—CoRattroRS—HtTue tr SetHaT—EXPT

adad o ctoidtine  nf
Ret—u R eeratitiesS—01

Following an initial measurement of sound pressure level and frequency at the reference air
temperature and relative humidity, measurements shall be performed in decreasing order of
the specified air temperatures, starting with the highest specified air temperature. A final
measurement shall then be made at the reference air temperature and relative humidity.

NOTE The indicated combinations of air temperature and relative humidity were chosen in consideration of the
dewpoints that were obtainable within available environmental test facilities. The combinations also reflect
the range of environmental conditions for general applications of class LS, class 1 and class 2 sound calibrators.

A.6.4.2 Changes in sound pressure level and frequency of the sound generated by the sound
calibrator shall be measured in terms of the variation of the output voltage and frequency of
the signal from the microphone as the air temperature and relative humidity are changed,
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relative to the output voltage and frequency of the signal from the microphone for the first
measurement at the reference air temperature and relative humidity.

A.6.4.3 For sound calibrators designated class LS/M or class 1/M, the measured sound
pressure levels shall be corrected to the reference-environmental-conditions static pressure,
using the method described in A.6.1.3 where appropriate, for the class of sound calibrator.
Where applicable, a correction shall be applied to the microphone sensitivity level to take
account of the variation in microphone sensitivity level with changing air temperature, relative
humidity and static pressure.

A.6.4.4 For multi-level or multi-frequency sound calibrators, or both, additional
)ce air
| and
o the

— thg maximum sound pressure level and the minimum and maximum frequencies available
at that sound pressure level,

— th¢ minimum sound pressure level and the minimum and maximumfrequencies available
at that sound pressure level:

— thg minimum frequency and the minimum and maximum seund pressure levels available
at that frequency;

— thg maximum frequency and the minimum and maximum sound pressure levels available
at that frequency.

A.6.4.5 For multi-level or multi-frequency sound calibrators, or both, further measuregments
shall be performed at the maximum and minimum" air temperature and associated re¢lative
humidjty given in A.6.4.1 for the appropriategclass. The following combinations of [sound
pressure level and frequency shall be usedyfor which the instruction manual states that the
instrument conforms to the requirements ofithis document:

— the principal sound pressure level and principal frequency;

— thg maximum sound pressure _|level and the minimum and maximum frequencies available
at fhat sound pressure level;

— thg minimum sound pressure level and the minimum and maximum frequencies available
at fhat sound pressuretlevel;

— the minimum frequency and the minimum and maximum sound pressure levels available
at that frequency;

— the maximumyfrequency and the minimum and maximum sound pressure levels available
at that frequency.

A.6.4.p Changes in sound pressure level and frequency of the sound generated by the [sound
calibrater.shall be measured in terms of the variation of the output voltage and frequehcy of
the signal from ithe microphone as the air temperature and relative humidity are changed,
relative to the output voltage and frequency of the signal from the microphone for the
measurement at the reference air temperature and relative humidity.

A.6.4.7 The absolute value of the difference between the measured sound pressure levels
(corrected where applicable—if-the—sound-—calibrator-has—aletter G’ designation for static
pressure for sound calibrators designated class LS/M or class 1/M) and the first measurement
of the corresponding sound pressure level at the appropriate sound pressure level and

frequency at the reference air temperature and relative humidity,—extended—by—the—-actual
expanded-uncertainty—of -measurement; shall not exceed the reduced-telerance acceptance

limits derived from those given in Table 5 as follows: for class LS and class 1 sound
calibrators, the applicable-telerance acceptance limits are those given in Table 5 reduced by
0,05 dB, and for class 2 sound calibrators the applicable acceptance limits are those given in
Table 5 reduced by 0,10 dB. The absolute value of the difference in per cent between the
measured frequencies and the first measurement of the corresponding frequency at the
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reference air temperature and relative humidity—extended-by-the-actual-expanded-uncertainty
of-measurement; shall not exceed the reduced-telerance acceptance limits derived from those

in Table 6 as follows: for class LS, class 1 and class 2 sound calibrators, the applicable
telerance acceptance limits are-0:8-%+0,8 % and-16-% 0,5 %, 0,5 % and 1,3 % respectively.
Actual-expanded uncertainties of measurement, calculated for a coverage probability of 95 %,
shall not exceed those given in Table A.4 and Table A.5 for the class of sound calibrator.

Table A.5 — Maximum-permitted-expanded uncertainty of measurement for a coverage
probability of 95 % for frequency, over the specified
range of environmental conditions

Uncertainty of measurement for frequency
¥ t ¥

%

Class LS Class 1 Class 2
0,2 0,2 0,2

NOTE |- Expanded Uncertainties of measurement are expressed as a percentage of the specified frequency

A.6.5| Influence of air temperature

A.6.5.1 If required by the results of the tests described inc A.6.4, the sound pressurg level
and frequency of the sound generated by the sound calibrator shall be measured over the
applicpble range of air temperature at the principal~sound pressure level and prlncipal

frequgncy. Where the sound calibrator is a multi-levé) or multi-frequency sound calibrajtor, or
both, measurements shall be repeated-at for the fellowing combinations of sound pre¢ssure
levels]and frequencies, for which the instruction<manual states that the instrument conforms
to therequirements of this document:

— thg maximum sound pressure level and:the minimum, principal and maximum frequencies
avpilable at that sound pressure level;

— the minimum sound pressure ley€l and the minimum, principal and maximum frequencies
avgpilable at that sound pressure. level,

— thg minimum frequency and.the minimum, principal and maximum sound pressure |levels
avgilable at that frequency;

— thg maximum frequehcy and the minimum, principal and maximum sound pressure [levels
available at that freguency.

MeasuUrements of‘sound pressure level and frequency shall be performed using one spe¢cified
modell and copfiguration of microphone for which the air temperature, pressure and rglative
humidjty coefficients over the required range are known. During the measurements, the| static
pressuire,shall be kept constant as far as possible, preferably within +2,0 kPa to -4,0 kPa of

the rdferénce static pressure, and the relative humidity shall be kept constant as far as
possiammd-hmﬁdﬁrwﬁmtﬁﬁﬁﬂmﬁwhmmﬁfm?mhmmmwidity.

NOTE It is important to monitor the relative humidity each time the air temperature is changed
to ensure that it remains within the acceptance limits specified in A.6.5.1. Rapid changes of
air temperature in the chamber should be avoided and care should be taken to avoid
condensation as the temperature of the air in the environmental chamber is changed.

NOTE If the testing laboratory considers that the 3 h acclimatization time is inadequate, this
time may be increased.

A.6.5.2 Changes in sound pressure level and frequency of the sound generated by the sound
calibrator shall be measured in terms of the variation of the output voltage and frequency of
the signal from the microphone as the air temperature is changed, relative to the output
voltage and frequency of the signal from the microphone under reference environmental
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conditions. Measurements shall be performed at a minimum of five air temperatures. These
shall include the reference air temperature and the minimum and maximum air temperature
applicable for the class of sound calibrator, and two other air temperatures outside the range
from 20 °C to 26 °C. The air temperature shall be measured using a device for which the
calibration is traceable to national standards. This device shall enable the air temperature to
be measured such that the ability of a sound calibrator to conform to the requirements for the
relevant class is not affected. Actual-expanded uncertainty of measurement, for a coverage
probability of 95 %, for this device shall not exceed 0,5 °C.

A.6.5.3 For sound calibrators designated class LS/M or class 1/M, the measured sound
pressure levels shall be corrected to the reference-environmental-conditions static pressure,
using the method described in A6 1 3 where apprapriate_for the class of sound calibrator,
Wherg applicable, a correction shall be applied to the microphone sensitivity level \tp take
accoupt of the variation in the microphone sensitivity level with changing air tempefature,
pressyre and relative humidity.

A.6.5.4 The range of air temperature over which

— the absolute value of the difference between the measured-~sound pressure| level
(carrected where applicable-if-the-sound-calibrator-has—a-letterC&* designation for| static
pre¢ssure for sound calibrators designated class LS/M or class. 1%M) and the corresponding
sopnd pressure level determined under reference environmental conditions;—extended-by

th¢g —actual expanded —uncertainty —of measurement; does not exceed the told¢rance

acfeptance limits given in Table 5, and

— thg¢ absolute value of the difference in per cent betwéen the measured frequency apd the
freguency determined under reference environméntal conditions;—extended-by-thejactual
expanded-uncertainty-of measurement; does not exceed the-telerance acceptance] limits

gijen in Table 6

shall be at least as wide as that specified injthe instruction manual, which shall inclufle the
range| given in 5.5 for the class of souhd calibrator. Actual—expanded uncertaintjes of
measyrement, calculated for a coverage“probability of 95 %, shall not exceed those given in
Tables A.4 and A.5 respectively for the Class of sound calibrator.

A.6.6 | Influence of relative humidity

A.6.6.1 If required by the results of the tests described in A.6.4, the sound pressurg level
generated by the sound:calibrator at the principal sound pressure level and the principal
frequgncy shall be measured over the applicable range of relative humidity. Where the [sound
calibrator is a multi-level or multi-frequency sound calibrator, or both, measurements shall be
repealed at the f6lflowing combinations of sound pressure levels and frequencies, for|which
the instruction~manual states that the instrument conforms to the requirements qf this

— th¢ maximum sound pressure level and the minimum, principal and maximum frequencies

— the minimum frequency and the maximum sound pressure level available at that
frequency;

— the maximum frequency and the maximum sound pressure level available at that
frequency.

Measurements of sound pressure level and frequency shall be performed using one specified
model and configuration of microphone for which the pressure, air temperature and humidity
coefficients over the required range are known. During the measurements, the static pressure
and air temperature shall be kept constant as far as possible, preferably within +2,0 kPa to
—-4,0 kPa of the reference static pressure, and within +2 °C of the reference air temperature.

A.6.6.2 Changes in sound pressure level and frequency of the sound generated by the
sound calibrator shall be measured in terms of the variation of the level of the output voltage
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and frequency of the signal from the microphone as the relative humidity is changed, relative
to the level of the output voltage and frequency of the signal from the microphone under
reference environmental conditions, at a minimum of five relative humidities. These shall
include the reference relative humidity and the minimum and maximum relative humidity
applicable for the class of sound calibrator as specified in 5.5, and two other relative
humidities outside the range from 40 % to 65 %. The relative humidity shall be measured
using a device for which the calibration is traceable to national standards. This device shall
enable the relative humidity to be measured such that the ability of a sound calibrator to
conform to the requirements for the relevant class is not affected. Actual—expanded
uncertainty of measurement, for a coverage probability of 95 %, for this device shall not
exceed 5 % relative humidity.

A.6.6.83 For sound calibrators designated class LS/M or class 1/M, the measured |sound
pressyre levels shall be corrected to the reference—enwmnmemaJ—eendmgns static\prefssure,
using [the method described in A.6.1.3 where appropriate;—fer-the-class—of soynd-—calibrator.
Wherg applicable, a correction shall be applied to the microphone sensitivity \level tp take
accounpt of the variation in microphone sensitivity level with changingrelative humidity,
pressyre and air temperature.

A.6.6.4 The range of relative humidity over which

— the absolute value of the difference between the measured sound pressure| level
(carrected where applicable-if-the-sound-calibrator-hasa\letterCdesignation for| static
pre¢ssure for sound calibrators designated class LS/M or-¢lass 1/M) and the corresponding
sopnd pressure level determined under reference eAvironmental conditions;—extended-by

thg¢ —actual expanded—uncertainty—of measurement; does not exceed the—tolgrance

acgeptance limits given in Table 5, and

— thg¢ absolute value of the difference in per cent’between the measured frequency apd the
frequency determined under reference envitonmental conditions;—extended-by-thejactual

expanded-uncertainty-of measurement; does not exceed the-tolerance acceptance] limits
giVen in Table 6

shall be at least as wide as that specified in the instruction manual, which shall inclufle the
range| given in 5.5 for the class“of sound calibrator. Actual—expanded uncertaintjes of
measyrement, calculated for a.goverage probability of 95 %, shall not exceed those given in
Tables A.4 and A.5 respectivelyfor the class of sound calibrator.

A.6.7 | Influence of aititemperature and humidity combined

A.6.7.1 If required.by-the results of the tests described in A.6.4, the sound pressure level and
frequgncy of the,'sound generated by the sound calibrator at the principal sound pressure
level and the pfincipal frequency shall be measured at the following combinations |of air
tempefrature.and relative humidity, applicable to the class of sound calibrator.

For class\LS sound calibrators:

— the reference air temperature and relative humidity;
— an air temperature of 16 °C and relative humidity of 25 %;
— an air temperature of 30 °C and a relative humidity of 90 %.

For class 1 sound calibrators:

— the reference air temperature and relative humidity;

— an air temperature of —10 °C and-relative-humidity of 85-% in the absence of icing;

— an air temperature of 40 °C and a relative humidity of 90 %.
For class 2 sound calibrators:

— the reference air temperature and relative humidity;
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— an air temperature of 0 °C and-relative-humidity-ef30-% in the absence of icing;

— an air temperature of 40 °C and a relative humidity of 90 %.

The-telerance acceptance limits on the nominal air temperatures are 2,5 °C and on nominal
relative humidity are £10 % relative humidity.

A.6.7.2 Measurements of sound pressure level and frequency shall be performed using
one specified model and configuration of microphone for which the pressure, air temperature
and humidity coefficients over the required range are known. During the measurements, the
static pressure shall be kept constant as far as possible, preferably within +2,0 kPa to
-4,0 kPa of the reference static pressure. The-actual-expanded uncertainties of the devices
used fo—meastre—ait tclllpclatulc and—retative humidity strat-rot—exceed C,S “C—an 5%
relative humidity respectively for a coverage probability of 95 %.

NOTE | The tolerance limits on—the s
NIHE —He—toreahce—/HmMHS—0Oh—the——S

measurpment.

actual exnandedfiuncertaipties—of
aCtuat pahaea— dhRceraHpHesS—o0+

A.6.7.p Changes in sound pressure level and frequency of the sound generated by the [sound
calibrgtor shall be measured in terms of the variation of the output Moltage and frequepcy of
the signal from the microphone as the air temperature and relative’ humidity are chdnged,
relative to the output voltage and frequency of the signal frem the microphone [under
reference environmental conditions. The air temperature and relative humidity shpll be
measyred using devices for which the calibrations are traceable to national standards. [These
devicgs shall enable the relevant environmental conditions te' be measured adequately 4o that
the aljility of a sound calibrator to conform to the specifications for the relevant class|is not
affected.

A.6.7.4 For sound calibrators designated class*LS/M or class 1/M, the measured |sound
pressure levels shall be corrected to the reference-environmental-conditions static prefssure,
using |the method described in A.6.1.3 where appropriate—for-the-class—of sound-calibrator.
Wherg applicable, a correction shall bezapplied to the microphone sensitivity level tp take
accoupt of the variation in microphone-sensitivity level with changing air temperature, r¢lative
humidjty and pressure.

A.6.7.6 The absolute value of\the difference between each measured sound pressurg level
(correpted where applicable—if-the-sound-—calibrator-has—aletter G’ designation for| static
pressyre for sound calibrators designated class LS/M or class 1/M) and the correspgnding
sound| pressure level determined under reference environmental conditions—extended-py-the
actuall-expanded—untgertainty—of -measurement; shall not exceed the—telerance acceptance
limits given in Tahle\5 for the class of sound calibrator. The absolute value of the dlffert;Tnce in
per cg¢nt between-each measured frequency and the corresponding frequency deterfmined
under|reference environmental conditions;—extended-by-theactual-expanded—uncertainty—of
measyrement; shall not exceed the-telerance acceptance limits given in Table 6 for thg class
of sourd calibrator. Actual-expanded uncertainties of measurement, calculated for a coJerage
probalility of 95 % shall not exceed thase given in Table A 4 and Table A 5 for the class of

sound calibrator.

A.7 Electromagnetic compatibility

A.71 General

A.7.1.1 The tests described in Clause A.7 shall be performed unless the particular
configuration of the sound calibrator renders them inappropriate, in which case equivalent
tests shall be substituted.

A.7.1.2 During testing, the sound calibrator shall be set to the mode of operation specified in
the instruction manual as appropriate for the test being performed. It shall be operating and
powered by the preferred power supply specified in the instruction manual.
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A.7.1.3 Full details of the equipment necessary to perform the tests and the detailed test
methods are mostly contained in other International Standards, with additional requirements
given in Clause A.7. These other International Standards, listed in Clause 2, shall be referred
to for all relevant tests.

A.7.1.4 Uncertainties of measurement of the electromagnetic and electrostatic characteristics
shall be as specified in the appropriate International Standards. The actual-expanded
uncertainties of measurement, calculated for a coverage probability of 95 %, of the testing
laboratory for the sound calibrator shall not exceed those given in Clause A.7.

A.7.2 Radio-frequency emissions

A.7.2.1 The sound calibrator shall be configured and set as specified in the instruction
manual to produce the greatest radio-frequency emissions in the frequency ranhge [being
invest|gated.

A.7.2.2 Radio-frequency field-strength emissions levels, in decibels relativeto 1 pV/m|, shall
be mdasured-as—described-in-Clauses6-and10-of CISPR-22:1997 by the°'method of CISPR
16-2-3:2016. The quasi-peak detector instrument shall be as specifieddy’CISPR 16-1-1 for the
frequgncy ranges specified in this document.

A.7.2.8 Measuring receivers, antennas and test procedue$ shall be as descriged in
Claus¢gs 6 and 10 of CISPR 22:2008. All measured emissions shall conform fo the
requirements for enclosure ports in Table1 of, “€ISPR/IEC 61000-6-3:2006] and
IEC 61000-6-3:2006/AMD1:2010.

A.7.2.4 The sound calibrator shall initially be tested'in the reference orientation stated|in the
instrugtion manual. A microphone of a model specified in the instruction manual for use with
the sound calibrator shall be inserted into the\cavity of the sound calibrator.

A.7.2.p Maintaining the configuration ©fYA.7.2.1 and A.7.2.4, the sound calibrator shall be
tested| for radio-frequency emissions-in“at least one other plane approximately orthoggnal to
the rdgference orientation, within the” limits of suitable positioning for the radio-frequency
measuyring system employed.

A.7.2.p Any fixtures and fittings used to maintain the position of the sound callbrator
(including the microphofierand cable, if appropriate) shall be such as to have no significant
influence on the measurement of any radio-frequency emissions from the sound calibratpr.

If the sound calibrator is fitted with any connection device that allows interface or

ed with cables connected to all available connection devices. All cables shall be left
inated and shall be arranged as described in 8.2 of CISPR 22:4997 2008, unleps the
manufacturer of the sound calibrator also supplies the device connected to the [sound
calibrator by this cable, in which case all items shall be tested when connected together.

A.7.2.8 The radio-frequency test results shall comply with the requirements of 5.9.2.1.

A.7.3 Electrostatic discharges

A.7.3.1 The equipment required and methods of testing for electrostatic discharges shall be
as described in IEC 61000-4-2.

A.7.3.2 If the sound calibrator is fitted with connection devices that are not required as part
of the configuration for the normal mode of operation, then no cables shall be fitted during the
electrostatic-discharge tests. Discharges shall not be made to pins on connectors that are
recessed behind the exterior surface of either the connector or the sound calibrator.
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A.7.3.3 Any supports or other items used to maintain the position of the sound calibrator
during testing shall not obscure any part of the sound calibrator required for access for
electrostatic discharge testing, nor shall they influence the testing of the sound calibrator.
A microphone of a model specified for use with the sound calibrator shall be inserted
into the cavity of the sound calibrator. The sound calibrator shall be set in accordance
with the instruction manual for normal usage at the principal frequency and principal sound
pressure level.

A.7.3.4 Contact and air discharges at the maximum voltage of both polarities shall each be
applied 10 times to all appropriate parts of the sound calibrator.

NOTE rCare—shoutd—betakentoensure—that-the—sound—catibrator—s fuily uwuilalycu' from any
effectg of each test before repeating the application of a discharge.

A.7.3.p After a discharge, the sound calibrator shall return to the same opefating state as
beforg the discharge. During the test, unquantified changes in performance are permitted.

A.7.3.p If the instruction manual specifies a performance degradation or.dss of function after
the discharge tests, this degradation or loss of function shall notcresult in any permanent
reduced operation or change of configuration.

A.7.4| Immunity to power- and radio-frequency fields

A.7.4.1 The equipment required and methods of testing{for radio-frequency fields shall|either
be as|described in IEC 61000-4-3, or shall use an alteynative test method using trangverse
electromagnetic (TEM) waveguides. The requirements.for the TEM waveguide are specified in
IEC 61000-4-20, and Annex B of IEC 61000-4-20;2010 defines methods of implementing the
testing. The performance requirements for the instrument under test are unchanged indluding
the rapge of frequencies to be tested and the §tep size.

A.7.4.2 Testing shall first be performedfor the reference orientation stated in the instquction
manual with a microphone or "remote-microphone" adaptor inserted into the cavity pf the
sound| calibrator. The sound calibrator shall be set to operate at the principal sound prgssure
level and principal frequency.. The sound pressure level generated in the absence pf the
electromagnetic field shall besrecorded.

NOTE |In order to avoidipossible effects of electromagnetic fields on the microphgne, a
"remofe-microphone"~adaptor including a non-metallic tube—-may can be used betweg¢n the
sound| calibrator cavity’and a microphone located in an area where the electric field stfength
is lesq than that toswhich the sound calibrator is subjected.

A.7.4.3 Tests' for immunity to radio-frequency fields shall be performed either|as a
continuous— frequency sweep or at discrete frequencies in accordance| with
IEC 61000-4-3:2006, Clause 8, except that increments of up to 4 % for frequencies lesk than
500 MHz and up to 2 % for all other frequencies-may can be substituted for the 1 % specified
in IEC 61000-4-3:2006. Dwell time at each frequency shall be appropriate to the sound
calibrator under test. Testing at a limited number of discrete frequencies does not remove the
need for the sound calibrator to conform to the requirements of this document at all
frequencies within the specified range.

NOTE Fhe Other standards and requirements require 1 % frequency increments as specified in IEC 61000-4-3

A.7.4.4 If the sound calibrator is fitted with any connection device that allows interface or
interconnection cables to be attached to it, then all tests for immunity to power- and radio-
frequency fields shall be performed with cables connected to all available connection devices.
All cables shall be left unterminated and shall be arranged as described in—Clause—8of
CISPR22:1997 7.3 of IEC 61000-4-3:2006, unless the manufacturer of the sound calibrator
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also supplies the device connected to the sound calibrator by this cable, in which case all
items shall be tested when connected together.

A.7.4.5 Power-frequency fields shall be as specified in 5.9.4.1. Tests of susceptibility to
power-frequency fields shall be performed with the sound calibrator applied to a microphone
in a manner that has no influence on the power-frequency field. The microphone shall be of a
model stated in the instruction manual for use with the sound calibrator.

A.7.4.6 Maintaining the configuration of A.7.4.2 and A.7.4.4, the sound calibrator shall be
tested in at least one other plane, approximately orthogonal to the plane containing the
principal axis of the reference orientation, within the limits of suitable positioning for the radio-
frequenu,y tlallalllittilly system CIIIP;UyCU‘.

at-the

the mlr\rnhhnnn during testina is sufficiantka low thilat the
t ) Hg1S—SUHCIe R - OW—thgt—the

seuﬂdeamate#epeﬁates—as—mtended— Durlng testing, the sound calibrator shall remain fully

operalional and in the same configuration as it was before testing commenced.

A.7.4.8 The absolute value of the difference between the measuredsound pressure leviel and
the solund pressure level measured in the absence of the power-frequency or radio-frequency
field—pxtended-by-theactual-expanded-uncertaintyof measurement; shall not exceged the
requirements of 5.9.4.2. Actual-expanded uncertainties of ‘measurement, calculated| for a
covergge probability of 95 %, shall not exceed 0,05 dB for all\classes of sound calibratof. This
uncerfainty does not include any contribution from measutement of the electromagnetic field.

A.7.4.p If the instruction manual states that :the sound calibrator conforms fp the
requirements of this document for any other ombinations of sound pressure levgl and
frequgncy, in addition to the principal sound pressure level and principal frequency, the tests
for immunity to power- and radio-frequency fields shall be repeated as follows:

— fon multi-level single-frequency sound’calibrators, all sound pressure levels for whith the
ingtruction manual states that the "instrument conforms to the requirements qgf this
dopument shall be tested;

— fon multi-frequency single-level sound calibrators, all frequencies for which the instruction
m4gnual states that the instrument conforms to the requirements of this document shall be
tegted;

— fon multi-level, multi<frequency sound calibrators, all frequencies for which the instquction
manual states that the instrument conforms to the requirements of this document shall be
teqted at the minimum sound pressure level for which conformance with this document
is ptated;

— for multi-level, multi-frequency sound calibrators, all sound pressure levels for whigh the
indtruction manual states that the instrument conforms to the requirements qgf this
doputnent shall be tested at the principal frequency.

A.7.4.10 In each case, the absolute value of the difference between the measured sound
pressure level and the sound pressure level measured in the absence of the power-frequency
or radio-frequency field,—extended-by-the-actual-expanded-uncertainty-of measurement; shall
not exceed the requirements of 5.9.4.2. Actual-expanded uncertainties of measurement,
calculated for a coverage probability of 95 %, shall not exceed 0,05 dB for all classes of
sound calibrator. This uncertainty does not include any contribution from measurement of the
electromagnetic field.
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Annex B
(normative)

Periodic tests

B.1 Introduction General

B.1.1 Annex B gives details of the periodic tests applicable to class LS, class 1 and class 2
sound calibrators. It aims at ensuring that testing is performed in a consistent manner at all
testing laboratories. All applicable tests described in Annex B shall be performed.

B.1.2 | For multi-level and multi-frequency calibrators, a limited number of sound preéssure
level Bpnd frequency settings may be tested if this is specified by, and agreed with, the
customer, but these agreed combinations shall include the principal sound pressure lgvel at
the principal frequency. Where testing is limited in this way the sound galibrator sHall be
marked to show that only limited tests have been performed. Wording shalVbe added [to the
certifigate to indicate that full testing according to this document has not'een performpd, so
no geperal statement or conclusion can be made about conformange;of the sound callbrator
to the|requirements of this document.

.3 | Conformance to the requirements of Annex B is demonstrated when the-resuftof-a

Jrement or the absolute value nf the Hlfforcnr\n hetwean the result and the desi
Y 2SOHHe—VaH rtce—-oetweeh aesSt

Hi followmg crlterla are both safisfied:
(a) a easured deviation from a design goal does . not exceed the applicable acceptance limit
and (lp) the corresponding uncertainty of measurgment does not exceed the correspgnding

maximum-permitted uncertainty of measurement given in this document for the |same
covergge probability of 95 %.

Laboratories performing these tests shall’ calculate the uncertainties associated with all the
measyrements in accordance with the, guidelines given in ISO/IEC Guide-to-the-expresgion-of

unecerfainty—in—measurement 98-3.“VActual—expanded measurement uncertainties shpll be

calculated for a-level-of confidefige—of 95-%—using-the-necessary coverage-factor proHability
of 95 .

Wherg a testing laboratery' is only required to make a single measurement, it is necessary for
the laboratory to makean estimate of the random contribution to the total uncertainty,| using
an eallier evaluation based on several measurements for a similar sound calibrator.

B.1.4 | The-expanded uncertainties of measurement for a coverage probability of 95 %l given
for the corresponding tests in Annex A are also the maximum-permitted for demonstration of
conformance to the requirements of Annex B. If the actual-expanded uncertainty of a
measurement performed by the test laboratory, calculated for a coverage probability of 95 %,
exceeds the maximum-permitted value, the measurement shall not be used to demonstrate
conformance to the requirements of Annex B.

B.1.5 For legal metrology purposes, the relevant periodic tests are those described in
Annex B. These tests apply to both initial and subsequent verification. Following successful
testing to Annex B, if desired, the sound calibrator may be marked with a verification mark in
accordance with national regulations.

B.1.6 Where the manufacturer claims that a pistonphone conforms to the specifications for
both class LS/M and class1/M, full tests for each class designation shall be performed, unless
testing against the specifications of only class LS/M or only class 1/M has been specified by,
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and agreed with, the customer. In this case, the sound calibrator shall be marked to show that
only limited tests have been performed. Wording shall be added to the certificate to indicate
that full testing to both class LS/M and class 1/M according to this document has not been
performed, so no general statement or conclusion can be made about conformance of the
sound calibrator to the requirements of this document for the class not tested.

B.1.7 The test laboratory shall use instruments with current calibrations for the appropriate
quantities. The calibrations shall be traceable to national standards, as required.

B.2 Submission for test

The siund calibrator, together with all relevant accessories (such as adaptors or barorLeter),
shall be submitted for test together with a copy of the instruction manual, if required py the
testing laboratory. A class LS sound calibrator shall also be supplied withqan individual
calibration chart. Where a class LS sound calibrator requires repair, the first re-calijration
following the repair gives the new specified level.

B.3 |Preliminary inspection

Prior fo any measurements, the sound calibrator and all /aceessories shall be v|sually
inspedted, and any controls operated to ensure that they are”in working order. It sHall be
establjshed that the power supply of the instrument is within*the operating limits specified in
the ingtruction manual, by using the method specified in.thie instruction manual.

B.4 | Performance tests

B.4.1 Orientation

If a specific orientation for application./of the sound calibrator is stated in the instruction
manual, this orientation shall be used.for testing.

B.4.2 Ambient noise

To avpid ambient noise affecting any measurements, tests shall only be performed where the
sound| pressure level measured by the microphone after coupling to the sound calibrator, but
beforg switching on, islaf least 30 dB below the specified level being measured.

B.4.3 Environmental conditions

B.4.3.1 All_tests in Clause B.4 shall be carried out within the following randes of
environmental conditions:

t’-H o o ON 1
- S UL preoourc. UU'N

— air temperature: 20 °C to 26 °C;
— relative humidity: 25 % to-70 90 %;

[»] 4 105
T t J
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Py ] Py
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unless the location of the laboratory is such that static pressure is not within the range
specified. In this case, a pressure chamber shall be used enabling static pressure within the
range specified to be achieved. The specifications in Table 2 apply for the measurement of
sound pressure level.

B.4.3.2 For-class-LS-—and-¢class4 sound calibrators—with-a-letter designation—C* designated
class LS/M or class 1/M, where appropriate, data supplied in the instruction manual shall be
applied for the influence of static pressure, to correct measured sound pressure levels to the
reference-environmental-conditions static pressure. If a barometer is supplied with the sound
calibrator, it shall be used to measure the static pressure.
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NOTE TFhe Some barometers-may provide the data directly in the form to be used to correct measured sound
pressure levels to the reference static pressure.

B.4.4 Additional equipment

If a bgrometer is provided with the sound calibrator, prior to making any measurfements
sound| pressure level generated by the sound calibrator, the indication of the.baromete
be chg¢cked by comparison with that of a calibrated precision barometer at the-prevailing
pressuire. The reading of the barometer under test shall be recordegd, ‘and if—teles
acceplance limits for the measurement of static pressure are provided in the instr
manual for the sound calibrator, the indicated static pressure shall-be ‘within the-limits
acceptance limits given in the instruction manual. If the indicated static presy
not within any acceptance limits given in the instruction manyal;“then the periodic tes
the s
corre
corre

ion is used, this may cause the sound calibrator (fo' fail the periodic testing
ion is incorrect.

NOTE |A single-point pressure check of a barometer gives\no information about performance at othg

of the
I shall
static
ances
uction
lof the
ure is
ing of

und calibrator shall not be performed. If acceptance¢lintits are not provided, and the

if the

r static

pressures. It is therefore good practice to compare the indication of the supplied barometer with that of a cafibrated

precisiqn barometer over the applicable pressure rapge: OIML International Recommendation R 9]
informalion on suitable test procedures.

B.4.5 Microphone specification

For class LS, class 1 and class 2 sound calibrators, the microphone used for testing sh
one ofl the microphones specified.for*the relevant class in 5.8.1.

B.4.6 Sound pressure level
B.4.6.(1 General

Following coupling, of’ the microphone to the sound calibrator, the time specified

instru¢tion manuaksshall be allowed for the microphone and sound calibrator to stabiliz¢

sound| pressure‘level generated by the sound calibrator shall then be measured,

gives

all be

n the
. The
As an

average over.a perlod of between 20 s and 25 s of operatlon at the pr|n0|pal sound pressure



https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

- 48 — IEC 60942:2017 RLV © IEC 2017

‘ B.4.6.2 Methods for measurement of sound pressure level
B.4.6.2.1 Microphone method

‘ B.4.6.2.1.1 The sound pressure level generated by the sound calibrator under test shall be
measured using a calibrated microphone or microphone system. The insert voltage technique
(described in IEC 61094-2) or an equivalent method may be used.

‘ B.4.6.2.1.2 NOTE It is recommended that the testing laboratory maintain two independent
lines of traceability to national standards, by use of the microphone or microphone system
and a calibrated-in-house-artefact device, such as a sound calibrator. The performance of the
calibrated microphone or microphone system should be verified using the-in-house—artefact
calibrgted device before and after making any measurements of conformance according to
Annex B. In selecting the calibrated device, consideration shall be given to the unceftainty
requirements of this document.

B.4.6.2.2 Sound calibrator comparison method

‘ B.4.6.R.2.1 The sound pressure level generated by the sound calibrater’'under test shall be
measyred by comparison with the sound pressure level generated.-by a calibrated [sound
calibrator.

‘ B.4.6..2.2 NoTE When the calibrated sound calibrator does not operate at the|same
sound|pressure level and frequency as the sound calibratorcunder test, it will be necessary for
the tgsting laboratory to establish the level linearity and frequency response o¢f the
measuyrement system at all frequencies of interest.

B.4.6.2.2.3 NOTE It is recommended that thetesting laboratory maintain two indepgndent

lines of traceability to national standards, by@se of the calibrated sound calibrator Jand a
| calibrated-in-house—artefact device, such as>another sound calibrator, or a microphgne or
microphone system. The performance of.the calibrated sound calibrator should be vgrified
using [the-in-house—artefact calibrated d€vice before and after making any measuremgnts of
conforqmance according to Annex B. /0 selecting the calibrated device, consideration shall be
given fo the uncertainty requirements of this document.

B.4.6.3 Measurements

B.4.6.3.1 Using the“method described in B.4.6.2.1 or B.4.6.2.2,-the-measurementiof the
principal sound pressure level at the principal frequency shall be-replicated-twice-to-pivea
total-gf-threetestsymeasured at least three times. The microphone shall be coupled Jto the
sound| calibratop~before each measurement and uncoupled after each measuremeni. The
microphone shall be rotated around its axis at each coupling so that the rotational orientation
of the| micrepfione is evenly distributed over the measurements. The absolute value [of the
differgnce( between the mean measured sound pressure level and the specified [sound
pressure level, extended by the actual -expanded uncertainty of measurement; shall not
exceerﬂmm—ﬂrﬂﬂmmwmrjActual
expanded uncertainties of measurement, calculated for a coverage probability of 95 %, shall
not exceed those given in Table A.1 for the class of sound calibrator.

B.4.6.3.2 For multi-frequency sound calibrators, unless not required by the customer
(under B.1.2) measurements of the principal sound pressure level, as described in B.4.6.3.1,
shall be repeated for the maximum and minimum frequency settings of the sound calibrator
for which the instruction manual states that the instrument conforms to the requirements of
this document.

B.4.6.3.3 The measurement of sound pressure level shall be repeated (excluding
replications) for all other combinations of sound pressure level and frequency settings for
which the instruction manual states that the instrument conforms to the requirements of this
| document, or for those combinations required by the customer (as described in B.1.2). The
absolute value of the difference between each measured sound pressure level and the
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corresponding specified sound pressure level-extended-by-the-actual-expanded-uncertainty-of
measurement; shall not exceed the-telerance acceptance limits given in Table 2 for the class

of sound calibrator. Actual-expanded uncertainties of measurement, calculated for a coverage
probability of 95 %, shall not exceed those given in Table A.1 for the class of sound calibrator.
It is recommended that testing is normally performed for one model of microphone only.

B.4.7 Frequency

The filequency of the sound generated by the sound calibrator coupled to the micro
used In B.4.6 shall be measured as an average over a period of between 20.s and 2
operalion, at the principal sound pressure level, for each frequency setting of the jsound
calibrator for which the instruction manual states that the instrument-‘conforms {o the
requirements of this document, or for the principal frequency and forany other combinfations
of sound pressure level setting and frequency setting specified by the\customer. The absolute

phone
5s of

value

specif
excee
Actual

of the difference in per cent between each measured frequeney and the correspq

ed frequency, extended by the actual expanded uncertainty of measurement,; sh

d the—teleranee acceptance limits given in Table 4 fornthe class of sound cali
-expanded uncertainties of measurement, calculated faor a coverage probability of]

nding
all not
brator.
95 %,

shall not exceed those given in Table A.2 for the class of\sound calibrator.

B.4.8 Total distortion + noise

0 o
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D 4
2
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.
[0 EE«
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The tqtal @isiortion + noise of the sound pressure signal generated by the sound callbrator
shall be{me€asured over a bandwidth of 22,4 Hz (nominal frequency) to 22,4 kHz (npminal
freque i i ith the

microphone used in B.4.6, at the maximum and minimum sound pressure level settings
available at each frequency for which the instruction manual states that the instrument
conforms to the requirements of this document, or for the principal sound pressure level and
principal frequency and for any other combinations of sound pressure level setting and
frequency setting specified by the customer. The total distortion + noise can be measured
using a rejection filter device (distortion factor meter) or an appropriate FFT analyser, and the
method of measurement shall be reported. The measured total distortion + noise shall not
exceed the acceptance limits given in Table 7 for the class of sound calibrator. Actual
uncertainties of measurement, calculated for a coverage probability of 95 %, shall not exceed
those given in Table A.3 for the class of sound calibrator. An instrument that measures total
harmonic distortion only is not suitable.
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B.5 Calibration of the sound calibrator with other models of microphone

Clause B.4 provides details of the full tests necessary to demonstrate conformance of a sound
calibrator to the requirements given in Annex B for periodic testing, using a particular
microphone model. In addition to these tests, it is possible that a calibration of the sound
calibrator with other models of microphone-may—be is required by the customer. For these
additional tests, the measured sound pressure level, frequency and total distortion + noise-are
te should be stated in the test documentation. In this case, the measurements-shal should be
performed using the required model(s) of microphone and the test methods described in
Clause B.4. Any additional model(s) of microphone for which a calibration of the sound
calibrator is required-shall should be model(s) intended for use with the particular model of
sound~calibrato he—methodof-measurement-used—the-measuredvalues—obtained—and the
corregponding actual-expanded uncertainties of measurement, calculated for a «cqJerage
probability of 95 %,-shal should be given in the test documentation.

B.6 | Documentation

Clausé¢ B.6 is only a recommendation, with the exception of Clause B-6va), b), c), f), i)]j), k),
[), p),] and q), which shall be stated where applicable. The extént and content pf the
documentation provided by the test laboratory will vary depending’ on national regulations.
Howeyer, following testing of a sound calibrator, the testing-laboratory should ispue a
docunjent containing, as a minimum, the following information:

a) the¢ name and location of the laboratory performing the tests;

b) the name of the manufacturer or supplier and)the model designation of the [sound
calibrator;

c) the serial number of the sound calibrator, together with details of any adaptors used;

d) the name of the manufacturer or supplier and the model and configuration of the
mifrophone(s) used;

e) a statement as to the availability to~the public of evidence, from a testing organization
regponsible for performing pattern evaluation tests, to demonstrate that the model of
sopnd calibrator submitted fer_periodic testing had successfully completed the pgattern
evaluation tests of Annex A;

f) a gtatement that the sound-calibrator has been tested as specified in Annex B;

g) where public evidenee of conformance of the model of sound calibrator fo the
requirements of Annex A for pattern evaluation—was is available, and the results |of the
tegts according.to-Annex B are satisfactory, a statement as follows: "As public evidence
wds available,“from a testing organization responsible for approving the results of gattern
evaluationstests, to demonstrate that the model of sound calibrator fully conformed |to the
requirements for pattern evaluation described in Annex A of IEC 60942:2003 2017, the
sopnd(calibrator tested is considered to conform to all the class X requiremehts of

IEC60942:2003 2017." A reference should be given to the source of the publicly avTiIabIe
ev ;

h) where public evidence of conformance of the model of sound calibrator to the
requirements of Annex A for pattern evaluation-was is not available and the results of the
tests according to Annex B are satisfactory, a statement as follows: "The sound calibrator
has been shown to conform to the class X requirements for periodic testing, described in
Annex B of IEC 60942:2003 2017 for the sound pressure level(s) and frequency(ies)
stated, for the environmental conditions under which the tests were performed. However,
as public evidence was not available, from a testing organization responsible for pattern
approval, to demonstrate that the model of sound calibrator conformed to the requirements
for pattern evaluation described in Annex A of |IEC 60942:2003 2017, no general
statement or conclusion can be made about conformance of the sound calibrator to the
requirements of IEC 60942:2003 2017.";

i) the date(s) on which the periodic verification tests were performed;
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)

k)

p)

q)

a description of the methods used for the measurements, including the method used to
measure total distortion + noise;

the measured sound pressure level(s), corrected to—the reference—environmental
conditions static pressure if the sound calibrator has a letter "C M" designation, together
with associated uncertainty(ies) calculated for a coverage probability of 95 %, and the
information on the source (instruction manual or instrument, for example, a barometer) of
the-environmental static pressure correction data used, if any;

the measured frequency(ies) and total distortion(s) + noise, together with associated
expanded uncertainty(ies) of measurement, calculated for a coverage probability of 95 %,
as appropriate;

the_environmental conditions at the time the tests were pprfnrmpd'

if pny adjustments were made to the sound calibrator or a supplied barometgr, all
indications observed, or sound pressure levels measured, prior to adjustment;

wHhere the sound calibrator does not conform to the requirements of Annex B fpr the
depignated class for the conditions under which the tests were performed, a statement
indicating which tests did not conform;

forl multi-level and multi-frequency calibrators where testing of a limited number of |sound
pr¢ssure level and frequency settings has been specified by)and agreed with, the
cugtomer, the documentation shall include a statement as fellows: "As the customler did
no} require full periodic testing as specified in Annex B of IEC-60942:2017 for the rahge of
sohnd pressure level and frequency settings for which thelihstruction manual statgs that
the instrument conforms to the requirements of IEC 60942:2017, no general statement or
copclusion can be made about conformance of the sddnd calibrator to the requiremgnts of
IEC 60942:2017". A full description of the soungypressure level and frequency sgttings
tegted shall be given;

wHhere the manufacturer claims that a pistonplione conforms to the specifications fgr both
clgss LS/M and class1/M, and testing agajnst the specifications of only class LS/M gr only
clgss 1/M has been specified by, and agreed with, the customer, the documentationp shall
inqlude a statement as follows: "Assthe customer only required testing of the fsound
calibrator, as specified in Annex B ofNEC 60942:2017, against the specifications fol class
LSYM or class 1/M (delete as appropriate), and the manufacturer claims that the |sound
calibrator conforms to the spegcifications for both class LS/M and class1/M, no ggneral
stgtement or conclusion can{be made about conformance of the sound calibrator fto the
requirements of IEC 6094252017 for class LS/M or class 1/M (delete as appropridte) as
thip has not been tested.”,

whHere applicable, additional values of sound pressure level, frequency and total disjortion
+ Jnoise, together ywith the—expanded uncertainties of measurement, calculated|for a
coyerage prohability of 95 %, measured using other model(s) of microphone according to
Clause B.5.
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Annex C
(normative)

Format for-the Pattern evaluation report

C.1 Introduction General

C.1.1 Sound calibrators that are submitted to the control of legal metrology services shall
conform to the requirements given in this document.

C.1.2| For legal metrology purposes, the-telerance acceptance limits stated in this document
are considered as the maximum permissible errors for pattern evaluation.

C.1.3| The A pattern evaluation report—given—in—this—-Annex—Cpresenis~fogethel—in—a
standardizedformat; shall give full details of all the tests performed and thé results jof the
various tests to which a pattern of a sound calibrator shall be submitted -with a view| to its
approyal. The tests are described in Annex A. All specified tests shall be performg¢d, as
applicable.

C.1.4| It is recommended that information on models of<{sound calibrator which| have
successfully undergone pattern evaluation be made publicly available by the festing
laboratory.

C.2 |Marking

Following successful testing to the requirements of Annex A, sound calibrators of the [model
tested—may can be marked with a pattera approval sign in accordance with national
regulations, in addition to the markings reguired by 6.1.

C.3 | Submission for test

C.31 The number of specimens of the same pattern of sound calibrator submitted for
patterp evaluation testing shall conform to the requirement of A.2.1. As a minimum, the
testing laboratory shall-select two of the specimens of sound calibrator for pattern evaluation
testing. At least one~ of these two specimens shall then be tested fully according fo the
procedlures given in Annex A. The testing laboratory shall decide whether the full test$ shall
also be performed-on the second specimen, or whether limited testing is adequate to provide
approyal of the pattern.

NOTE |De
NIHEP

v bhe limited-to-two—vearstso-that
e—HHEeG—O0tWO—YEearSSOtHat

C.3.2 All accessories (for example, a barometer or connecting leads) described in the
instruction manual shall be supplied with the sound calibrator.

C.3.3 An individual calibration chart containing all the information required by 6.2 shall be
supplied with each class LS sound calibrator.

C.3.4 An instruction manual shall be supplied with the sound calibrator.

C.4 Pattern evaluation report content

C.4.1 Thefollowing-pagesconstitutethe A pattern evaluation report—fermat shall be

generated for reporting the testing of a pattern of sound calibrator to the requirements of
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Annex A. This pattern evaluation report shall consists of two parts. Part 1 gives a summary of |
the content of the report and statements on conformity, and verifies that all information
required by this document-was is available. Part 2 gives detailed test results. The two parts of
the report may be completed by different organizations—within—the-same-—country. Also, it is
possible that all the tests in part 2-may-net cannot be performed by one laboratory, and that
additional laboratories—may—be are involved in the testing. In either of these cases, each
organization or laboratory shall be responsible for completing the relevant parts of the pattern
evaluation report. The full name and address of each organization and laboratory involved
shall be supplied. For part 2, the tests that each laboratory performed shall be clearly
identified in the pattern evaluation report. The pattern evaluation report may be supplied in
electronic form.

C.4.2 | lnaddition-to-the-content-given-in-the following-pages; Each pattern evaluation |report

shall |[display a header on each page giving the following information: reference to
IEC 6(0942:2003 2017, Annex C, the page number of the report, identification of the obkerver |
or opgrator, the date when the test was performed and a unique report identification nymber.
For each table, the serial number of the sound calibrator under test, and information on the
adaptor and the microphone used for the tests shall be clearly stated.

C.4.3 | Relevant pages of the report, as applicable, shall be completed for each specimen of
sound|calibrator tested.
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Annex D
(informative)

Relationship between tolerance interval, corresponding acceptance
interval and the maximum-permitted uncertainty of measurement

This document, in common with others written by IEC/TC 29, uses adaptations of the
guidelines from ISO/IEC Guide 98-4, Uncertainty of measurement — Part4: Role of
measurement uncertainty in conformity assessment (equivalent to guidance document

JCGM 106 from the Joint Committee for Guides in Metrology), as the basis for demonstration
of confarmance of an instrument to the specifications gi\/pn in this document

ISO/IHC Guide 98-4 describes guarded acceptance in terms of toleraan}mtearvals,
accepfance intervals and uncertainties of measurement. '<\

To prgmote clarity for users and testing laboratories, IEC/TC 29 has adopte‘a% policy whereby
tolerapce limits around design goals are not explicitly stated, but “be determiped if
required from the specified acceptance limits for allowed deviation m a design gopl and
the cqrresponding specified maximum-permitted uncertainty of rr@urement, by usinpg the
illustrgtion in Figure D.1.

UMax O UMax )
G = QQ .
Al Q
N
QO
AL % Ay
| ‘&I
| N
TL b @ TU
A\ IEQ
xO
Key N~
) ‘\O
Al acceptance interval C)
TI tolerance interval o
Umax guard band for the@%ﬂum-permitted uncertainty of measurement for a 95 % coverage interval

A lower accepta cg)mit
Ay upper acc%ﬁe limit
T, lower t nce limit
T, L&/@r}%erance limit
F'é B-4+—Retati it | . - H Lo

interval and the maximum-permitted uncertainty of measurement

The limits of an acceptance interval are associated with the acceptance interval and not with
the guard band for the maximum-permitted uncertainty of measurement. Hence a measured
deviation equal to a limit of an acceptance interval demonstrates conformance to a
specification, providing also that the uncertainty of the measurement from the laboratory
performing a test does not exceed the specified maximum-permitted uncertainty.
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Annex E
(informative)

Example assessments of conformance to
specifications of this document

General

The purpose of Annex E is to clarify the use of measurement results and uncertainties

asurement in_assessments of conformance to the specifications of this docum

ent in

either

E.1.2
examy

E.2

E.2.1

establ
accep
maxim

E.2.2
(1

(2

3

(4

pattern-evaluation tests or periodic tests of sound calibrators. A

Annex E demonstrates assessment of conformance using some gen aEiIIus

les. N
P

>
P

According to the requirements in this document, confo (Qme to a specifica

Conformance criteria

ance limits AND the uncertainty of measurement does\rot exceed the correspq
um-permitted uncertainty of measurement for a coverée probability of 95%.

N

With these two criteria, there are four possibIQ) comes:

Measured deviations do not exceed acce @\ce limits AND actual uncertainty do
exceed maximum-permitted uncertainty @,

CONFORMANCE TO THE SPECIF A ION

maximum-permitted uncertai

NON-CONFORMANCE ,C\AUSE THE ACTUAL UNCERTAINTY EXCEEDS
MAXIMUM-PERMITTEIK\ CERTAINTY

Measured deviationstceed acceptance limits AND actual uncertainty dogq
exceed maximum-permitted uncertainty

NON-CONFO@\ CE BECAUSE MEASURED DEVIATIONS EXCEED
ACCEPTA%Q IMITS

Measur
maxi -permitted uncertainty

N%— ONFORMANCE BECAUSE NEITHER CRITERION IS SATISFIED

NOTE

frative

ion is

shed when measured deviations from design goals do exceed the correspgnding

nding

es not

Measured deviations do not ex%@d acceptance limits AND actual uncertainty eqceeds

THE

s not

THE

eviations exceed acceptance limits AND actual uncertainty exceeds

In\ ractice, a laboratory can sometimes pre-determine the uncertainty of a measurement, If {

he pre-

determined uncertainty exceeds the maximum-permitted uncertainty, the laboratory will not attempt to perform the

test.

E.3

E.3.1

are sp

Example test results

Table E.1 gives examples of test results to explain the method of determining
conformance or non-conformance to the specifications of this document. This method applies
for any tests in this document where acceptance limits and maximum-permitted uncertainties

ecified.
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Table E.1 — Examples of assessment of conformance

Example| Absolute | Acceptance Actual Maximum- Conforms to | Reasons for conformance or
number | measured limit uncertainty| permitted |specifications non-conformance
deviation uncertainty Yes or No
from
design goal
dB dB + dB + dB
1 0.40 0.25 0,12 0.15 No De\_/iation exceeds acceptance
limits
9 0.35 0,25 0,12 0.15 No Deyiation exceeds acceptance
limits
Deviation within acc&&e nce
3 0,20 0,25 0,13 0,15 Yes limits AND uncertainty Within
maximum-perxi
L NS
Deviation @on acceptgnce
4 0,00 0,25 0,14 0,15 Yes limits A certainty within
maxinmym*permitted
b"l
tion within acceptgnce
5 0,00 0,25 0,17 0,15 No Q its BUT uncertainty ekceeds
aximum-permitted
=
{(/ Deviation within acceptgnce
6 0,25 0,25 0,10 0,15 &s limits AND uncertainty Within
O maximum-permitted
(\,
Deviation within acceptgnce
7 0,25 0,25 0,15 0,15 Q Yes limits AND uncertainty Within
\\ maximum-permitted
Q>
% Deviation exceeds acceptance
8 0,40 0,25 0,50 \"@ 0 No limits AND uncertainty exceeds
maximum-permitted
¥
E.3.2 | Figure E.1 shows the eignt"&ample assessments of conformance from Table [E.1 in
graphical form. .
N
E.3.3 | The practice illustrated in Table E.1 and Figure E.1 for assessing conformance gpplies
equallly for pattern-eval n testing as well as periodic testing.
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0,8

0,6

Deviation from design goal (dB)
o

_0,4 T T T T J T T T
1 2 3 4 5 6 7 8

Example number from Table E.1
IEC

Y

Key
a Upppr acceptance limit

b Lowpr acceptance limit

The lpwer and upper acceptanceXimits are indicated by the heavy horizontal lineg. The
measyred deviations from the desjgn goal are shown by the solid markers. A diamond-shaped
markefr indicates conformange\io the specification and a cross-shaped marker indicates
non-c¢onformance.

The dctual uncertaipty_Jof measurement is indicated by the vertical error bars and the
maximum-permitted tmcertainty is indicated by the vertical shaded area.

Figure E.1 — Examples of assessment of conformance
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROACOUSTICS — SOUND CALIBRATORS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
national electrotechnical commitiees (IEC National Committees). The object of IEC is to promote
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national co-operation on all questions concerning standardization in the electrical and electronicifig
end and in addition to other activities, IEC publishes International Standards, Technical Spegifi
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred)to’ 3
ication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee int
he subject dealt with may participate in this preparatory work. International, governmental an
ernmental organizations liaising with the IEC also participate in this preparation. IEC eollaborates
the International Organization for Standardization (ISO) in accordance with conditions determ
ement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an inter
sensus of opinion on the relevant subjects since each technical committee)has representation
ested IEC National Committees.

mittees in that sense. While all reasonable efforts are made to ensure that the technical content
ications is accurate, IEC cannot be held responsible for the ,way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC National Cémmittees undertake to apply IEC Publ
sparently to the maximum extent possible in their national and regional publications. Any div
een any IEC Publication and the corresponding nationahor regional publication shall be clearly indi
atter.

itself does not provide any attestation of conformity. Independent certification bodies provide co
pssment services and, in some areas, access*o. IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

sers should ensure that they have the latest edition of this publication.

iability shall attach to IEC or its directors, employees, servants or agents including individual expe
hbers of its technical committees andJ/EC National Committees for any personal injury, property dar
r damage of any nature whatseever, whether direct or indirect, or for costs (including legal fe
bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any ot}
ications.

ntion is drawn to the Normative references cited in this publication. Use of the referenced publicd
Epensable for the correct application of this publication.

ntion is drawn to(the possibility that some of the elements of this IEC Publication may be the su
nt rights. IEC shall'hot be held responsible for identifying any or all such patent rights.

pacoustics, in cooperation with the International Organization of Legal Met
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ptional Standard IEC 60942 has been prepared by IEC technical committge 29:

Fology

This fourth edition cancels and replaces the third edition published in 2003, of which it
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) deletion of the class designations, class LS/C, class 1/C and class 2/C;

b) addition of two further class designations, class LS/M and class 1/M, specifically for
pistonphones;

c)

addition of an amended criterion for

assessing conformance to a specification:

conformance is now demonstrated when (a) measured deviations from design goals do not
exceed the applicable acceptance limits and (b) the uncertainty of measurement does not
exceed the corresponding maximum-permitted uncertainty;
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d) modification to the short-term level fluctuation test of the sound pressure level stability;

e) change to some environmental test conditions to avoid icing;

f) addition of an alternative test for immunity to radio-frequency fields using transverse
electromagnetic (TEM) waveguides.

The text of this International Standard is based on the following documents:

FDIS Report on voting
29/962/FDIS 29/969/RVD

Full irlformation on the voting for the approval of this International Standard can be_fopund in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remainunchanged until the
stabilify date indicated on the IEC website under "http://webstore.iec.¢h} in the data reldted to
the specific document. At this date, the document will be
e re¢onfirmed,

° wilhdrawn,

e replaced by a revised edition, or

e anjended.
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INTRODUCTION

Sound calibrators are designed to produce one or more known sound pressure levels at one
or more specified frequencies when coupled to specified models of microphone in specified
configurations, for example, with or without protective grid. The sound pressure level
generated by some sound calibrators depends on the static pressure.

Sound calibrators have two principal applications:

a) the determination of the electroacoustical pressure sensitivity of specified models of
microphone in specified configurations;

b) chgcking or adjusting the overall sensitivity of acoustical measuring devices or systems.
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ELECTROACOUSTICS — SOUND CALIBRATORS

1 Scope

This document specifies the performance requirements for three classes of sound calibrator:
class LS (Laboratory Standard), class 1 and class 2. Acceptance limits are smallest for
class LS and greatest for class 2 instruments. Class LS sound calibrators are normally used
only in the laboratory; class 1 and class 2 are considered as sound calibrators for field use.
A clasps 1 sound calibrator is primarily intended for use with a class 1 sound level meter|and a
class 2 sound calibrator primarily with a class 2 sound level meter, as speciffed in
IEC 61672-1.

The apceptance limits for class LS sound calibrators are based on the useJof a labqratory
standard microphone, as specified in IEC 61094-1, for demonstrations ofyconformance |to the
requirements of this document. The acceptance limits for class-1>xand class 2 [sound
calibrators are based on the use of a working standard microphone, as specifled in
IEC 61094-4, for demonstrations of conformance to the requirements)of this document.

To prpmote consistency of testing of sound calibrators and“ease of use, this document
contaips three normative annexes — Annex A "Pattern evaluation tests", Annex B "Pgriodic
tests"| Annex C "Pattern evaluation report", and twd informative Annexes — Arnex D
"Relatjonship between tolerance interval, corresponding acceptance interval anfl the
maximfjum-permitted uncertainty of measurement">and Annex E "Example assessmepts of
conforqmance to specifications of this document".

This document does not include requirements for equivalent free-field or random-incidence
sound| pressure levels, such as can be uséd in the overall sensitivity adjustment of a [sound
level meter.

A soupd calibrator can provide ether functions, for example, tonebursts. Requirements for
these pther functions are not included in this document.

2 Noprmative references

The fgllowing documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the e¢dition
cited gpplies. For undated references, the latest edition of the referenced document (induding
any amendments) applies.

i¢s and

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measure-
ment techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-20:2010, Electromagnetic compatibility (EMC) - Part 4-20: Testing and
measurement techniques — Emission and immunity testing in transverse electromagnetic
(TEM) waveguides
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IEC 61000-6-1:2005, Electromagnetic compatibility (EMC) — Part 6-1. Generic standards —
Immunity for residential, commercial and light-industrial environments

IEC 61000-6-2:2005, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards —
Immunity for industrial environments?2

IEC 61000-6-3:2006, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards —
Emission standard for residential, commercial and light-industrial environment
IEC 61000-6-3:2006/AMD1:2010

IEC 61094-1:2000, Measurement microphones — Part 1: Specifications for laboratory standard

microfphones
IEC 61094-4:1995, Measurement microphones — Part 4: Specifications for working standard
microfphones
IEC 61094-5, Electroacoustics — Measurement microphones — Part 5: Methods for pré¢ssure

calibration of working standard microphones by comparison

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

CISPR 16-1-1, Specification for radio disturbance and immunity measuring apparatys and
methods — Part 1-1: Radio disturbance and immunity ,measuring apparatus — Mealsuring
apparatus

CISPR 16-2-3:2016, Specification for radio disturbance and immunity measuring apppratus
and methods — Part 2-3: Methods of measurement of disturbances and immunity — Rafdiated

disturbance measurements

CISPHR
Limits

ISO/IE

22:2008, Information technology“equipment — Radio disturbance characterig
and methods of measurement3

C Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expresy

uncerfainty in measurement (GUM:1995)

tics —

ion of

ISO 266:1997, Acoustics,~ Preferred frequencies
ISO/IHC Guide 99,\International vocabulary of metrology — Basic and general concep{s and
assoclated terms (VIM)

2" edition (2005). This 2"9 edition has been replaced in 2016 by a 3™ edition IEC 61000-6-1:2016,
Electromagnetic compatibility (EMC) — Part 6-1: Generic standards — Immunity standard for residential,
commercial and light-industrial environments, but to ensure consistency with other TC 29 standards this 3"
edition has not been used or referenced in this document, but will be considered prior to the next revision of
this document.

2" edition (2005). This 2" edition has been replaced in 2016 by a 3™ edition IEC 61000-6-2:2016,
Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity for industrial environments, but
to ensure consistency with other TC 29 standards this 3™ edition has not been used or referenced in this
document, but will be considered prior to the next revision of this document.

6™ edition (2008). This 6™ edition has been replaced in 2015 by CISPR 32:2015, Electromagnetic compatibility
of multimedia equipment — Emission requirements, but to ensure consistency with other TC 29 standards
CISPR 32:2015 has not been used or referenced in this document, but will be considered prior to the next
revision of this document.
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-801 and the
ISO/IEC Guide 99, and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

NOTE |[Definitions for other relevant quantities are given in the documents referenced in Clause 2.

3.1
sound calibrator
devicqd that generates a sinusoidal sound pressure of specified sound pressure levg¢l and
frequgncy when coupled to specified models of microphone in specified configurations

3.2
pistonphone
sound| calibrator in which the sound pressure is generated in a fiXxed air volume by the fotion
of ong or more pistons, creating a well-defined volume velocity

3.3
specified sound pressure level
sound| pressure level(s) generated under reference ‘€nvironmental conditions for use with a
particlilar microphone model and configuration, yalid for either an individual sound callbrator
(in thg case of a class LS calibrator) or all sound calibrators of the same model (in the cpse of
a clasp 1 or class 2 calibrator)

Note 1 fo entry: Specified sound pressure leveliS’expressed in decibels (dB).
Note 2 o entry: The reference value is 20 uPa.

3.4
nominal sound pressure level
close ppproximation to the specified sound pressure level(s), valid for all sound calibrators of
the same model, rounded:to the nearest decibel (intended for marking)

Note 1 o entry: Nominal sound pressure level is expressed in decibels (dB).
Note 2 fo entry: he reference value is 20 pPa.

3.5
specified frequency
frequén = : S a !
cond|t|ons vaI|d for e|ther an |nd|V|duaI sound callbrator (|n the case of a class LS callbrator)
or all sound calibrators of the same model (in the case of a class 1 or class 2 calibrator)

Note 1 to entry: Specified frequency is expressed in hertz (Hz).

3.6

nominal frequency

close approximation to the specified frequency, often rounded according to ISO 266 (intended
for marking)

Note 1 to entry: Nominal frequency is expressed in hertz (Hz).


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

IEC 60942:2017 © IEC 2017 -1 -

3.7
princi

pal sound pressure level

nominal sound pressure level specified in the instruction manual as principal

Note 1 to entry: Where the sound calibrator produces more than one sound pressure level, the manufacturer
identifies one nominal sound pressure level as principal.

Note 2 to entry: Principal sound pressure level is used during demonstration of conformance of the sound
calibrator to the requirements of this document.

Note 3 to entry: Principal sound pressure level is expressed in decibels (dB).

Note 4 to entry: The reference value is 20 pPa.

3.8

principal frequency

nominpl frequency specified in the instruction manual as principal

Note 1 fo entry: Where the sound calibrator produces more than one frequency, the manufacturer identifies one
nomina| frequency as principal.

Note 2 fo entry: Principal frequency is used during demonstration of conformance™gf-the sound calibratof to the
requirefents of this document.

Note 3 jo entry: Principal frequency is expressed in hertz (Hz).

3.9

replicption

repeal of a measurement involving coupling the microphone to the sound calibrator angl then
completely removing the microphone from the sound_calibrator

3.10

total distortion + noise

ratio ¢f the root-mean-square of the total*distortion and noise components, including any
harmanics and sub-harmonics, to the roof<mean-square of the entire signal

Note 1 [to entry: Distortion is the correlatéd component of the signal due to non-linearity, and noisq is the
uncorrejated component.

Note 2 jo entry: Total distortion + neise is expressed in per cent (%).

3.1

refereince orientation

orientation of a solind calibrator such that the principal axis of the opening of the cavify (the
axis dlong whieh_the microphone is inserted into the cavity) coincides with the principal
directipn of an emitter or receiver of radio-frequency fields, the opening of the cavity [facing
away from_the*emitter or receiver

3.12

reference plane

plane of contact between the microphone and the sound calibrator

3.13

effective load volume of a microphone

volume of air at reference environmental conditions that has the same acoustic compliance as
the cavity bounded by the reference plane, the microphone diaphragm and the outer
cylindrical surface of the microphone at the reference plane, including the equivalent volume

of the

Note 1
frequen

microphone (described in IEC 61094-1)

to entry: Effective load volume is generally expressed in cubic millimetres (mm3) and may change with

cy.
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3.14

coverage probability

probability that the set of true quantity values of a measurand is contained within a specified
coverage interval

[SOURCE: ISO/IEC Guide 98-4:2012, 3.2.8]

3.15
acceptance limit
specified upper or lower bound of permissible measured quantity values

Note 1 fo entry: Acceptance lmits Iin this document are analogous to the allowances for design and manufacturing
in [IEC §0942:2003.

[SOURCE: ISO/IEC Guide 98-4:2012, 3.3.8, modified — Note 1 to entry has been, added.

4 Reference environmental conditions

Refergnce environmental conditions for specifying the performance of‘a’sound calibratol are:

— airftemperature: 23 °C;
— stdtic pressure: 101,325 kPa;
— relgptive humidity: 50 %.

5 Requirements

5.1 General

511 A sound calibrator conforming tolthe requirements of this document shall haye the
charagteristics described in Clause 5. Adaptors may be provided to accommodate morg than
one model of microphone. For the purpose of this document, any such adaptor is an integral
part of the sound calibrator.

5.1.2 The sound calibrator_shall conform to the requirements of this document for pne or
more ppf the sound pressure level and frequency combinations available. A multi-level and
multi-frequency sound~calibrator shall conform to the requirements for the same| class
designation for all sound pressure level and frequency combinations for which the instjuction
manual states that.“the instrument conforms to the requirements of this docyment.
Confofmance to~the requirements of this document shall not be stated for sound prgssure
level gnd frequency settings for which this document provides no acceptance limits.

5.1.3 Throughout this document, where reference is made to a specific class of |sound
calibrator this includes all the designations under that class. unless otherwise stated.

5.1.4 Class LS sound calibrators shall be supplied with an individual calibration chart
containing the information required by 6.2. For class 1 and class 2 sound calibrators, the
specified sound pressure level(s) and specified frequency(ies) shall be given in the instruction
manual. Each specified level shall be defined in terms of an absolute level.

5.1.5 Class LS and class 1 pistonphones that require corrections for the influence of static
pressure to conform to the specifications for the appropriate class shall have the letter "M"
added to their class designation. The permissible classes and designations are described in
Table 1. Sound calibrators designated class LS/M and class 1/M shall not require corrections
for any of the other environmental conditions to achieve the requirements specified for the
appropriate class. For class LS/M and class 1/M sound calibrators, the corrections for static
pressure, necessary for the sound calibrator to conform to the requirements of this document,
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shall be stated in the instruction manual, together with the uncertainties of measurement
corresponding to a coverage probability of 95 %.

5.1.6 Sound calibrators designated class LS/M may also claim conformance to the
requirements for a sound calibrator designated class 1/M if they meet the full specifications
described in this document for both classes of sound calibrator.

5.1.7 Sound calibrators, other than those designated class LS/M or class 1/M, shall not
require corrections for any of the environmental conditions to conform to the requirements for
the relevant class.

5.1.8 Sound calibrators designated class LS/M and class1/M shall either be supplied |with a
baromleter, or the manufacturer shall state the specifications in the instruction manualfpr any
barometer to be used. A statement shall be included in the instruction manual~giving the
uncerfainty of the measurement of static pressure required, for a coverage probability of 95%,
so that the ability of a class LS/M or class 1/M sound calibrator tocconform fo the
requirements for the relevant class is not affected.

NOTE A class LS/M sound calibrator is normally used only in the laboratory where-a suitable device is |ikely to
be available for measuring static pressure.

NOTE 2 Some barometers provide the data directly in the form to be used’to-correct measured sound pfressure
levels tp the reference static pressure.

Table 1 — Sound calibrator classes and’designations

Class Designation Description

Sound calibrator designed to meet the
specifications of this document for a class LS|
device with no corrections for the influence o
environmental conditions

LS

LS

Pistonphone designed to meet the specificatipns of
this document for a class LS device with the
application of corrections for the influence of ptatic
pressure only

LS/M

Sound calibrator designed to meet the
specifications of this document for a class 1 device
with no corrections for the influence of
environmental conditions

Pistonphone designed to meet the specificatipns of
this document for a class 1 device with the
application of corrections for the influence of ptatic
pressure only

1M

Sound calibrator designed to meet the
specifications of this document for a class 2 device
with no corrections for the influence of
environmental conditions

5.1.9 If a specific orientation of the sound calibrator is to be used to conform to the
requirements of this document, this orientation shall either be indicated on the sound
calibrator, or the indication on the sound calibrator shall refer to the instruction manual, which
shall state the required orientation.

5.1.10 All performance requirements relate to the operation of the sound calibrator following
stabilizing of the coupling of the microphone and sound calibrator, and after the sound
pressure level and frequency have stabilized. The elapsed time necessary for stabilization of
the sound pressure level and frequency, which begins once the sound calibrator is switched
on with the microphone coupled to it, shall be stated in the instruction manual, and shall not
exceed 30 s for any applicable combination of environmental conditions specified in 5.5.
Where this stabilization time exceeds 10 s, an indicator shall be provided to demonstrate
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when the output from the sound calibrator has stabilised. Information on the operation of this
indicator shall be given in the instruction manual. Following the stabilization time, the sound
pressure level and frequency shall remain stable within the acceptance limits of Table 2 and
Table 4, or Table 5 and Table 6, as applicable, whilst switched on, which shall be for a period
of at least 70 s. The sound calibrator and microphone shall be allowed to reach equilibrium
with the prevailing environmental conditions before coupling.

NOTE 1 A period of at least 70 s is chosen as the measurement of short-term level fluctuation described in 5.3.3
requires measurement over a period of 60 s of operation of the sound calibrator.

NOTE 2 The stabilization time required following the coupling of the microphone to the sound calibrator can vary
considerably depending on the model of microphone and sound calibrator in use.

NOTE B It is important that the sound calibrator is designed such that the static pressure inside thq sound
calibratpr is equal to the static pressure outside the sound calibrator.

5.1.11 If the tests described in Annex A require the sound calibrator to operate for Jonger
than the normal operating time, the manufacturer shall provide information in“the instjuction
manual to describe how this can be achieved.

5.1.12 Those components of a sound calibrator that are not intended-to be accessible|to the
user phall be protected by markings or a mechanism that makes those components
inaccgssible.

5.1.13 In 5.3 to 5.9, acceptance limits are provided fer\allowable values of medsured
deviatjons from design goals. For testing laboratories, the -maximum-permitted uncertainties of
measyrement for a coverage probability of 95 % are stated in Annex A. Annex D describes the
relationship between tolerance interval, corresponding acceptance interval and the maxjmum-
permifted uncertainty of measurement.

5.1.14 The acceptance limits given for class.L.S sound calibrators also apply to those [sound
calibrators designated as class LS/M. The acceptance limits given for class 1 [sound
calibrators also apply to those sound calibrators designated as class 1/M.

5.1.19 Conformance to a performance specification is demonstrated when the folfowing
criteria are both satisfied: (a)-measured deviations from design goals do not excegd the
applicpble acceptance limit AND (b) the corresponding uncertainty of measurement dops not
exceefl the corresponding maximum-permitted uncertainty of measurement given in Annex A
for a dqoverage probability-of 95 %.

5.1.1¢ If the actual uncertainty of a measurement performed by the test labofatory,
calculated for ascoverage probability of 95 %, exceeds the maximum-permitted value given in
AnneX A, the  ‘measurement shall not be used to demonstrate conformance tp the
requirements-of this document.

5.1.17_Annex E gives examples of evaluation of conformance to specifications of this
document.

5.1.18 Full conformance to this document is only demonstrated when the model of sound
calibrator has been shown to conform to the requirements of this document for pattern
evaluation when tested according to Annex A, and the individual specimen of sound calibrator
has been shown to conform to the requirements of this document for periodic testing when
tested according to Annex B.

5.2 Adaptors

The instruction manual for the sound calibrator may provide information to allow design of
adaptors to be used with the sound calibrator. This design data shall include all the
information necessary to create an adaptor that can be used with the specified sound
calibrator in a manner that maintains the specified performance class. Where this design data
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is supplied, the instruction manual shall specify the insertion distance and minimum diameter
of the microphone at which sealing will occur.

5.3 Sound pressure level
5.3.1 General

5.3.1.1 All specified sound pressure level(s) generated shall be stated in the instruction
manual with a resolution better than, or equal to, 0,1 dB.

5.3.1.2 All the requirements and acceptance limits specified in this document relate to the
level qf-the sound pressure Ir_\r'nrhmnri at the dinphr:\gm of the inserted mir‘rnphnnn

5.3.1.3 The principal sound pressure level of the sound calibrator shall be at/least|{90 dB
re 20luPa when the sound calibrator is applied to the models of micrephone [n the
configurations specified in the instruction manual.

5.3.2 Generated sound pressure level

The apsolute value of the difference between a measured sound-pressure level and the
corresponding specified sound pressure level shall not exceed the acceptance limits given in
Table |2 for the class of sound calibrator. For sound calibrators{with class designation L$/M or
1/M, the measured level shall be corrected for static pressure; if necessary, to the refgrence
static [pressure given in Clause 4. These acceptance limits’apply to measurements made at
and ground reference environmental conditions within. the following ranges: 97 klPa to
105 kFPa, 20 °C to 26 °C and 40 % to 65 % relative humidity.

5.3.3 Short-term level fluctuation

The fllictuation in the sound pressure level shall be measured using time-weighting F (npminal
time gonstant of 125 ms as specified ip~IEC 61672-1), by determining the mean and the
maximum and minimum levels generated over a period of 60 s of operation of the |sound
calibrator, by sampling at least 30 times. The absolute value of the difference between each
of thelmaximum and minimum levels measured, and the mean value shall each not gxceed
the short-term level fluctuation.‘acceptance limits given in Table 2 for the class of |sound
calibrator. These short-term leyel fluctuation acceptance limits apply to measurements|made
at and around reference environmental conditions within the ranges specified in 5.3.2.

Wherg a sound calibrator is operated over a period of greater than 60 s, for exanlple in
measyring the performance of other instruments such as sound level meters, it is necg¢ssary
to establish the {evel fluctuation over the longer time period.

NOTE 1 Norspecifications are provided in this document for a greater time period of operation.

NOTE 2 “At'lower frequencies, even for a stable signal, a short-term level fluctuation greater than zero| will be
indicated by the specified method ol measurement. This IS caused by the variation In the instantaneous sound
pressure and the limited time averaging by the specified F time-weighting. The acceptance limits for short-term
level fluctuation are increased at lower frequencies to allow for this phenomenon.
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Table 2 — Acceptance limits for sound pressure level and short-term level
fluctuation, at and around reference environmental conditions

Range of nominal Sound pressure level acceptance limits Short-term level fluctuation limits
frequencies dB dB
Hz Class LS Class 1 Class 2 Class LS Class 1 Class 2
31,5t0 63 - 0,30 - - 0,20 -
> 63 to < 160 - 0,30 - - 0,10 -
160 to 1 250 0,10 0,25 0,40 0,03 0,07 0,15
> 1250 to 4 000 - 0,35 - - 0,07 -
>4 000 to 8 000 - 0,45 - - 0,07 =
> 8 000 to 16 000 - 0,50 - - 0,07 =
Sound|pressure level acceptance limits are for the absolute value of the difference between th€\sound pressure
level generated by the sound calibrator and the specified sound pressure level.
For a ¢lass LS, or class 2 sound calibrator, the "-" symbols in the table indicate ranges of nominal frequehcy for
which this document provides no acceptance limits.

5.3.4 Sound pressure level over range of supply voltage

The apsolute value of the difference between the sound pressure level generated by the
sound|calibrator, determined according to 5.3.2 over the range of supply voltages specified in
the ingtruction manual, and the sound pressure level measured at the nominal supply vpltage
under|reference environmental conditions shall not_exceed the acceptance limits giyen in
Table |3 for the class of sound calibrator. Also, thevacceptance limits given in Table 2 for the
absolyte value of the difference between the<'measured sound pressure level and the
specifled sound pressure level shall not be excéeded for any supply voltage within the range.

Table 3 — Acceptance limits for the effect of supply voltage on sound
pressure level, under.reference environmental conditions

Acceptance limits

dB
Class LS Class 1 Class 2
0,02 0,06 0,16

Acceptance’ limits are for the absolute value of the difference between the sound
pressure, level generated by the sound calibrator over the range of operating voltage,
and thessound pressure level measured at the nominal supply voltage.

5.4 |Frequency

5.4.1 —Generat

5.4.1.1 The principal frequency of the sound generated by the sound calibrator shall be in
the range from 160 Hz to 1 250 Hz. Specified frequencies shall be calculated from the
equation for exact frequency given in 3.1 of ISO 266:1997, or taken from Table 1 of
ISO 266:1997 which gives the calculated frequency.

5.4.1.2 The principal sound pressure level shall be available at the principal frequency.

5.4.2 Frequency of sound generated by the sound calibrator

The absolute value of the difference in per cent between the frequency of the sound
generated by the sound calibrator and the corresponding specified frequency shall not exceed
the acceptance limits given in Table 4 for the class of sound calibrator. These acceptance
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limits apply to measurements made at and around reference environmental conditions within
the ranges specified in 5.3.2.

Table 4 — Acceptance limits for frequency, at and around
reference environmental conditions

Acceptance limits
%

Class LS Class 1 Class 2
0,7 0,7 1,7

Acceptance limits are for the ahsolute value of the difference in per cent between the

5.5

For epvironmental conditions outside the ranges specified in 5.3,2,\\sound calibrators

frequency of the sound generated by the sound calibrator and the specified
frequency.

Acceptance limits are expressed as a percentage of the specified frequency.

Influence of static pressure, air temperature and humidity

shall
sured

ental

reater

operafe within the acceptance limits given in Tables 5 and 6 relative to the values meg
under|reference environmental conditions, and shall not exceed the acceptance IimrEs for
Table |7, for the class of sound calibrator, over any combinationvof the range of environ
conditjons given below.
Class|LS Static pressure: 65 kPa to 108 kPa

Air temperature: +16 ¢C\to +30 °C

Relative humidity: 259 to 90 %
Class |1 Static pressure: 65 kPa to 108 kPa

Air temperature: -10 °C to +50 °C

Relative humidity: 25 % to 90 %
Combj|nations of air(temperature and relative humidity that would yield a dewpoint g
than 439 °C are excluded from the tests of conformance with these specifications.
Class |2 Static pressure: 65 kPa to 108 kPa

Air temperature: 0 °C to +40 °C

Rciativc ;Iullllullty 25 A/IO tU 90 n/i'.!

NOTE The range of environmental conditions for class 1 and class 2 sound calibrators is the same as specified in
IEC 61672-1 for class 1 and class 2 sound level meters.
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Table 5 — Acceptance limits for sound pressure level,
over the specified range of environmental conditions

Range of nominal Acceptance limits
frequencies dB
Hz Class LS Class 1 Class 2
31,5 to < 160 - 0,25 -
160 to 1 250 0,10 0,25 0,40
> 1250 to 4 000 - 0,30 -
>4 000 to 8 000 - 0,45 -
3 8 000 to 16 000 - 0,60 -
Accepflance limits are for the absolute value of the difference between the sound pressure level geperated|by the
sound [calibrator over the specified range of environmental conditions (excluding the conditions covered by Table
2) and|the sound pressure level measured under reference environmental conditions.
For a ¢lass LS or class 2 sound calibrator, the "-" symbols in the table indicate ranges of(nominal frequehcy for
which {his document provides no acceptance limits.
Table 6 — Acceptance limits for frequency,
over the specified range of environmental conditions
Acceptance limits
%
Class LS Class 1 Class 2
0,7 0,7 1,7
Accepjance limits are for the absolute value of the difference in per cent between the frequency of the| sound
generated by the sound calibrator over the specified range of environmental conditions (excluding the corditions
covered by Table 4) and the frequency measured under‘reference environmental conditions.
Accepflance limits are expressed as a percentage\of the specified frequency.
5.6 [Total distortion + noise
The tptal distortion + noise, measured over the frequency range from 22,4 Hz (npminal
frequgncy) to 22,4 kHz_{pominal frequency), shall not exceed the maximum values giyen in
Table |7, for the applicable range of environmental conditions specified in 5.5.
NOTE Some distortion meters indicate the ratio of the magnitude of the unwanted components, including any
harmonjcs and subharmonics, to the magnitude of the fundamental component of the signal. For the maxim{im total
distortign + noise. limits specified in this document, the difference between distortion measured as a rati¢ of the
root-mgan-square’ of the total distortion component + noise to the root-mean-square of the entire signal, of to the
root-mganssquare of the fundamental, is insignificant compared with the uncertainty of measuremgnt. An
instrumpntdhat measures total harmonic distortion only is not suitable.

NOTE 2 The aim is to ensure all noise contributions are included across the specified frequency range.
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Table 7 — Maximum total distortion + noise

Range of nominal Total distortion + noise
frequencies %
Hz Class LS Class 1 Class 2
31,5to < 160 - 3,0 -
160 to 1 250 2,0 2,5 3,0
> 1250 to 16 000 - 3,0 -
Acceptance limits are for the maximum total distortion + noise generated by the sound calibrator.

For a class LS or class 2 sound calibrator, the "-" symbols in the table indicate ranges of nominal frequency for

which this document provides no acceptance limits.

5.7

The
supp

Power supply requirements

spund calibrator shall include as an integral part some means of-indicating th

requirements of this document, or shall ensure that the sound calibrator ceases to pr

any
calib

5.8
5.8.1

5.8.1
confi

spund output when the supply voltage falls below that required to operate the
rator in accordance with the requirements of this document.

Specification and calibration of microphones
Microphone models and adaptors

. The instruction manual for the sound calibrator shall either state the micro
glrations as designated in IEC 61094-1 or TEC 61094-4 with which the sound cal

is spefified to operate in conformity with thecsrequirements of this document or alterns
and in addition if desired, state the name of the manufacturer or supplier, model desighation

and

cpnfigurations (for example, with orp>without protective grid) of those microphone

which|the sound calibrator is specified\fo operate in conformity with the requirements

docu

ment. In each case, the instruction manual shall state the required adaptor configy

(if any)). This information may alselbe given on the manufacturer’s webpage.

5.8.1

2 For class LS sound’ calibrators, at least one of the microphone configurati

modelg specified shall be ‘a.laboratory standard microphone as specified in IEC 61094-1

5.8.1
spec

ifled shall besa\working standard microphone as specified in IEC 61094-4.

at the

Iy voltage is sufficient to operate the sound calibrator in_‘accordance with the

oduce
sound

phone
brator
tively,

5 with

pf this
ration

bNsS or

.3 For class'1/and class 2 sound calibrators, at least one of the microphone models

NOTE |A measurement microphone that conforms to the requirements of IEC 61094-1 for laboratory sfandard
microphones”also conforms to the requirements of IEC 61094-4 for working standard microphones.

5.8.1

.4 A microphone madel shall be used for which the electroacoustical character

stic is

designated by the letter P in IEC 61094-1 or IEC 61094-4.

5.8.2 Microphone sensitivity level

For the microphone models specified, it shall be possible to determine the pressure sensitivity

level

of the microphone by at least one of the following:

a) a method specified in IEC 61094-2; or

b) a

method specified in IEC 61094-5, or by an alternative comparison method.
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5.9 Electromagnetic compatibility
5.9.1 General

Sound calibrators shall conform to the requirements of this document for radio-frequency
emissions, and immunity to electrostatic discharges and power- and radio-frequency fields.

5.9.2 Radio-frequency emissions

5.9.2.1 The upper limits for the electromagnetic field strength of radio-frequency
emissions from the sound calibrator are 30 dB (re 1 pV/m) quasi-peak, measured at 10 m, for
frequencies in the range from 30 MHz to 230 MHz, and 37 dB (re 1 pV/m) quasi-peak,
measyred at 10 m, for frequencies in the range from 230 MHz to 1 GHz.

NOTE 1 The upper limits are defined for compatibility with many different standards. The limits givenin Taple 1 of
IEC 61(000-6-3:2006 and IEC 61000-6-3:2006/AMD1:2010 form the basic requirements for sound €alibrators

NOTE 4 The characteristics of a quasi-peak receiver are specified in CISPR 16-1-1.

5.9.2.2 The instruction manual shall state the mode of operation ofxthe sound caljbrator
that pfoduces the greatest radio-frequency emissions.

5.9.3 Electrostatic discharges

5.9.3. Sound calibrators shall withstand contact discharges up to 4 kV and air discharges
up to |8 kV, for both positive and negative voltages relative to earth ground as specified in
IEC 61000-6-1:2005, Table 1, requirement 1.5.

5.9.3.2 Performance criterion B as specifiedin IEC 61000-6-1 applies during and after
these lectrostatic discharge tests.

5.9.3.3 Following the completion of the'electrostatic discharge tests, the sound callbrator
shall be fully operational and in a configuration identical to that set before the start |of the
tests.

5.9.4 Immunity to power--and radio-frequency fields

5.9.4. Sound calibrators: shall exhibit, as a minimum, immunity over the following fanges
of power- and radio-frequencies and field strengths:

— frejqguency range.from 26 MHz to 1 000 MHz; root-mean-square electric field strength up to
anf including)10' V/m (unmodulated) with 80 % sinusoidal amplitude modulation at 990 Hz;

— frejguencylrange from 1 400 MHz to 2 000 MHz; root-mean-square electric field stfength
up| to and including 3 V/m (unmodulated) with 80 % sinusoidal amplitude modulafion at
90D Hz;

— frequency range from 2 000 MHZ to 2 700 MHZ; root-mean-square electric iield strength
up to and including 1 V/im (unmodulated) with 80 % sinusoidal amplitude modulation at
900 Hz;

— uniform root-mean-square alternating magnetic field strength of 80 A/m; frequency 50 Hz
and 60 Hz.

The requirements are those specified in 1.1 of Table 1 of IEC 61000-6-1:2005, and 1.2, 1.3
and 1.4 of Table 1 in IEC 61000-6-2:2005 with minor amendments. These amendments
extend the range of radio-frequency fields to cover from 26 MHz to 1 GHz, change the
modulation frequency from 1 kHz to 900 Hz, increase the field strength for the power-
frequency field to 80 A/m, and exclude the reduced field strength requirements listed in
Table 1, Note c, of IEC 61000-6-2:2005.
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Some sound calibrators conform to the specifications of this document at an unmodulated
root-mean-square electromagnetic field strength greater than those specified above. If this is
the case, the applicable field strength should be stated in the instruction manual for each
range of frequencies.

NOTE The latest editions of IEC 61000-6-1 and IEC 61000-6-2, published 2016, will be considered prior to the
next revision of this document.

5.9.4.2 With the sound calibrator in the reference orientation and with the opening of the
cavity where the microphone is inserted facing away from the emitter of the power or radio-
frequency field, when the field is applied no change in operating state shall occur. The
absolute value of the difference between the measured sound pressure level generated by the
sound[calibrator In the presence of the field, and in the absence ol the fietd, shall not gxceed
0,10 dB for a class LS sound calibrator, 0,25 dB for a class 1 sound calibrator, and-0/45 dB
for a dlass 2 sound calibrator. For multi-level or multi-frequency sound calibrators{or*both, the
requirements apply for each combination of frequency and sound pressure level\for which the
instru¢tion manual states that the sound calibrator conforms to the requirements ¢f this
docunjent.

5.9.4.3 Tests for immunity to radio-frequency fields may be--performed at discrete
frequgncies in accordance with Clause 8 of IEC 61000-4-3:2006, but-increments of up {o 4 %
for frequencies less than 500 MHz and up to 2 % for all other fréquencies may be substituted
for thg 1 % specified therein. Dwell time at each frequency shall be appropriate. Testing at a
limited number of discrete frequencies does not eliminate the need to conform jo the
requirements of 5.9.4.1 and 5.9.4.2 at all frequencies within‘the specified ranges.

5.9.4. Tests of immunity to radio-frequency fields. shall either be performed as desjcribed
in Clause 8 of IEC 61000-4-3:2006 or shall use an~alternative test method using trangverse
electromagnetic (TEM) waveguides. The requirements that shall be applied for thg TEM
waveduide are specified in I[EC 61000-4-20;Cand Annex B of IEC 61000-4-20:2010 defines
methods of implementing the testing. The performance requirements for the instrument{under
test afe unchanged including the range -of’frequencies to be tested and the step size.

5.9.4.% The instruction manual for the sound calibrator shall state the configuratign and
the cannecting devices (if any). that produce the minimum immunity (maximum suscepfibility)
to power- and radio-frequency fields.

6 Instrument marking and documentation

6.1 Marking ofithe sound calibrator

A spdce shall’be allowed for marking on the sound calibrator, and sound califjrators
conforming te the requirements of this document shall be supplied with the following minimum
informiation”” Items a), b), ¢) and d) shall be marked on the sound calibrator. The remfaining

items shallbe-marked on—or displayed duringoperationo he sound b oL

a) manufacturer’s or supplier’s name or trade mark;
b) model designation and serial number;
c) reference to this document by number and year of publication;

d) the class of instrument, including the letter "M" designation, where applicable and that this
corresponds to a need for corrections for static pressure;

e) a clear indication of all available combinations of sound pressure level and frequency that
conform to the requirements of the class;

f) the nominal sound pressure level or sound pressure levels;

g) the nominal frequency or frequencies;
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where possible, and if required for the sound calibrator, an indication of the orientation
required for installation on a microphone;

if the sound calibrator is battery operated, the preferred battery type;
model number of adaptors shall be marked on the adaptors, where provided
where appropriate, firmware and software version numbers.

Individual calibration chart for a class LS sound calibrator

A class LS sound calibrator shall be supplied with an individual calibration chart from the
manufacturer or supplier. The chart shall state the specified sound pressure level(s) and
frequency(ies) for the models and configuration of microphone for which the sound calibrator

conforms to the requirements of this document.

6.3

Instruction manual

The spund calibrator shall be supplied with an instruction manual which.'shall contafin the
informiation required by Clause 5 and by 6.1. It shall also contain the following informatign:

a)

b)

f)

g)

h)

either identification of the microphone configuration(s) as designaied in IEC 61094-1 or
IEC 61094-4, or alternatively (and in addition if desired), the name of the manufacturer or
supplier, model designation and configurations (for example, with or without profective
grid) and of the relevant adaptors required, together with d€tailed instructions which need
to|be followed to ensure that the sound calibrator functions as intended when uged as
described in the instruction manual;

fof class LS sound calibrators, at least the neminal sound pressure level(s) and
frgquency(ies), and for class 1 and class 2 sound ‘ealibrators the specified sound prg¢ssure
leyel(s) and frequency(ies) of the output signal when the sound calibrator is coupled|to the
specified microphone models and configurations;

where appropriate, details of relevant firmware and software, including, where applicable,
vefsion numbers;

if [a specific orientation of the ‘sound calibrator is to be used to conform {o the
requirements of this document, this orientation shall be stated;

e elapsed time, and detajls_of operation of any indicator if required, before the spégcified
sound pressure level and ,frequency stabilize, for any available combination of |sound

microphone coupled+oit. In addition, the instruction manual shall give information pn the
elapsed time necessary to stabilize the microphone and sound calibrator combination,

If the environmental tests, described in Annex A, require the sound calibrator to operate
longer’ than the normal operating time, information describing how this can be

sound

the principal sound pressure level. For a sound calibrator with only one available

:--- 616 \615 >—s—+teP Hp-a+—=0H R GPIesSHH-E6168 V615

the principal frequency. For a sound calibrator with only one available frequency, this is
the principal frequency;

the range of static pressure over which the sound calibrator is specified to operate, and
the correction data, if applicable, specified in 5.5, together with the uncertainties of
measurement for a coverage probability of 95 % associated with the correction data;

identification of the available combinations of sound pressure level and frequency that
conform to the requirements of this document for the class;

the typical change in sound pressure level produced by the sound calibrator with changes
in the effective load volume of the inserted microphone, as applicable;

types of battery which can be used, if applicable, together with the typical operation
lifetime, details of any battery status indicator and its operation, and the nominal,
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maximum and minimum supply voltages; method of connection to an external power
supply, where applicable;

m) for sound calibrators with letter "M" designation, a statement giving the uncertainty of the
measurement, for a coverage probability of 95 %, of the static pressure so that the ability
of a sound calibrator to conform to the requirements of the relevant class is not affected;
where a barometer is supplied with the sound calibrator, the uncertainty of measurement,
for a coverage probability of 95 %, of the static pressure when using the barometer;

n) for sound calibrators with letter "M" designation where a barometer is required but not
supplied, details of a suitable device to measure static pressure;

0) a statement of the configuration for the normal mode of operation;

p) th ) )
caIibrator conforms to the electromagnetic compatibility requirements of 5.9;

q) a
ra

ry if
sp
do

s) the¢ configuration, sound pressure level and frequency seftings for greatest

fre

description of the reference orientation for testing the effects of, expost
lio-frequency fields;

ecified requirements for which the sound calibrator conforms to the specifications
cument;

guency emissions;

h the

re to

bpplicable, the unmodulated root-mean-square electric field strength‘greater than the

of this

radio-

t) the¢ configuration and connecting devices, if any, thatvproduce minimum immunity

(m
u) if
mi

aximum susceptibility) to power- and radio-frequencyfields;

jesign data for adaptors is included, this data shall include the insertion distang
himum diameter of the microphone at which sealing will occur;

v) d
th

tefistics, and a statement of the nominal(acceptance limits maintained about the

g
Wher

instrugtion manual should include a Statement to this effect together with a description

ails of the combinations of sound pressurg level and frequency that do not conf
requirements for the class, together with a description of their acoustical ¢

Is.

e and

brm to
harac-
lesign

a sound calibrator has additional features not specified in this document, the

of the

manuflacturer’s design goals for the additional features and a statement of the corresp¢nding

nomin
foradg

pl acceptance limits, together with the maximum-permitted uncertainty of measur
overage probability of 95 %.

ement
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Annex A
(normative)

Pattern evaluation tests

A.1 General

A.1.1 Annex A gives details of the tests necessary to demonstrate conformance to all the
requirements specified in this document for a model of sound calibrator. The tests are
applicable to class LS, class 1 and class 2 sound calibrators, and aim to ensure that pattern
evalugtion tests are performed in a consistent manner at all testing laboratories. All applicable
tests described in Annex A shall be performed.

A.1.2 | Conformance to a performance specification is demonstrated when_‘the following
criteria are both satisfied: (a) a measured deviation from a design goal does)not excegd the
applicpble acceptance limit and (b) the corresponding uncertainty of measurement dogs not
exceefl the corresponding maximum-permitted uncertainty of measurement given ip this
document for the same coverage probability of 95 %.

measyrement in accordance with the guidelines given in (the”ISO/IEC Guide 98-3. Actual
measyrement uncertainties shall be calculated for a coverage probability of 95 %. Where a
testing laboratory is only required to make a single measurement, it is necessary fpr the
laboratory to make an estimate of the random contribution to the total uncertainty, us|ng an
earliel evaluation based on several measurements.for\a similar sound calibrator.

A.1.3 | Laboratories performing pattern evaluation tests shall, ealculate all uncertainliAes of

A.1.4 | The uncertainties of measurement for alcoverage probability of 95 % given in Annex A
are the maximum permitted for demonstration of conformance, under Annex A, {o the
requirements of this document. If the actual uncertainty of a measurement performed py the
test laporatory, calculated for a coverageprobability of 95 %, exceeds the maximum-permitted
value,|the measurement shall not be tised to demonstrate conformance to the requiremgnts of
this dgcument.

A.1.5] In Annex A, tables are_given for the maximum-permitted uncertainties of measurement
for a| coverage probability- of 95 %. For sound calibrators at and around refgrence
environmental conditions;* Table A.1 gives the maximum-permitted uncertainty f¢r the
generated sound pressure level and short-term level fluctuation, and Table A.2 gives the
maximum-permitted, uncertainty for the frequency of the sound generated. Table A.3 gives the
maximum-permitted* uncertainty for the total distortion + noise in the output signal over the
specifled range of environmental conditions. For sound calibrators over the specified rahge of
environmentah conditions, Table A.4 gives the maximum-permitted uncertainty fgr the
generated\sound pressure level, and Table A.5 gives the maximum-permitted uncertaipty for
the frgquency of the sound generated.

A.1.6 The test laboratory shall use instruments with current calibrations for the appropriate
quantities. The calibrations shall be traceable to national standards, as required.

A.2 Submission for test

A.2.1 Five specimens of the same pattern of sound calibrator shall be submitted for pattern
evaluation testing. As a minimum, the testing laboratory shall select two of the five specimens
for testing. At least one of these two specimens shall then be tested fully according to the
procedures given in Annex A. The testing laboratory shall decide whether the full tests shall
also be performed on the second specimen, or whether limited testing is adequate to provide
approval of the pattern.
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A.2.2 Each sound calibrator, together with all relevant accessories (such as adaptors or
barometer), shall be submitted for test together with a copy of the instruction manual. Each
class LS sound calibrator shall also be supplied with an individual calibration chart.

A.3 Principal values

A.3.1 It shall be confirmed that the principal sound pressure level of the sound calibrator
conforms to the requirement of 5.3.1.3.

A.3.2 It shall be confirmed that the principal frequency of the sound calibrator conforms to

the reguirement-of-6-4-1--

A.4 | Marking of the sound calibrator and supplied documentation

It shall be verified that the markings on the sound calibrator and the dnformation |n the
instru¢tion manual supplied conform to the requirements and contajn)all the information
specifled in 6.1 and 6.3. For class LS sound calibrators, it shall be verified that the ind{vidual
calibrgtion chart contains all the information required by 6.2.

A.5 | Performance tests at and around reference enviroenmental conditions

A.5.1 General

A.5.1.1 All tests in Clause A.5 shall be performed within the ranges of environgmental
conditjons specified in 5.3.2.

A.5.1.2 For sound calibrators designated class LS/M or class 1/M, where appropriatg, data
supplied in the instruction manual shall:be applied for the influence of static pressyre, to
corregt measured sound pressure levels-to the reference static pressure. If a baromegter is
supplied with the sound calibrator, it~shall be used to measure the static pressure, angd then
the data supplied in the instruction~vmanual shall be applied, where appropriate, to qorrect
measyred sound pressure levels({o the reference environmental conditions.

A.5.1.p Except for the tests described in A.5.5.6, A.5.5.7, A5.5.8, A57.2, A574 and
A.5.8.R, all measurements shall be performed at an operating voltage within 20 % pf the
nominrl operating voltage and without exceeding the specified maximum or mifimum
operafing voltage.

A.5.1.4 Where the manufacturer claims that a pistonphone conforms to the specificatigns for
both cJassLS/M and class 1/M, the measurements performed shall cover all tests requifed for
each g¢lass-designation.

A.5.2 Orientation

If a specific orientation for application of the sound calibrator is stated in the instruction
manual, this orientation shall be used for testing. If no specific orientation is prescribed, at
least 3 different orientations shall be used for the measurements of sound pressure level
described in A.5.5.3.

A.5.3 Ambient noise

To avoid ambient noise affecting any measurements, tests shall only be performed where the
sound pressure level measured by the microphone after coupling to the sound calibrator, but
before switching on, is at least 40 dB below the specified level being measured.
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A.5.4 Microphone specification

For class LS, class 1 and class 2 sound calibrators, the microphone used for testing shall be
one of the microphones specified for the relevant class in 5.8.1.

A.5.5 Sound pressure level

A.5.5.1 The sound pressure level generated by the sound calibrator shall be measured, as
an average over a period between 20 s and 25 s of operation, at the principal sound pressure
level specified in the instruction manual at each of the frequency settings for which the
instruction manual states that the instrument conforms to the requirements of this document.

A.5.5.2 It is recommended that the sound pressure levels be measured using the |insert
voltage technique (described in 5.3 of IEC 61094-2:2009) or by an equivalent~-method to
measyre the open-circuit voltage from the microphone.

A.5.5.3 The sound pressure level shall be measured at least three times) The microphone
shall e coupled to the sound calibrator before each measurement and Uncoupled aftef each
measyrement. The microphone shall be rotated around its axis at eagh™coupling so tHat the
rotatignal orientation of the microphone is evenly distributed over\the measurementg. The
absolyte value of the difference between the mean measured seund pressure level and the
corresponding specified sound pressure level shall not exceed’'the acceptance limits given in
Table |2 for the class of sound calibrator. Actual uncertainties ‘of measurement, calculafed for
a coverage probability of 95 %, shall not exceed those,given in Table A.1 for the clpss of
sound|calibrator.

A.5.5.4 Measurements of sound pressure level as\described in A.5.5.3 shall be repeafed for
at leapt one other specimen of the same modelof laboratory standard or working stgndard
microphone as applicable, for each frequengy<setting of the sound calibrator for whi¢h the
instrugtion manual states that the instrument“econforms to the requirements of this docunjent.

A.5.5.6 For multi-level sound calibrators, the sound pressure level generated by the |sound
calibrator shall also be measured as(described in A.5.5.3, at each level setting at each|of the
frequgncy settings for which the instruction manual states that the instrument conforms|to the
requirements of this document;using one specimen of the model of microphone.

A.5.5.p The measurement(s) of the sound pressure level shall be repeated (exdluding
replicgtions) within 5 % of the minimum operating voltage of the power supply, intefnal or
externfal, consistent With operation of any battery condition indicator or acoustic signal gut-off
facility supplied «as-*an integral part of the sound calibrator, using one specimen of
microphone. Measurements shall be made for the following combinations of sound prgssure
level and frequency, for which the instruction manual states that the instrument confofms to
the requirements of this document:

— the_principal sound pressure level and principal frequency:;

— the maximum sound pressure level and the minimum and maximum frequencies available
at that sound pressure level,

— the minimum sound pressure level and the minimum and maximum frequencies available
at that sound pressure level;

— the minimum frequency and the minimum and maximum sound pressure levels available
at that frequency;

— the maximum frequency and the minimum and maximum sound pressure levels available
at that frequency.

A.5.5.7 The measurements shall be performed in terms of the variation of the level of the
output voltage from the microphone at the reduced operating voltage for the sound calibrator,
relative to the level of the output voltage from the microphone at the nominal supply voltage
for the sound calibrator under reference environmental conditions. For each combination, the
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absolute value of the difference between the sound pressure level generated at the reduced
operating voltage and the sound pressure level generated by the sound calibrator at the
nominal supply voltage at reference environmental conditions shall not exceed the
acceptance limits given in Table 3. The actual uncertainty of measurement of the difference,
calculated for a coverage probability of 95 %, shall not exceed 0,02 dB for class LS sound
calibrators, and shall not exceed 0,04 dB for class 1 and class 2 sound calibrators. Also, the
absolute value of the difference between the measured sound pressure level and the
specified level shall not exceed the acceptance limits given in Table 2.

NOTE The uncertainty specified in A.5.5.7 is included in the maximum-permitted uncertainty given in Table A.1.

A.5.5.8 Where the sound calibrator is designed to be connected to an external power supply,
the measurement(s) of sound pressure level shall be repeated (excluding replications) |at the
principal sound pressure level and principal frequency at the maximum-permitted™ supply
voltage. The measurements shall be performed in terms of the variation of the<level |of the
outpuf voltage from the microphone at the maximum-permitted supply voltage for the jsound
calibrator, relative to the level of the output voltage from the microphonevat the npminal
supply voltage for the sound calibrator under reference environmental, conditions. The
absolyte value of the difference between the sound pressure level generated at the maxjmum-
permifted supply voltage and the sound pressure level generated by‘the sound calibrator at
the npminal supply voltage at reference environmental conditions’ shall not exceqd the
accepfance limits given in Table 3. The actual uncertainty of measurement of the diffefence,
calculgted for a coverage probability of 95 %, shall not exceed, 0,02 dB for class LS [sound
calibrgtors, and shall not exceed 0,04 dB for class 1 and class 2 sound calibrators. Ald4o, the
absolyte value of the difference between the measured’ sound pressure level arld the
specifled level shall not exceed the acceptance limits given in Table 2.

NOTE |The uncertainty specified in A.5.5.8 is included in the maximum-permitted uncertainty given in Tablgd A.1.

A.5.5.p Where the instruction manual states’that the sound calibrator conforms (o the
requirements of this document for the same" class when used with microphone models or
microphone configurations other than that' used in A.5.4, the measurements descried in
A.5.5 [shall be repeated for those micrephone models or configurations, unless the festing
laboratory is satisfied that it has reliable, justifiable evidence of the equivalence of various
models of microphone, or of corrections to be applied. In these cases, the laboratory will
decide whether it is necessary. t6 perform measurements using all models and configunations
of microphones, or whether t6 use a representative sample of these equivalent models.

A.5.6 Sound pressure‘level stability — Short-term level fluctuation

A.5.6. Short-term_fluctuation of the sound pressure level in the cavity of the [sound
calibrgtor shall bexdetermined at the principal sound pressure level and principal freqliency,
with the microphone used in A.5.4. The mean level, and the maximum and minimum |evels,
measyred wusing time-weighting F (nominal time constant of 125 ms as speci}ed in

IEC 61672-1), shall be determined over a period of 60 s of operation of the sound calibrator,
by sampling at least 30 times at random time intervals. The absolute value of the diff¢rence
between each of the maximum and minimum Ievels measured, and the mean value shall each
not exceed the applicable acceptance limits given in Table 2 for the class of sound calibrator.
Actual uncertainties of measurement, calculated for a coverage probability of 95 % shall not
exceed those given in Table A.1 for the class of sound calibrator.

NOTE A sound level meter with resolution of at least 0,01 dB would meet the requirements for these
measurements.

A.5.6.2 Short-term level fluctuation shall be measured with one microphone only.

A.5.6.3 For multi-level sound calibrators, the measurement of short-term level fluctuation as
described in A.5.6.1 and A.5.6.2 shall be repeated at the principal frequency and at the
minimum sound pressure level setting, and at the minimum frequency and principal sound
pressure level setting, for which the instruction manual states that the instrument conforms to
the requirements of this document.
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Table A.1 — Maximum-permitted uncertainty of measurement for a coverage probability

o, u u \" - \" uctuati
of 95 %, for sound pressure level and short-term level fluctuation
at and around reference environmental conditions

Range of nominal Uncertainty of measurement for Uncertainty of measurement for short-
frgequencies generated sound pressure level term level fluctuation
dB dB
H
z Class LS Class 1 Class 2 Class LS Class 1 Class 2
31,5to 63 - 0,20 - - 0,15 -
> 63 to <160 - 0,20 - - 0,10 -
160 ta 1 250 010 045 Q.35 Q.02 0,03 0,05
> 1250 to 4 000 - 0,25 - - 0,03 -
>4 000 to 8 000 - 0,35 - - 0,03 -
>8 000 to 16 000 - 0,50 - - 0,03 -
For a ¢lass LS or class 2 sound calibrator, the "-" symbols in the table indicate ranges of nominal frequehcy for
which {his document provides no acceptance limits.
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A.2 for the class of sound calibrator;

on indicator or acousticssighal cut-off facility supplied as an integral part of the

equency, for whichtthe instruction manual states that the instrument conforms
ements of this document:

principal sound’pressure level and principal frequency;
that sound pressure level,

that.sound pressure level,

1 The frequency of the sound generated by the sound calibrator shall be measured, as

phone
of the
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bments of this document. The absolute value of the difference in per cent between each
red frequency and the corresponding ‘specified frequency shall not excegd the

ies of
ven in

P Measurements of frequency_shall be repeated within 5 % of the minimum operating
e of the power supply, intérnal or external, consistent with operation of any hattery

sound

tor. The measurements_shall be for the following combinations of sound pressurg level

to the

maximuny-sound pressure level and the minimum and maximum frequencies available

miflimum sound pressure level and the minimum and maximum frequencies available

— the minimum frequency and the minimum and maximum sound pressure levels available at
that frequency;

— the maximum frequency and the minimum and maximum sound pressure levels available
at that frequency.

A.5.7.3 The absolute value of the difference in per cent between each measured frequency
and the corresponding specified frequency shall not exceed the acceptance limits given in
Table 4 for the class of sound calibrator. Actual uncertainties of measurement, calculated for
a coverage probability of 95 %, shall not exceed those given in Table A.2 for the class of

sound

calibrator.

A.5.7.4 Where the sound calibrator is designed to be connected to an external power supply,
the measurement of frequency shall be repeated at the principal sound pressure level and
principal frequency at the maximum-permitted supply voltage. The absolute value of the
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difference in per cent between each measured frequency and the corresponding specified

frequency shall not exceed the acceptance limits given in Table 4 for the class of
calibrator. Actual uncertainties of measurement, calculated for a coverage probability of
shall not exceed those given in Table A.2 for the class of sound calibrator.

Table A.2 — Maximum-permitted uncertainty of measurement for a coverage
probability of 95 % for frequency, at and around
reference environmental conditions

sound
95 %,

Uncertainty of measurement for frequency
%

ol T ol 4
TTassS T cTTass—r

0,2 0,2 0,2

Uncertpinties of measurement are expressed as a percentage of the specified frequency.

A.5.8 Total distortion + noise

A.5.8.1 The total distortion + noise of the sound pressure signal(generated by the
calibrgtor shall be measured over a bandwidth of 22,4 Hz (nominal frequency) to 22
(nomi
the mlcrophone specified in A.5.4 at each frequency setting,~at the maximum and mi
sound| pressure level setting for which the instruction manhual states that the instr|
conforms to the requirements of this document. The total’distortion + noise can be mea3
using p rejection filter device (distortion factor meter)-or,an appropriate FFT analyser, a

sound
4 kHz

al frequency), as an average over a period of between 20's’and 25 s of operatio:l:, with

imum
ument
sured
nd the
bll not
Actual
xceed
5 total

B1,5 Hz
e upper

himum
pf any
of the
sound
Lment

— th¢ maximum sound pressure level and the minimum and maximum frequencies available

at that(sound pressure level,

— the_minhimum sound pressure level and the minimum and maximum frequencies available

at that sound pressure level,

— the minimum frequency and the minimum and maximum sound pressure levels available at

that frequency;

— the maximum frequency and the minimum and maximum sound pressure levels available

at that frequency.

A.5.8.3 The measured total distortion + noise shall not exceed the limit given in Table 7 for
the class of sound calibrator. Actual uncertainties of measurement, calculated for a coverage
probability of 95 %, shall not exceed those given in Table A.3 for the class of sound calibrator.
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Table A.3 — Maximum-permitted uncertainty of measurement for a coverage
probability of 95 % for total distortion + noise, over the
appropriate range of environmental conditions

Range of nominal Uncertainty of measuremer;t for total distortion + noise
frequencies %o
Hz Class LS Class 1 Class 2
31,5to < 160 - 1,0 -
160 to 1 250 0,5 0,5 1,0
> 1250 to 16 000 - 1,0 -

The above uncertainiies are expressed in percentage distortion.

For a flass LS or class 2 sound calibrator, the "-" symbols in the table indicate nominal frequency ranges for
which fhis document provides no acceptance limits.

A.6 | Environmental tests

A.6.1 General

A.6.1.1 If the instruction manual specifies a battery of particular model and type, quch a
battery shall be fitted to the sound calibrator for the tests. of the influence of variafion in
environmental conditions.

A.6.1.2 In order to reduce the time for testing the influence of air temperature and hymidity
on the sound pressure level output of the sound calibrator, A.6.4 describes a pet of
abbreyiated tests shorter than the full tests given in A.6.5, A.6.6 and A.6.7. These abbreviated
tests measure the influence on the output:of--the sound calibrator of air temperature and
humidjty combined. For the abbreviated itests, conformance to the requirements ¢f this
document shall be demonstrated within.acceptance limits smaller than those given in Tables 5
and 6 If a sound calibrator conforms"to these reduced acceptance limits (descrilped in
A.6.4.F) at all the test conditions then it shall be deemed to conform to the requiremgnts of
this dgcument, and the tests desctibed in A.6.5, A.6.6 and A.6.7 shall not be performed] If the
sound| calibrator fails to conform’ within the reduced acceptance limits for any of thg tests
descriped in A.6.4, then the full tests of A.6.5, A.6.6 and A.6.7 shall be performed to
determine whether the sound calibrator conforms to the requirements of this document|within
the acceptance limits given in Tables 5 and 6.

A.6.1.p For class.LL'S/M and class 1/M sound calibrators, where appropriate, data supplied in
the instruction <manual shall be applied for the influence of static pressure, to dorrect
measuyred sound pressure levels to reference environmental conditions. If a baromgter is
supplied with.the sound calibrator, it shall be used to measure the static pressure.

NOTE S o bhaoramatay, Brod th dat dir dlas 1 th foro + h i at rr 4+ o
oM E—oatroetersS proviee—ne—taa—areeuy— e oMot —uSee—6—Eeerreeth

levels to the reference static pressure.

easured—sedre—pressure

A.6.2 Influence of static pressure

A.6.2.1 The sound pressure level generated by the sound calibrator shall be measured over
the applicable range of static pressure at the principal sound pressure level and at the
principal frequency and all higher frequencies for which the instruction manual states that the
instrument conforms to the requirements of this document. Sound pressure levels shall be
measured using one specified model and configuration of microphone for which the pressure
and air temperature coefficients over the required range are known. During the
measurements, the air temperature shall be kept constant as far as possible, preferably within
+2 °C of the reference air temperature. The relative humidity at the reference static pressure
shall be within £20 % relative humidity of the reference relative humidity.
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NOTE

In a given volume of humid air, when the static pressure of the air in the volume is reduced by removing, or
increased by adding, a quantity of humid air, the amount of water vapour in the volume will be reduced or
increased in proportion. The relative humidity will therefore decrease or increase from the initial relative humidity.
For practical reasons, this test for the influence of static pressure does not compensate for variations in relative
humidity caused by removal, or addition, of quantities of air from the initial volume.

A.6.2.2 Sound pressure levels shall be measured at a minimum of 5 static pressures, in
terms of the variation of the level of the output voltage from the microphone as the static
pressure is changed, relative to the level of the output voltage from the microphone under
reference environmental conditions. These static pressures shall include the reference static
pressure and the minimum and maximum static pressure applicable for the class of sound
calibrator. The sound calibrator shall be left to acclimatize for at least 10 min at each static

ranriar o narfarmaina o maacuiramant Tha otatic nracoira chall ha masciiead
PO O—p o mg— crrerT— oo totS oo ot—TTeT

gsing a

pressy
devicHq
static

coverg

A.6.2.
pressy
descri
corredg
in mic

1
oot proooot JoUTTTU—o

for which the calibration is traceable to national standards, which shall enab
pressure to be measured with an actual uncertainty not exceeding 0,2)kPa
ge probability of 95 %.

3 For sound calibrators designated class LS/M or class 1/M, thé)measured

bed in A.6.1.3 where appropriate, for the class of sound calibrator."Where applica
tion shall be applied to the microphone sensitivity level to take._account of the va
rophone sensitivity level with changing pressure, air temperature and relative hum

le the
for a

sound

re levels shall be corrected to the reference static pressurg,|using the method

ble, a
Fiation
dity.

A.6.2.1 The range of static pressure over which the absolufe value of the difference bgtween

the m
calibrg
under
Table
shall §
shall
meast
Table

pasured sound pressure level (corrected where applicable for static pressure for
tors designated class LS/M or class 1/M) and{the sound pressure level deten
reference environmental conditions does notwexceed the acceptance limits gi
2 or Table 5, as appropriate for the static pressure and for the class of sound cali

nclude that specified in 5.5 for the clas§ of sound calibrator. Actual uncertain

A.4 for the class of sound calibrator:

A.6.2.

calibrator shall be measured, aceording to A.5.8.1, at the lowest static pressure, f
principal frequency and the maximum sound pressure level setting for which the instr

manu

The total distortion + noisé-of the sound pressure signal generated by the

| states that the instrument conforms to the requirements of this document.

sound
mined
en in
prator,

e at least as wide as that stated in the instruction manual. This range of static prg¢ssure

ies of

rement, calculated for a coverage probability of 95 %, shall not exceed those given in

sound
br the
uction



https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

-32 - IEC 60942:2017 © IEC 2017

Table A.4 — Maximum-permitted uncertainty of measurement for a coverage
probability of 95 %, for sound pressure level, over the
specified range of environmental conditions

Range of nominal Uncertainty of measurement for sound pressure level
frequencies dB
Hz Class LS Class 1 Class 2
31,5 to < 160 - 0,25 -
160 to 1 250 0,10 0,15 0,20
> 1250 to 4 000 - 0,30 -
> 4 000 to 8 000 - 0,35 -
> 8 000 to 16 000 - 0,40 -

These |uncertainties of measurement are for the difference between the measured sound pressure level ofer the
specified range of environmental conditions and the measured sound pressure level “under reference
enviropmental conditions.

These juncertainties include the uncertainty in manufacturer-supplied corrections, where applicable.

These |uncertainties do not include the uncertainty of measurement at reference epvironmental conditions} given
in Table A.1.

For a ¢lass LS or class 2 sound calibrator, the "-" symbols in the table indicatejranges of nominal frequehcy for
which this document provides no acceptance limits.

A.6.3| Acclimatization requirements for tests of the)influence of variations in air
temperature and relative humidity

A.6.3.1 The sound calibrator and measurement microphone shall be placed jn an
environmental chamber to test the influencevof variations in air temperature and re¢lative
humidjty on the sound pressure level, frequency and total distortion + noise generated py the
sound|calibrator.

A.6.3.2 For tests of the influence ‘efvariations in air temperature and relative humidity, the
measyrement microphone shall -not be coupled to the sound calibrator, and the poyer to
the solund calibrator shall be switched off during all acclimatization periods.

A.6.3.3 Prior to any measurements, the sound calibrator shall be left, switched ¢ff, to
stabilige at approximately reference conditions for 12 h.

A.6.3.4 Following-this stabilization, for tests of the effects of air temperature and hymidity
combiped and far tests of the effect of relative humidity alone, at each measurement condition
the sqund calibrator and microphone shall be left to acclimatize for at least an additional 7 h
prior fo ,measurements. For tests of the effect of air temperature alone, this additional
acclimatization period shall be at least 3 h.

A.6.3.5 Where the testing laboratory has the facility to couple the microphone to the sound
calibrator without affecting the relative humidity, measurements can be performed following
the time required for pressure equalization due to coupling of the microphone and calibrator.
If this capability is not available, a further acclimatization period of 3 h shall be allowed before
commencing measurements.

A.6.4 Abbreviated test of influence of air temperature and humidity combined

A.6.4.1 The sound pressure level and frequency of sound generated by the sound calibrator
at the principal sound pressure level and the principal frequency shall be measured for the
following combinations of air temperature and relative humidity, applicable to the class of
sound calibrator:
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Class LS Reference air temperature and relative humidity:
— an air temperature of 16 °C and relative humidity of 25 %;

— an air temperature of 30 °C and a relative humidity of 90 %.

Class 1 Reference air temperature and relative humidity:
— an air temperature of =10 °C and in the absence of icing;

— an air temperature of 5 °C and in the absence of icing;

— an air temperature of 40 °C and relative humidity of 90 %;

— an air temperature of 50 °C and a relative humidity of 50 %.

Clas$ 2 Reference air temperature and relative humidity:
— an air temperature of 0 °C and in the absence of icing;

— an air temperature of 40 °C and a relative humidity-0f'90 %.

During the measurements, the static pressure shall be, kept constant as far as possible,
preferpbly within +2,0 kPa to —4,0 kPa of the reference static pressure.

The 4cceptance limits on the specified test conditions are 2,5 °C and 10 % r¢lative
humidjty.

Sound pressure levels and frequencies shall be measured using one specified mod¢l and
configuration of microphone for whichisthe pressure, air temperature and relative huymidity
coeffigients over the required range-.are known. The air temperature and relative huymidity
shall |be measured using deviceswfor which the calibrations are traceable to national
standards. These devices shall.enable the relevant environmental condition to be measyred in
such g way that the ability cof\'a sound calibrator to conform to the requirements fpr the
relevant class is not affected. The actual uncertainties of measurement shall not gxceed
0,5 °Q and 5 % relative humidity respectively, for a coverage probability of 95 %.

Following an initialkmeasurement of sound pressure level and frequency at the refererjce air
tempefature and-relative humidity, measurements shall be performed in decreasing onder of
the specified qaifs temperatures, starting with the highest specified air temperature. A final
measyrementshall then be made at the reference air temperature and relative humidity.

NOTE |Thesindicated combinations of air temperature and relative humidity were chosen in consideratiof of the
dewpoints that were obtainablie Withim_avattabte environmental test faciiittes.  The combmations atso reflect
the range of environmental conditions for general applications of class LS, class 1 and class 2 sound calibrators.

A.6.4.2 Changes in sound pressure level and frequency of the sound generated by the sound
calibrator shall be measured in terms of the variation of the output voltage and frequency of
the signal from the microphone as the air temperature and relative humidity are changed,
relative to the output voltage and frequency of the signal from the microphone for the first
measurement at the reference air temperature and relative humidity.

A.6.4.3 For sound calibrators designated class LS/M or class 1/M, the measured sound
pressure levels shall be corrected to the reference static pressure, using the method
described in A.6.1.3 where appropriate, for the class of sound calibrator. Where applicable, a
correction shall be applied to the microphone sensitivity level to take account of the variation
in microphone sensitivity level with changing air temperature, relative humidity and static
pressure.
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A.6.4.4 For multi-level or multi-frequency sound calibrators, or both, additional
measurements of sound pressure level and frequency shall be performed at the reference air
temperature and relative humidity for the following combinations of sound pressure level and
frequency, for which the instruction manual states that the instrument conforms to the
requirements of this document:

— the maximum sound pressure level and the minimum and maximum frequencies available
at that sound pressure level,

— the minimum sound pressure level and the minimum and maximum frequencies available
at that sound pressure level:
— the minimum frequency and the minimum and maximum sound pressure levels available
at fmatfrequency; L
ilable

— the maximum frequency and the minimum and maximum sound pressure levels, av
at that frequency.

A.6.4.6 For multi-level or multi-frequency sound calibrators, or both, further, measurements
shall be performed at the maximum and minimum air temperature and. .associated r¢lative
humidjty given in A.6.4.1 for the appropriate class. The following coembinations of |sound
pressyre level and frequency shall be used, for which the instruction-manual states that the
instrument conforms to the requirements of this document:

— th¢ principal sound pressure level and principal frequency;

— thg maximum sound pressure level and the minimum apd-maximum frequencies available
at that sound pressure level;

— the minimum sound pressure level and the mininfum  and maximum frequencies available
at fhat sound pressure level;

— the minimum frequency and the minimum and maximum sound pressure levels available
at that frequency;

— thg maximum frequency and the minimuam and maximum sound pressure levels available
at that frequency.

A.6.4.p Changes in sound pressurélevel and frequency of the sound generated by the sound
calibrgtor shall be measured in terms of the variation of the output voltage and frequepcy of
the signal from the microphone as the air temperature and relative humidity are changed,
relative to the output voltage’ and frequency of the signal from the microphone fpr the
measyrement at the referénce air temperature and relative humidity.

A.6.4.f The absolute-value of the difference between the measured sound pressure |levels
(corregted where applicable for static pressure for sound calibrators designated class L$/M or
class [1/M) andxihe first measurement of the corresponding sound pressure level gt the
appropriate _sound pressure level and frequency at the reference air temperature and r¢lative
humidjty shall not exceed the reduced acceptance limits derived from those given in T
as follows: for class LS and class 1 sound calibrators, the applicable acceptance limits are
those 'given—in—Fable edueced—by—0-05-dB—andfor—etass sound—esatibraters—the—applicable
acceptance limits are those given in Table 5 reduced by 0,10 dB. The absolute value of the
difference in per cent between the measured frequencies and the first measurement of the
corresponding frequency at the reference air temperature and relative humidity shall not
exceed the reduced acceptance limits derived from those in Table 6 as follows: for class LS,
class 1 and class 2 sound calibrators, the applicable acceptance limits are 0,5 %, 0,5 % and
1,3 % respectively. Actual uncertainties of measurement, calculated for a coverage probability
of 95 %, shall not exceed those given in Table A.4 and Table A.5 for the class of sound
calibrator.
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Table A.5 — Maximum-permitted uncertainty of measurement for a coverage
probability of 95 % for frequency, over the specified
range of environmental conditions

Uncertainty of measurement for frequency
%

Class LS Class 1 Class 2

0,2 0,2 0,2

Uncertainties of measurement are expressed as a percentage of the specified frequency.

A.6.5 Influence of air temperature

A.6.5.1 If required by the results of the tests described in A.6.4, the sound pressure level
and frequency of the sound generated by the sound calibrator shall be measured over the
applicpble range of air temperature at the principal sound pressure level and prltncipal
frequgncy. Where the sound calibrator is a multi-level or multi-frequencysoand calibraftor, or
both, measurements shall be repeated for the following combinations of\solnd pressurellevels
and frequencies, for which the instruction manual states that the instrument conforms |to the
requirements of this document:

— thg maximum sound pressure level and the minimum, pringipal and maximum frequencies
avpilable at that sound pressure level,

— thg minimum sound pressure level and the minimumy/principal and maximum frequencies
avpilable at that sound pressure level;

— th¢ minimum frequency and the minimum, principal and maximum sound pressure [levels
avgilable at that frequency;

— the maximum frequency and the minimuai,>principal and maximum sound pressure|levels
available at that frequency.

Measyrements of sound pressure leveliand frequency shall be performed using one spécified
modell and configuration of microphane for which the air temperature, pressure and relative
humijty coefficients over the required range are known. During the measurements, the| static

pressure shall be kept constant\as far as possible, preferably within +2,0 kPa to -4,0 kPa of
the rdgference static pressure,/ and the relative humidity shall be kept constant as far as
possiljle at a stated humidity ‘within £20 % relative humidity of the reference relative humidity.

It is important to monitor the relative humidity each time the air temperature is changed to
ensure that it remains within the acceptance limits specified in A.6.5.1. Rapid changes| of air
temperature in‘the chamber should be avoided and care should be taken to |avoid
condepsation as the temperature of the air in the environmental chamber is changed.

If the |testing laboratory considers that the 3 h acclimatization time is inadequate, this time
may be-increased:

A.6.5.2 Changes in sound pressure level and frequency of the sound generated by the sound
calibrator shall be measured in terms of the variation of the output voltage and frequency of
the signal from the microphone as the air temperature is changed, relative to the output
voltage and frequency of the signal from the microphone under reference environmental
conditions. Measurements shall be performed at a minimum of five air temperatures. These
shall include the reference air temperature and the minimum and maximum air temperature
applicable for the class of sound calibrator, and two other air temperatures outside the range
from 20 °C to 26 °C. The air temperature shall be measured using a device for which the
calibration is traceable to national standards. This device shall enable the air temperature to
be measured such that the ability of a sound calibrator to conform to the requirements for the
relevant class is not affected. Actual uncertainty of measurement, for a coverage probability
of 95 %, for this device shall not exceed 0,5 °C.
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A.6.5.3 For sound calibrators designated class LS/M or class 1/M, the measured sound
pressure levels shall be corrected to the reference static pressure, using the method
described in A.6.1.3 where appropriate. Where applicable, a correction shall be applied to the
microphone sensitivity level to take account of the variation in the microphone sensitivity level
with changing air temperature, pressure and relative humidity.

A.6.5.4 The range of air temperature over which

— the absolute value of the difference between the measured sound pressure level
(corrected where applicable for static pressure for sound calibrators designated class
LS/M or class 1/M) and the corresponding sound pressure level determined under
reference environmental conditions does not exceed the acceptance limits given
in [fable 5, and

— thg¢ absolute value of the difference in per cent between the measured frequency apd the
uency determined under reference environmental conditions does not excegd the
acgeptance limits given in Table 6

shall be at least as wide as that specified in the instruction manual, which”shall inclugle the
range|given in 5.5 for the class of sound calibrator. Actual uncertainties of measurgment,
calculgaited for a coverage probability of 95 %, shall not exceed thosé given in Tables A}4 and
A.5 reppectively for the class of sound calibrator.

A.6.6 | Influence of relative humidity

A.6.6.1 If required by the results of the tests described in A.6.4, the sound pressurg level
ted by the sound calibrator at the principal/sound pressure level and the principal
frequgncy shall be measured over the applicable range of relative humidity. Where the [sound
calibrator is a multi-level or multi-frequency sound calibrator, or both, measurements shall be
repeafed at the following combinations of sound pressure levels and frequencies, for|which
the instruction manual states that the instrument conforms to the requirements qf this

— the maximum sound pressure level*and the minimum, principal and maximum frequencies

— the minimum frequency and' the maximum sound pressure level available at that
freguency;

— th¢ maximum frequehcy and the maximum sound pressure level available &t that
freguency.

Measyrements of seund pressure level and frequency shall be performed using one spegcified

modell and configuration of microphone for which the pressure, air temperature and hymidity
coeffigients overthe required range are known. During the measurements, the static prg¢ssure
and a|r temperature shall be kept constant as far as possible, preferably within +2,0 kPa to
—-4,0 kPar of the reference static pressure, and within +2 °C of the reference air temperatpre.

A.6.6.2 Changes in sound pressure level and frequency of the sound generated by the
sound calibrator shall be measured in terms of the variation of the level of the output voltage
and frequency of the signal from the microphone as the relative humidity is changed, relative
to the level of the output voltage and frequency of the signal from the microphone under
reference environmental conditions, at a minimum of five relative humidities. These shall
include the reference relative humidity and the minimum and maximum relative humidity
applicable for the class of sound calibrator as specified in 5.5, and two other relative
humidities outside the range from 40 % to 65 %. The relative humidity shall be measured
using a device for which the calibration is traceable to national standards. This device shall
enable the relative humidity to be measured such that the ability of a sound calibrator to
conform to the requirements for the relevant class is not affected. Actual uncertainty of
measurement, for a coverage probability of 95 %, for this device shall not exceed 5 % relative
humidity.
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A.6.6.3 For sound calibrators designated class LS/M or class 1/M, the measured sound
pressure levels shall be corrected to the reference static pressure, using the method
described in A.6.1.3 where appropriate. Where applicable, a correction shall be applied to the
microphone sensitivity level to take account of the variation in microphone sensitivity level
with changing relative humidity, pressure and air temperature.

A.6.6.4 The range of relative humidity over which

— the absolute value of the difference between the measured sound pressure level
(corrected where applicable for static pressure for sound calibrators designated class
LS/M or class 1/M) and the corresponding sound pressure level determined under
reference environmental conditions does not exceed the acceptance limits given
in [fable 5, and

— thg¢ absolute value of the difference in per cent between the measured frequency’apd the
uency determined under reference environmental conditions does not excegd the
acgeptance limits given in Table 6

shall be at least as wide as that specified in the instruction manual, which”shall inclufle the
range|given in 5.5 for the class of sound calibrator. Actual uncertainties of measurg¢ment,
calculgited for a coverage probability of 95 %, shall not exceed those given in Tables A.4
and A|5 respectively for the class of sound calibrator.

A.6.7 | Influence of air temperature and humidity combined

A.6.7.1 If required by the results of the tests described-in’A.6.4, the sound pressure level and
frequgncy of the sound generated by the sound calibrator at the principal sound pre¢ssure
level and the principal frequency shall be measured at the following combinations |of air
tempefrature and relative humidity, applicable to therclass of sound calibrator.

For class LS sound calibrators:

— th¢ reference air temperature and relative humidity;
— an|air temperature of 16 °C and.relative humidity of 25 %;

— an|air temperature of 30 °C.and a relative humidity of 90 %.
For class 1 sound calibrators:

— thg reference air temperature and relative humidity;
— an|air temperature-of -10 °C and in the absence of icing;
— an|air temperature of 40 °C and a relative humidity of 90 %.

For class 2 seund calibrators:

— the reference air temperature and relative humidity;

— an air temperature of 0 °C and in the absence of icing;

— an air temperature of 40 °C and a relative humidity of 90 %.

The acceptance limits on the nominal air temperatures are £2,5 °C and on nominal relative
humidity are £10 % relative humidity.

A.6.7.2 Measurements of sound pressure level and frequency shall be performed using
one specified model and configuration of microphone for which the pressure, air temperature
and humidity coefficients over the required range are known. During the measurements, the
static pressure shall be kept constant as far as possible, preferably within +2,0 kPa to
-4,0 kPa of the reference static pressure. The uncertainties of the devices used to measure
air temperature and relative humidity shall not exceed 0,5 °C and 5 % relative humidity
respectively for a coverage probability of 95 %.


https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

- 38 - IEC 60942:2017 © IEC 2017

A.6.7.3 Changes in sound pressure level and frequency of the sound generated by the sound
calibrator shall be measured in terms of the variation of the output voltage and frequency of
the signal from the microphone as the air temperature and relative humidity are changed,
relative to the output voltage and frequency of the signal from the microphone under
reference environmental conditions. The air temperature and relative humidity shall be
measured using devices for which the calibrations are traceable to national standards. These
devices shall enable the relevant environmental conditions to be measured adequately so that
the ability of a sound calibrator to conform to the specifications for the relevant class is not
affected.

A.6.7.4 For sound calibrators designated class LS/M or class 1/M, the measured sound
pressure_levels shall be caorrected to the reference static pressure  using the method
descriped in A.6.1.3 where appropriate. Where applicable, a correction shall be applied|to the
microphone sensitivity level to take account of the variation in microphone sensitivity level
with changing air temperature, relative humidity and pressure.

A.6.7.6 The absolute value of the difference between each measured solnd pressure level
(correfted where applicable for static pressure for sound calibrators designated class LE/M or
class |1/M) and the corresponding sound pressure level determinéd under refgrence
environmental conditions shall not exceed the acceptance limits given)in Table 5 for thg class
of sound calibrator. The absolute value of the difference in per cent’‘between each megsured
frequjncy and the corresponding frequency determined under reference environmental
conditjons shall not exceed the acceptance limits given in, Table 6 for the class of [sound
calibrator. Actual uncertainties of measurement, calculated for a coverage probability of|95 %,
shall not exceed those given in Table A.4 and Table A.5.f0r the class of sound calibratod.

A.7 | Electromagnetic compatibility

A.71 General

A.7.1.1 The tests described in Clause A.7 shall be performed unless the particular
configuration of the sound calibrator renders them inappropriate, in which case equivalent
tests ghall be substituted.

A.7.1.R2 During testing, the sound calibrator shall be set to the mode of operation specified in
the ingtruction manual as_appropriate for the test being performed. It shall be operatirjg and
powered by the preferredspower supply specified in the instruction manual.

A.7.1.p Full details_of the equipment necessary to perform the tests and the detailgd test
metholds are mestly contained in other International Standards, with additional requirements
given jn Clause)A.7. These other International Standards, listed in Clause 2, shall be rdferred
to for fll relevant tests.

A.7.1.4 ~Uncertainties of measurement of the electromagnetic and electrostatic charactdristics
shall be as specified in the appropriate International Standards. The actual uncertainties of
measurement, calculated for a coverage probability of 95 %, of the testing laboratory for the
sound calibrator shall not exceed those given in Clause A.7.

A.7.2 Radio-frequency emissions

A.7.2.1 The sound calibrator shall be configured and set as specified in the instruction
manual to produce the greatest radio-frequency emissions in the frequency range being
investigated.

A.7.2.2 Radio-frequency field-strength emission levels, in decibels relative to 1 pV/m, shall
be measured by the method of CISPR 16-2-3:2016. The quasi-peak detector instrument shall
be as specified in CISPR 16-1-1 for the frequency ranges specified in this document.
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A.7.2.3 Measuring receivers, antennas and test procedures shall be as described in
Clauses 6 and 10 of CISPR 22:2008. All measured emissions shall conform to the
requirements for enclosure ports in Table 1 of |IEC 61000-6-3:2006 and
IEC 61000-6-3:2006/AMD1:2010.

A.7.2.4 The sound calibrator shall initially be tested in the reference orientation stated in the
instruction manual. A microphone of a model specified in the instruction manual for use with
the sound calibrator shall be inserted into the cavity of the sound calibrator.

A.7.2.5 Maintaining the configuration of A.7.2.1 and A.7.2.4, the sound calibrator shall be
tested for radio-frequency emissions in at least one other plane approximately orthogonal to
the re form—with s f ot fo= uency
measyring system employed.

A.7.2.6 Any fixtures and fittings used to maintain the position of the sgund callbrator
(including the microphone and cable, if appropriate) shall be such as to have*no signjificant
influence on the measurement of any radio-frequency emissions from the sound calibratpr.

A.7.2.f If the sound calibrator is fitted with any connection device~that allows interface or
interconnection cables to be attached to it, then all tests of radio-fréguency emissions siall be
performmed with cables connected to all available connection devices. All cables shall pe left
unterminated and shall be arranged as described in 8.2 of (CISPR 22:2008, unlegs the
manufacturer of the sound calibrator also supplies the -device connected to the jsound
calibrgtor by this cable, in which case all items shall be tgsteéd when connected together

A.7.2.8 The radio-frequency test results shall comply‘with the requirements of 5.9.2.1.

A.7.3 | Electrostatic discharges

A.7.3.1 The equipment required and methods of testing for electrostatic discharges shall be
as degcribed in IEC 61000-4-2.

A.7.3.R If the sound calibrator is_fitted with connection devices that are not required gs part
of the[configuration for the normal mode of operation, then no cables shall be fitted durihg the
electrgstatic-discharge tests.( Discharges shall not be made to pins on connectors thjat are
recesged behind the exterior surface of either the connector or the sound calibrator.

A.7.3.B Any supporfs ;or other items used to maintain the position of the sound caljbrator
during| testing shall not obscure any part of the sound calibrator required for acceps for
electrgstatic disCharge testing, nor shall they influence the testing of the sound caliprator.
A micqophone( of a model specified for use with the sound calibrator shall be ingerted
into thie cavity> of the sound calibrator. The sound calibrator shall be set in accondance
with the instruction manual for normal usage at the principal frequency and principal sound
pressurejlevel.

A.7.3.4 Contact and air discharges at the maximum voltage of both polarities shall each be
applied 10 times to all appropriate parts of the sound calibrator. Care should be taken to
ensure that the sound calibrator is fully discharged from any effects of each test before
repeating the application of a discharge.

A.7.3.5 After a discharge, the sound calibrator shall return to the same operating state as
before the discharge. During the test, unquantified changes in performance are permitted.

A.7.3.6 If the instruction manual specifies a performance degradation or loss of function after
the discharge tests, this degradation or loss of function shall not result in any permanent
reduced operation or change of configuration.
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A.7.4 Immunity to power- and radio-frequency fields

A.7.4.1 The equipment required and methods of testing for radio-frequency fields shall either
be as described in IEC 61000-4-3, or shall use an alternative test method using transverse
electromagnetic (TEM) waveguides. The requirements for the TEM waveguide are specified in
IEC 61000-4-20, and Annex B of IEC 61000-4-20:2010 defines methods of implementing the
testing. The performance requirements for the instrument under test are unchanged including
the range of frequencies to be tested and the step size.

A.7.4.2 Testing shall first be performed for the reference orientation stated in the instruction
manual with a microphone or "remote-microphone" adaptor inserted into the cavity of the

sound calibrator. The sound calibrator shall be set to operate at the principal sound pressure
level End principal frequency. The sound pressure level generated in the absence pf the
electromagnetic field shall be recorded.

In order to avoid possible effects of electromagnetic fields on the microphéone, a "rgmote-
microphone" adaptor including a non-metallic tube can be used between the-sound call|brator
cavity|and a microphone located in an area where the electric field strength is less thgn that
to whith the sound calibrator is subjected.

A.7.4.3 Tests for immunity to radio-frequency fields shall (be performed either|as a
continpous frequency sweep or at discrete frequenties in accordance| with
IEC 61000-4-3:2006, Clause 8, except that increments of up«to 4 % for frequencies lesp than
500 MHz and up to 2 % for all other frequencies can be substituted for the 1 % specified in
IEC 61000-4-3:2006. Dwell time at each frequency shall~be appropriate to the sound calibrator
under |[test. Testing at a limited number of discrete frequencies does not remove the ndged for
the sgund calibrator to conform to the requirements>of this document at all frequencies|within
the spcified range.

NOTE |Other standards and requirements require 1 % frequency increments as specified in IEC 61000-4-3.

A.7.4.r If the sound calibrator is fitted\with any connection device that allows interface or
interconnection cables to be attached to it, then all tests for immunity to power- and |radio-
frequgncy fields shall be performed with cables connected to all available connection dgvices.
All cgbles shall be left unterminated and shall be arranged as described in 7.3 of
IEC 61000-4-3:2006, unless the*manufacturer of the sound calibrator also supplies the gevice
connefted to the sound calibrator by this cable, in which case all items shall be tested when
connefted together.

A.7.4.5 Power-frequency fields shall be as specified in 5.9.4.1. Tests of susceptibflity to
powertfrequency)fields shall be performed with the sound calibrator applied to a microphone
in a manner that*has no influence on the power-frequency field. The microphone shall He of a
model|stated-in the instruction manual for use with the sound calibrator.

A.7.4.6 “Maintaining the configuration of A.7.42 and A7.4.4 the sound calibrator shall be
tested in at least one other plane, approximately orthogonal to the plane containing the
principal axis of the reference orientation, within the limits of suitable positioning for the radio-
frequency transmitting system employed.

A.7.4.7 During testing, the sound calibrator shall remain fully operational and in the same
configuration as it was before testing commenced.

A.7.4.8 The absolute value of the difference between the measured sound pressure level and
the sound pressure level measured in the absence of the power-frequency or radio-frequency
field shall not exceed the requirements of 5.9.4.2. Actual uncertainties of measurement,
calculated for a coverage probability of 95 %, shall not exceed 0,05 dB for all classes of
sound calibrator. This uncertainty does not include any contribution from measurement of the
electromagnetic field.
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A.7.4,

9 If the instruction manual states that the sound calibrator conforms to the
requirements of this document for any other combinations of sound pressure level and
frequency, in addition to the principal sound pressure level and principal frequency, the tests
for immunity to power- and radio-frequency fields shall be repeated as follows:

— for multi-level single-frequency sound calibrators, all sound pressure levels for which the
instruction manual states that the instrument conforms to the requirements of this

do

cument shall be tested;

— for multi-frequency single-level sound calibrators, all frequencies for which the instruction
manual states that the instrument conforms to the requirements of this document shall be
tested;

— fon

— forl multi-level, multi-frequency sound calibrators, all sound pressure levels for whi
indtruction manual states that the instrument conforms to the requirements ¢

do
A.7.4.

pressure level and the sound pressure level measured in the absence of the power-freq

or rad

measuyrement, calculated for a coverage probability of 95 %; shall not exceed 0,05 dB
classgs of sound calibrator. This uncertainty does /ot’ include any contribution
measyrement of the electromagnetic field.

stated;

cument shall be tested at the principal frequency.

10 In each case, the absolute value of the difference between the measured

jo-frequency field shall not exceed the requirements 0f5.9.4.2. Actual uncertain

mmmmmmw ; = - uction
nual states that the instrument conforms to the requirements of this document-shall be

tegted at the minimum sound pressure level for which conformance with this.doc

ument

ch the
f this

sound
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for all
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Annex B
(normative)

Periodic tests

B.1 General

B.1.1 Annex B gives details of the periodic tests applicable to class LS, class 1 and class 2
sound calibrators. It aims at ensuring that testing is performed in a consistent manner at all
testing laboratories. All applicable tests described in Annex B shall be performed.

B.1.2 | For multi-level and multi-frequency calibrators, a limited number of sound. pressure
level Bnd frequency settings may be tested if this is specified by, and agreed with, the
customer, but these agreed combinations shall include the principal sound pressure lgvel at
the pifincipal frequency. Where testing is limited in this way the sound calibrator shall be
marked to show that only limited tests have been performed. Wording shall’be added [to the
certifigate to indicate that full testing according to this document has not ‘been performgd, so
no geperal statement or conclusion can be made about conformance of the sound calibrator
to the|requirements of this document.

B.1.3 | Conformance to the requirements of Annex B is demodnstrated when the following
criterig are both satisfied: (a) a measured deviation from a design goal does not excegd the
applicable acceptance limit and (b) the corresponding_Grcertainty of measurement dogs not
exceefl the corresponding maximum-permitted uncertainty of measurement given ih this
docunjent for the same coverage probability of 95 %.

Laboratories performing these tests shall calculate the uncertainties associated with all the
measyrements in accordance with the guidelines given in ISO/IEC Guide 98-3. Actual
measyrement uncertainties shall be calculated for a coverage probability of 95 %.

Wherg a testing laboratory is only required to make a single measurement, it is necessary for
the laboratory to make an estimate of the random contribution to the total uncertainty,| using
an ealflier evaluation based on-several measurements for a similar sound calibrator.

B.1.4 | The uncertainties ‘of ‘measurement for a coverage probability of 95 % given fpr the
corregponding tests in"yAnnex A are also the maximum-permitted for demonstratijon of
confonqmance to the (requirements of Annex B. If the actual uncertainty of a measurement
performed by the test laboratory, calculated for a coverage probability of 95 %, exceefls the
maximum-permitfed value, the measurement shall not be used to demonstrate conformance to
the requirements of Annex B.

B.1.5 | For legal metrology purposes, the relevant periodic tests are those descrihed in
Annex B Thoacn tncte Aannlhv tn hath initinl AanA acnihonaiinnt vynrifinatian EAllavainea o..nncssfu|

D T TCoC o oto appPTy tOU oot hta oo SuioSTquTT it voTrmoatoTr— T Onowirtg—outTo

testing to Annex B, if desired, the sound calibrator may be marked with a verification mark in
accordance with national regulations.

B.1.6 Where the manufacturer claims that a pistonphone conforms to the specifications for
both class LS/M and class1/M, full tests for each class designation shall be performed, unless
testing against the specifications of only class LS/M or only class 1/M has been specified by,
and agreed with, the customer. In this case, the sound calibrator shall be marked to show that
only limited tests have been performed. Wording shall be added to the certificate to indicate
that full testing to both class LS/M and class 1/M according to this document has not been
performed, so no general statement or conclusion can be made about conformance of the
sound calibrator to the requirements of this document for the class not tested.

B.1.7 The test laboratory shall use instruments with current calibrations for the appropriate
quantities. The calibrations shall be traceable to national standards, as required.
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B.2 Submission for test

The sound calibrator, together with all relevant accessories (such as adaptors or barometer),
shall be submitted for test together with a copy of the instruction manual, if required by the
testing laboratory. A class LS sound calibrator shall also be supplied with an individual
calibration chart. Where a class LS sound calibrator requires repair, the first re-calibration
following the repair gives the new specified level.

B.3 Preliminary inspection

Prlor tU ally IIIUGOUIUIIIUIItO, thc OUUIId UG:IbIGtUI alld a” GUUUDOUI;GO oha” bU v Sua”y
inspedted, and any controls operated to ensure that they are in working order. It-sHall be
establjshed that the power supply of the instrument is within the operating limits/specified in
the ingtruction manual, by using the method specified in the instruction manual.

B.4 | Performance tests

B.4.1 Orientation

If a specific orientation for application of the sound calibrator-is stated in the instquction
manual, this orientation shall be used for testing.

B.4.2 Ambient noise

To avpid ambient noise affecting any measurements, tests shall only be performed where the
sound| pressure level measured by the microphonerafter coupling to the sound calibrator, but
beford switching on, is at least 30 dB below the¢specified level being measured.

B.4.3 Environmental conditions

B.4.3.1 All tests in Clause B.4_ghall be carried out within the following randges of
environmental conditions:

— stgtic pressure: 80 kPa to105 kPa;
— airftemperature: 20 °C«to 26 °C;
— relptive humidity: 25 % to 90 %;

unlesy the locatien:of the laboratory is such that static pressure is not within the [range
specifled. In this/ease, a pressure chamber shall be used enabling static pressure within the
range|specified)to be achieved. The specifications in Table 2 apply for the measurement of
sound|pressure level.

B 4 3 D o oo alibrataorae o anat alac 1. S /M roaolaca 4 /MM b ara o eaneiof d t
T HUT oUuUTIiv Lalnividtul o UT oTyitatvu Lvidoo LYV U Lidoo 1T7IVE WITCT T dypyITupridaly, a a

supplied in the instruction manual shall be applied for the influence of static pressure, to
correct measured sound pressure levels to the reference static pressure. If a barometer is
supplied with the sound calibrator, it shall be used to measure the static pressure.

NOTE Some barometers provide the data directly in the form to be used to correct measured sound pressure
levels to the reference static pressure.

B.4.4 Additional equipment

If a barometer is provided with the sound calibrator, prior to making any measurements of the
sound pressure level generated by the sound calibrator, the indication of the barometer shall
be checked by comparison with that of a calibrated precision barometer at the prevailing static
pressure. The reading of the barometer under test shall be recorded, and if acceptance limits
for the measurement of static pressure are provided in the instruction manual for the sound
calibrator, the indicated static pressure shall be within the acceptance limits given in the
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instruction manual. If the indicated static pressure is not within any acceptance limits given in
the instruction manual, then the periodic testing of the sound calibrator shall not be
performed. If acceptance limits are not provided, and the correction is used, this may cause
the sound calibrator to fail the periodic testing if the correction is incorrect.

NOTE A single-point pressure check of a barometer gives no information about performance at other static
pressures. It is therefore good practice to compare the indication of the supplied barometer with that of a calibrated
precision barometer over the applicable pressure range. OIML International Recommendation R 97 gives
information on suitable test procedures.

B.4.5 Microphone specification

For class LS, class 1 and class 2 sound calibrators, the microphone used for testing shall be
one ofl the microphones specified for the relevant class in 5.8.1.

B.4.6 Sound pressure level
B.4.6./1 General

Following coupling of the microphone to the sound calibrator, the_ ftime specified |jn the
instru¢tion manual shall be allowed for the microphone and sound calibrator to stabilize. The
sound| pressure level generated by the sound calibrator shall then be measured, ps an
average over a period of between 20 s and 25 s of operation, at.the principal sound prg¢ssure
level gnd principal frequency.

B.4.6.2 Methods for measurement of sound pressure level
B.4.6.2.1 Microphone method

B.4.6.2.1.1 The sound pressure level generated by the sound calibrator under test S:I:a” be
measuyred using a calibrated microphone or miicrophone system. The insert voltage technique
(descilibed in IEC 61094-2) or an equivalentmethod may be used.

B.4.6.2.1.2 It is recommended that the testing laboratory maintain two independent lines of
tracegpility to national standards, by use of the microphone or microphone system jand a
calibrated device, such as a sound calibrator. The performance of the calibrated microphone
or migrophone system should-be verified using the calibrated device before and after making
any measurements of conformance according to Annex B. In selecting the calibrated device,
consideration shall be given to the uncertainty requirements of this document.

B.4.6.R.2 Sound‘calibrator comparison method

B.4.6.2.2.1 The sound pressure level generated by the sound calibrator under test shall be
measyred by.eomparison with the sound pressure level generated by a calibrated |sound
calibrator.

B.4.6.2.2.Z  VWhen the calibrated sound calibrator does not operaie at the same sound
pressure level and frequency as the sound calibrator under test, it will be necessary for the
testing laboratory to establish the level linearity and frequency response of the measurement
system at all frequencies of interest.

B.4.6.2.2.3 It is recommended that the testing laboratory maintain two independent lines of
traceability to national standards, by use of the calibrated sound calibrator and a calibrated
device, such as another sound calibrator, or a microphone or microphone system. The
performance of the calibrated sound calibrator should be verified using the calibrated device
before and after making any measurements of conformance according to Annex B. In
selecting the calibrated device, consideration shall be given to the uncertainty requirements of
this document.
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B.4.6.3 Measurements

B.4.6.3.1 Using the method described in B.4.6.2.1 or B.4.6.2.2, the principal sound
pressure level at the principal frequency shall be measured at least three times. The
microphone shall be coupled to the sound calibrator before each measurement and uncoupled
after each measurement. The microphone shall be rotated around its axis at each coupling so
that the rotational orientation of the microphone is evenly distributed over the measurements.
The absolute value of the difference between the mean measured sound pressure level and
the specified sound pressure level shall not exceed the acceptance limits given in Table 2 for
the class of sound calibrator. Actual uncertainties of measurement, calculated for a coverage
probability of 95 %, shall not exceed those given in Table A.1 for the class of sound calibrator.

B.4.6.3.2 For multi-frequency sound calibrators, unless not required by the cugtomer
(under B.1.2) measurements of the principal sound pressure level, as described in\B.4}6.3.1,
shall be repeated for the maximum and minimum frequency settings of the sound~calibrator
for wHich the instruction manual states that the instrument conforms to the requiremgnts of
this dgcument.

B.4.6.3.3 The measurement of sound pressure level shall beVrepeated (exdluding
replications) for all other combinations of sound pressure level and,frequency settings for
which|the instruction manual states that the instrument conforms to’ the requirements pf this
document, or for those combinations required by the customer\(@s described in B.1.2)). The
absolyte value of the difference between each measured “seund pressure level and the
corresponding specified sound pressure level shall not exceed the acceptance limits given in
Table |2 for the class of sound calibrator. Actual uncertainties of measurement, calculafed for
a coverage probability of 95 %, shall not exceed these given in Table A.1 for the class of
sound| calibrator. It is recommended that testing.is® normally performed for one mojdel of
microphone only.

B.4.7 Frequency

The filequency of the sound generated.'by the sound calibrator coupled to the microphone
used In B.4.6 shall be measured as_an average over a period of between 20 s and 245 s of
operalion, at the principal sound pressure level, for each frequency setting of the |sound
calibrator for which the instruetion manual states that the instrument conforms {o the
requirements of this document, or for the principal frequency and for any other combinjations
of sound pressure level setting’and frequency setting specified by the customer. The absolute
value [of the difference in_per cent between each measured frequency and the corresponding
specifled frequency shall 'not exceed the acceptance limits given in Table 4 for the clpss of
sound| calibrator. Actual uncertainties of measurement, calculated for a coverage probability
of 95 %, shall not«exceed those given in Table A.2 for the class of sound calibrator.

B.4.8 Total-distortion + noise

The tgtal/distortion + noise of the sound pressure signal generated by the sound caljbrator

£ 00 A Ll=o (oeainaol fraon oo\ 29 A lld= [ H I
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shall be~meastred—over—a—bandwidth—o
frequency), as an average over a period of between 20 s and 25 s of operation with the
microphone used in B.4.6, at the maximum and minimum sound pressure level settings
available at each frequency for which the instruction manual states that the instrument
conforms to the requirements of this document, or for the principal sound pressure level and
principal frequency and for any other combinations of sound pressure level setting and
frequency setting specified by the customer. The total distortion + noise can be measured
using a rejection filter device (distortion factor meter) or an appropriate FFT analyser, and the
method of measurement shall be reported. The measured total distortion + noise shall not
exceed the acceptance limits given in Table 7 for the class of sound calibrator. Actual
uncertainties of measurement, calculated for a coverage probability of 95 %, shall not exceed
those given in Table A.3 for the class of sound calibrator. An instrument that measures total
harmonic distortion only is not suitable.
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B.5 Calibration of the sound calibrator with other models of microphone

Clause B.4 provides details of the full tests necessary to demonstrate conformance of a sound
calibrator to the requirements given in Annex B for periodic testing, using a particular
microphone model. In addition to these tests, it is possible that a calibration of the sound
calibrator with other models of microphone is required by the customer. For these additional
tests, the measured sound pressure level, frequency and total distortion + noise should be
stated in the test documentation. In this case, the measurements should be performed using
the required model(s) of microphone and the test methods described in Clause B.4. Any
additional model(s) of microphone for which a calibration of the sound calibrator is required
should be model(s) mtended for use W|th the partlcular model of sound cahbrator The method
actual
uncer a|nt|es of measurement calculated for a coverage probablllty of 95 %, should be given
in the ftest documentation.

B.6 | Documentation

Clausé¢ B.6 is only a recommendation, with the exception of Clause B:6va), b), c), f), i)|j), k),
[), p),] and q), which shall be stated where applicable. The extént and content pf the
documentation provided by the test laboratory will vary depending’ on national regulations.
Howeyer, following testing of a sound calibrator, the testing-laboratory should ispue a
docunjent containing, as a minimum, the following information:

a) the¢ name and location of the laboratory performing the tests;

b) the name of the manufacturer or supplier and)the model designation of the [sound
calibrator;

c) the serial number of the sound calibrator, together with details of any adaptors used;

d) the name of the manufacturer or supplier and the model and configuration of the
mifrophone(s) used;

e) a statement as to the availability to~the public of evidence, from a testing organization
regponsible for performing pattern evaluation tests, to demonstrate that the model of
sopnd calibrator submitted fer_periodic testing had successfully completed the pgattern
evhaluation tests of Annex A;

f) a gtatement that the sound-calibrator has been tested as specified in Annex B;

g) where public evidenee of conformance of the model of sound calibrator fo the
requirements of Annex A for pattern evaluation is available, and the results of thg tests
actording to Annex B are satisfactory, a statement as follows: "As public evidence was
avpilable, from>*a testing organization responsible for approving the results of pgattern
evaluationtests, to demonstrate that the model of sound calibrator fully conformed [to the
requirements for pattern evaluation described in Annex A of IEC 60942:2017, the |sound
calibrator® tested is considered to conform to all the class X requirements of

IEC60942:2017." A reference should be given to the source of the publicly aviailable
ev ;

h) where public evidence of conformance of the model of sound calibrator to the
requirements of Annex A for pattern evaluation is not available and the results of the tests
according to Annex B are satisfactory, a statement as follows: "The sound calibrator has
been shown to conform to the class X requirements for periodic testing, described in
Annex B of IEC 60942:2017 for the sound pressure level(s) and frequency(ies) stated, for
the environmental conditions under which the tests were performed. However, as public
evidence was not available, from a testing organization responsible for pattern approval,
to demonstrate that the model of sound calibrator conformed to the requirements for
pattern evaluation described in Annex A of IEC 60942:2017, no general statement or
conclusion can be made about conformance of the sound calibrator to the requirements of
IEC 60942:2017.";

i) the date(s) on which the periodic verification tests were performed;
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)

k)

p)

q)

a description of the methods used for the measurements, including the method used to
measure total distortion + noise;

the measured sound pressure level(s), corrected to reference static pressure if the sound
calibrator has a letter "M" designation, together with associated uncertainty(ies) calculated
for a coverage probability of 95 %, and the information on the source (instruction manual
or instrument, for example, a barometer) of the static pressure correction data used, if
any;

the measured frequency(ies) and total distortion(s) + noise, together with associated
uncertainty(ies) of measurement, calculated for a coverage probability of 95 %, as

ap
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the_environmental conditions at the time the tests were pprfnrmpd'
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Annex C
(normative)

Pattern evaluation report

C.1 General

C.1.1 Sound calibrators that are submitted to the control of legal metrology services shall
conform to the requirements given in this document.

C.1.2| For legal metrology purposes, the acceptance limits stated in this documept are
considered as the maximum permissible errors for pattern evaluation.

C.1.3 | A pattern evaluation report shall give full details of all the tests perfermed afnd the
result$ of the various tests to which a pattern of a sound calibrator shall be submitted jwith a
view [o its approval. The tests are described in Annex A. All specified tests shpll be
performed, as applicable.

C.1.4| It is recommended that information on models of sound calibrator which| have
successfully undergone pattern evaluation be made publicly” available by the festing
laboratory.

C.2 |Marking

Following successful testing to the requirementstiof Annex A, sound calibrators of the [model
tested| can be marked with a pattern approval-sign in accordance with national regulatigns, in
additign to the markings required by 6.1.

C.3 | Submission for test

C.31 The number of specitnens of the same pattern of sound calibrator submitted for
pattern evaluation testing shall conform to the requirement of A.2.1. As a minimum, the
testing laboratory shall select two of the specimens of sound calibrator for pattern evaluation
testing. At least one pfithese two specimens shall then be tested fully according fo the
procedlures given in Annex A. The testing laboratory shall decide whether the full test$ shall
also be performed @n-the second specimen, or whether limited testing is adequate to pfovide
approyal of the pattern.

C.3.2| AlSaccessories (for example, a barometer or connecting leads) described fn the
instrug¢tion“manual shall be supplied with the sound calibrator.

C.3.3 An individual calibration chart containing all the information required by 6.2 shall be
supplied with each class LS sound calibrator.

C.3.4 An instruction manual shall be supplied with the sound calibrator.

C.4 Pattern evaluation report content

C.4.1 A pattern evaluation report shall be generated for reporting the testing of a pattern of
sound calibrator to the requirements of Annex A. This pattern evaluation report shall consist
of two parts. Part 1 gives a summary of the content of the report and statements on
conformity, and verifies that all information required by this document is available. Part 2
gives detailed test results. The two parts of the report may be completed by different
organizations. Also, it is possible that all the tests in part 2 cannot be performed by one
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laboratory, and that additional laboratories are involved in the testing. In either of these
cases, each organization or laboratory shall be responsible for completing the relevant parts
of the pattern evaluation report. The full name and address of each organization and
laboratory involved shall be supplied. For part 2, the tests that each laboratory performed
shall be clearly identified in the pattern evaluation report. The pattern evaluation report may
be supplied in electronic form.

C.4.2 Each pattern evaluation report shall display a header on each page giving the
following information: reference to IEC 60942:2017, Annex C, the page number of the report,
identification of the observer or operator, the date when the test was performed and a unique
report identification number. For each table, the serial number of the sound calibrator under
test, gnd information on the adaptor and the microphone used for the tests shall be clearly
stated|

C.4.3 | Relevant pages of the report, as applicable, shall be completed for each specirmen of
sound|calibrator tested.
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Annex D
(informative)

Relationship between tolerance interval, corresponding acceptance
interval and the maximum-permitted uncertainty of measurement

This document, in common with others written by IEC/TC 29, uses adaptations of the
guidelines from ISO/IEC Guide 98-4, Uncertainty of measurement — Part4: Role of
measurement uncertainty in conformity assessment (equivalent to guidance document

JCGM 106 from the Joint Committee for Guides in Metrology), as the basis for demonstration
of confarmance of an instrument to the specifications gi\/pn in this document

ISO/IHC Guide 98-4 describes guarded acceptance in terms of tolerance) intervals,
accepfance intervals and uncertainties of measurement.
To prgmote clarity for users and testing laboratories, IEC/TC 29 has adopted.a policy whereby
tolerapce limits around design goals are not explicitly stated, but can be determiped if
required from the specified acceptance limits for allowed deviations from a design gogl and
the cqrresponding specified maximum-permitted uncertainty of measurement, by using the
illustrgtion in Figure D.1.
UMax UMax
Al
A, Ay

| TI

|

T Ty

1EQ
Key
Al acceptance interval
TI tolerance interval
Umax guard band for themaximum-permitted uncertainty of measurement for a 95 % coverage interval
AL lower acceptance-limit
Ay upper acceptance limit
T, lower tolerance limit
TU upper)tolerance limit
Fi B—4——Retati it} I . . H tande

interval and the maximum-permitted uncertainty of measurement

The limits of an acceptance interval are associated with the acceptance interval and not with
the guard band for the maximum-permitted uncertainty of measurement. Hence a measured
deviation equal to a limit of an acceptance interval demonstrates conformance to a
specification, providing also that the uncertainty of the measurement from the laboratory
performing a test does not exceed the specified maximum-permitted uncertainty.
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EA

E.1.1
of me

Annex E
(informative)

Example assessments of conformance to
specifications of this document

General

The purpose of Annex E is to clarify the use of measurement results and uncertainties

asurement _in_assessments of conformance to the specifications of this docum

ent in

either

E.1.2
examy

E.2

E.2.1

establ
accep
maximn

E.2.2
(1)

(2)

pattern-evaluation tests or periodic tests of sound calibrators.

Annex E demonstrates assessment of conformance using some generah illus
les.

Conformance criteria

According to the requirements in this document, conformance to a specifica

ance limits AND the uncertainty of measurement does\not exceed the correspq
um-permitted uncertainty of measurement for a coverage probability of 95%.

With these two criteria, there are four possibl€ outcomes:

Measured deviations do not exceed acceptance limits AND actual uncertainty do
exceed maximum-permitted uncertainty

CONFORMANCE TO THE SPECIFICATION

maximum-permitted uncertainty

NON-CONFORMANCE BECAUSE THE ACTUAL UNCERTAINTY EXCEEDS
MAXIMUM-PERMITTER-UNCERTAINTY

Measured deviations “exceed acceptance limits AND actual uncertainty doe
exceed maximum-permitted uncertainty

NON-CONFORMANCE BECAUSE MEASURED DEVIATIONS EXCEED
ACCEPTANCELIMITS

maximum-=-permitted uncertainty
NON-CONFORMANCE BECAUSE NEITHER CRITERION IS SATISFIED

NOTE

trative

ion is

shed when measured deviations from design goals do/not exceed the corresponding

nding

es not

Measured deviations do not exceed acceptance limits AND actual uncertainty exceeds

THE

s not

THE

Measured.deviations exceed acceptance limits AND actual uncertainty eXceeds

Invpractice, a laboratory can sometimes pre-determine the uncertainty of a measurement. If {

he pre-

determined uncertainty exceeds the maximum-permitted uncertainty, the laboratory will not attempt to perform the

test.

E.3

E.3.1

are sp

Example test results

Table E.1 gives examples of test results to explain the method of determining
conformance or non-conformance to the specifications of this document. This method applies
for any tests in this document where acceptance limits and maximum-permitted uncertainties

ecified.
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Table E.1 — Examples of assessment of conformance

Example| Absolute | Acceptance Actual Maximum- Conforms to | Reasons for conformance or
number | measured limit uncertainty| permitted | specifications non-conformance
deviation uncertainty Yes or No
from
design goal
dB dB +dB +dB
1 0,40 0,25 0,12 0,15 No I_De\_natlon exceeds acceptance
limits
2 0.35 0,25 0.12 0.15 No Deviation exceeds acceptance

limits

Deviation within acceptgnce
3 0,20 0,25 0,13 0,15 Yes limits AND uncertainty Within
maximum-permitted

Deviation within acceptgnce
4 0,00 0,25 0,14 0,15 Yes limits AND uhcertainty within
maximum-permitted

DBeviation within acceptgnce
5 0,00 0,25 0,17 0,15 No limits BUT uncertainty ekceeds
maximum-permitted

Deviation within acceptgnce
6 0,25 0,25 0,10 0,15 Yes limits AND uncertainty wWithin
maximum-permitted

Deviation within acceptgnce
7 0,25 0,25 0,15 0,15 Yes limits AND uncertainty wWithin
maximum-permitted

Deviation exceeds acceptance
8 0,40 0,25 0,50 0,20 No limits AND uncertainty exceeds
maximum-permitted

E.3.2 | Figure E.1 shows the eight 'example assessments of conformance from Table [E.1 in
graphical form.

E.3.3 | The practice illustrated in Table E.1 and Figure E.1 for assessing conformance dpplies
equally for pattern-evaluation testing as well as periodic testing.
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0,8 -

0,6

Deviation from design goal (dB)
o

0,4 T T T T T T T T

1 2 3 4 5 6 7 8
Example number from Table E.1

IEC

Y

Key
a Uppgr acceptance limit

b Lowpr acceptance limit

The lpwer and upper acceptance*limits are indicated by the heavy horizontal line§. The
measured deviations from the design goal are shown by the solid markers. A diamond-shaped
markefr indicates conformanee\io the specification and a cross-shaped marker indicates
non-cpnformance.

The dctual uncertaipty_Jof measurement is indicated by the vertical error bars and the
maximum-permitted uncertainty is indicated by the vertical shaded area.

Figure E.1 — Examples of assessment of conformance



https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

- 54 — IEC 60942:2017 © IEC 2017

Bibliography
IEC 60942:2003, Electroacoustics — Sound calibrators

IEC 61094-2:2009, Electroacoustics — Measurement microphones — Part 2: Primary method
for pressure calibration of laboratory standard microphones by the reciprocity technique

ISO/IEC Guide 98-4:2012, Uncertainty of measurement — Role of measurement uncertainty in
conformity assessment

OIML }nternational Recommendation R-97:1990, Barometers



https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824



https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

- 56 - IEC 60942:2017 © IEC 2017

SOMMAIRE
AVANT-PROP O S ..ottt et e e e e e et e e eanns 59
INTRODUGCTION ..ottt et e e e e e e e e et et e et e e e et e et e e e eanns 61
1 Domaine d'application ... 62
2 REfEIreNCES NOIMALIVES ...v i e e 62
3 Termes et definitioNS ... i 64
4  Conditions d'environnement de réference ..........cooouiiiiiiiiiiiiiii 66
5 Epigereces—mmrm—m—m—m—m— m 0 - 0 0 0 0 0 0 0 0 0 0 ) ) ) - 66
5.1 GENEIAlItES .o e 66
5.2 Adaplateurs ... g e ] 69
5.3 Niveau de pression acoustique .........coooiiiiiiiiiiiii eI 69
5|3.1 Geéneéralites ..o WA 69
513.2 Niveau de pression acoustique produit ..........c.coooviiiii b e 69
5/3.3 Fluctuation de niveau a courtterme ... O8N e 69
513.4 Niveau de pression acoustique dans la plage des tensions

d'alimentation ... S 70
5.4 Fréquence .......cooiiiiii e S Y e Lo 71
5|4.1 GENEralites ..o e 71
514.2 Fréquence du son produit par le calibretir )Jacoustique ...........c.ccccovveeen e 71
5.5 Influence de la pression statique, de la température et de I'humidité...............]..... 71
5.6 Distorsion totale + bruit............oooo o 8O e 72
5.7 Exigences concernant l'alimentation~&.......o.cooiiiiiiiiin e e 73
5.8 Spécification et étalonnage des microphones............coooiiiiiiiiii e 73
518.1 Modeles de microphones.gt adaptateurs..........c..coooviiiiiiiiiiii e 73
5|8.2 Niveau d'efficacité dumicrophone ... e 73
5.9 Compatibilité électromagnétique ..........ccooiiiiiiiiiiii e e 74
519.1 GENEralites ... N e 74
5[9.2 Emissions aux fféquences radiolectriques ............cooevveeeeeiveeeeeeeieeeeeei o 74
5[9.3 Décharges-€electrostatiques ........cccoviiiiiiiiiii e 74

5[9.4 Immunité“aux champs a la fréquence du secteur et a fréquence
radiQEeleCtriQUE .. .o e 74
6 Marquage de-l'appareil et documentation................ccoooiiiiiiiinin e e 75
6.1 Marguage du calibreur acoustique ..........ooooiiiii i e 75

6.2 Feuille d'étalonnage individuelle pour les calibreurs acoustiques de
ClaSS LS .o e 76
6.3 Manuel d'inStruCtioN ... .o 76
Annexe A (normative) Essais d'évaluation de modeéle.............coooiiiiiiiii i, 78
A1 GBNEIAlIIES .o 78
A.2 SOUMISSION GUX ©SS @IS . uuiiuiiiiiiie ittt e et e e et e e e e e e e e e e e s 78
A3 Valeurs PrinCiPales ... e 79
A.4 Marquage du calibreur acoustique et documentation fournie..................cccoeeinnn. 79

A.5 Essais des caractéristiques dans les conditions d'environnement de
référence et dans des conditions approchant celles-Ci ............cocoviviiiiiiiiiinincann. 79
A.5.1 GBNBIAlItES .. e 79
A.5.2 O BN At ON e 80
A5.3 Bruit ambiant ... 80
A.5.4 Spécification du mMiCrophone ..o 80


https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

IEC 60942:2017 © IEC 2017 - 57—

A.5.5 Niveau de pression acoUuStiQUE ..o 80
A.5.6 Stabilité du niveau de pression acoustique — Fluctuation du niveau a
Lo 101t A (= o 0 1= 82
A.5.7 L =0 [ U= o Vo = S 82
A.5.8 Distorsion totale + bruit...........oooiiii 84
A.6 Essais d'enVirONNemMENt ... ..o i 85
A.6.1 GBNBIAlItES . e 85
A.6.2 Influence de la pression statique ..........oooiiiiiii i 85
A.6.3 Exigences concernant I'adaptation pour les essais relatifs a I'influence
des variations de la température de l'air et de I'humidité relative ................... 86
AL6.4 Essais simplifiés de l'influence de la température de I'air et de
'humidité combiN@es ... S e 87
Al6.5 Influence de la température de l'air..........cocceeiiiiiiiiiiii e 89
AL6.6 Influence de I'humidité relative ..........c..coooiiiiiiiiicd e e 91
Al6.7 Influence de la température et de I'humidité combinées .......5. L. ............. ... 92
A.7 Compatibilité électromagnétique ...........ooovviiiiiiiinn N 93
Al7.1 Généralites ..o W ON 93
Al7.2 Emissions & fréquence radioélectrique..............ccomesteeeeiececeeeeeeeee o 93
AL7.3 Décharges électrostatiques .........ccooviiiiiii S e 94
Al7.4 Immunité aux champs a la fréquence du secteur et a fréquence
radioélectrique ........ooooiiiii o T e 95
Annexe B (normative) Essais periodiqUes ..........c.ovvsmddennienneiiieiiieeeieeeeeeeeeeeeeee e e 97
B.1 GENETAlITES 1 ovii e N N e e 97
B. SOUMISSION AUX ESS@IS...uiiuuiiiiiiiiiiee s N e e e e e e 98
B. Inspection préliminaire ..............o 08 e L 98
B. Essais de qualification ............. 8 i e 98
Bl.4.1 Orientation... ... N e e 98
Bl4.2 Bruit ambiant ... e 98
Bl4.3 Conditions d'environnement...........coooiiiiiiiiii e e 98
Bl4.4 Matériel complémentaire...........oooooiiiiiii e e 99
Bl4.5 Spécification"du microphone...........coooiiiiiiie 99
Bl4.6 Niveau de pression acoustique .........cooeuiiiiiiiiiiiiiiieieieieeeeeeeeee e 99
B.4.7 L =Y [ 0= o = ...100
Bl 4.8 Distarsion totale + bruit...........oooiiiii ...101
B. Etalorinage du calibreur acoustique avec d'autres modéles de microphone..... ...101
B. DOCUMENTAtION ... e ...101
Annexe £ (normative) Rapport d'évaluation de modéle ..o, ...104
CA1 Gemeratites o 104
C.2 =Y o [ =T = 104
C.3 SOUMISSION AUX B8 S @IS . .uuituiiiiiiiii ittt e ettt e e e e e e et e e e e eneeeas 104
C4 Contenu d'un rapport d'évaluation de modeéle............oooiiii i 104
Annexe D (informative) Relation entre I'intervalle de tolérance, l'intervalle
d'acceptation correspondant et I'incertitude de mesure maximale admise..................... 106
Annexe E (informative) Exemple d'évaluations de la conformité avec les spécifications
AU Présent dOCUMI BN ... o e 107
E.1 GBIl S oo 107
E.2 Critéres de CoNfOrmMite. ... ..o 107
E.3 Exemple de résultats d'eSSai.......coeiiiiiiiiii 107

B OGraP NI .. e 110


https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

- 58 - IEC 60942:2017 © IEC 2017

Figure D.1 — Relation entre l'intervalle de tolérance, l'intervalle d'acceptation

correspondant et I'incertitude de mesure maximale admise.............ccooveiiiiiiiiiiieineeenes.
Figure E.1 — Exemples d'évaluation de la conformité ..............ccoooiiiiiii i,

Tableau 1 — Classes et désignations de calibreur acoustique..................oo.

Tableau 2 — Limites d'acceptation pour le niveau de pression acoustique et pour la
fluctuation de niveau a court terme, dans les conditions d'environnement de référence

et dans des conditions approchant Celles-Ci........coviiiiiiiii e,

Table =

de prgssion acoustique dans les conditions d'environnement de référence ................5%0

Tableau 4 — Limites d'acceptation pour la fréquence, dans les conditions

d'envifonnement de référence et dans des conditions approchant celles-ci........"\.........

Tableau 5 — Limites d'acceptation pour le niveau de pression acoustique dans-les

conditjons d'environnement SPEcCIfi€es ........cccoviiiiiiiiiiiiiiiii e Y i

Tableau 6 — Limites d'acceptation pour la fréquence dans les conditions

d'envifonnement SPeCIfi€es ... T

TabIeIu 7 — Distorsion totale maximale + bruit.............cooooiii e N

Tableau A.1 — Incertitude de mesure maximale admise pour une probabilité de
couvefture de 95 %, pour le niveau de pression acoustique ‘et la fluctuation a court
terme] dans les conditions d'environnement de référence et dans des conditions

approg¢hant CelleS-Ci......ocooiiiiiiii O N

Tableau A.2 — Incertitude de mesure maximale admise pour une probabilité de
couverture de 95 %, pour la fréquence, dans les_conditions d'environnement de

référence et dans des conditions approchant.celes-Ci .........coooooiiiiiiiii i

Tableau A.3 — Incertitude de mesure maximale admise pour une probabilité de
couvefture de 95 %, pour la distorsion tetale + bruit, dans les conditions

(o= VAT Kol ol Y=Y aa¥=Y N A= T o] o] o] o] 1= = e

Tableau A.4 — Incertitude de mesure ' maximale admise pour une probabilité de
couverture de 95 %, pour le niveau de pression acoustique et dans les conditions

d'envifonnement SPeCIfiEes .. Ll

Tableau A.5 — Incertitude de mesure maximale admise pour une probabilité de

couvefture de 95 % podryla fréquence, dans les conditions d'environnement spécifiées..
Tableau E.1 — Exemples d'évaluation de la conformité..............coooiiiiiiiiiiin



https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

IEC 60942:2017 © IEC 2017 - 59 -
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9)

La Norme-internationale IEC 60942 a été établie par le comité d'études 29 de
Electrpacoustique, en coopération avec I'Organisation internationale de métrologie

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ELECTROACOUSTIQUE - CALIBREURS ACOUSTIQUES

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour

objdt de favoriser la coopération internationale pour toutes les questions de normalisation dans les ddmaines

de ['électricité et de I'électronique. A cet effet, I'lEC - entre autres activités — publie dés

ormes

intefnationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessiples au
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration gst‘confiép a des
comlités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut particiger. Les

orgdnisations internationales, gouvernementales et non gouvernementales, en liaison ayec'I'lEC, pa
également aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisatio
seldn des conditions fixées par accord entre les deux organisations.

Les|décisions ou accords officiels de I'lEC concernant les questions techniques feprésentent, dans la

ticipent
h (1ISO),

mesure

du possible, un accord international sur les sujets étudiés, étant donné que.lesyComités nationaux de I'lEC

intéfessés sont représentés dans chaque comité d'études.

Les|Publications de I'lEC se présentent sous la forme de recommandations internationales et sont
comme telles par les Comités nationaux de I'lEC. Tous les efforts raiSonnables sont entrepris afin q

gréées
e I'lEC

s'asjsure de I'exactitude du contenu technique de ses publications; I'|EC,. ne peut pas étre tenue responsable de

I'événtuelle mauvaise utilisation ou interprétation qui en est faite par in quelconque utilisateur final.

Danis le but d'encourager I'uniformité internationale, les Comités)nationaux de I''EC s'engagent, dans
megure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications na

elle-méme ne fournit aucune attestation de_conformité. Des organismes de certification indép

issent des services d'évaluation de conformité et, dans certains secteurs, accédent aux mardg
conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de cert
indgpendants.

Toup les utilisateurs doivent s'assurer qu'ils'sont en possession de la derniére édition de cette publicatig

Aucpine responsabilité ne doit étre, imputée a I'lEC, a ses administrateurs, employés, auxilia
marjdataires, y compris ses experts‘particuliers et les membres de ses comités d'études et des

natipnaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de to
donmage de quelque nature que _¢e soit, directe ou indirecte, ou pour supporter les colts (y compris |
de justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lE(
toute autre Publication de £IE€, ou au crédit qui lui est accordé.

L'atjention est attirée ssur_les références normatives citées dans cette publication. L'utilisation de publ
référencées est obligatoire pour une application correcte de la présente publication.

L'atfention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvs

oute la
ionales
bles ou

bndants
ues de
fication

n.
res ou
Comités
it autre
es frais
ou de

cations

nt faire

I'objlet de droits. de"brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

de RQrevets et'de’ ne pas avoir signalé leur existence.

I'EC:

légale

(OIML).

Cette quatrieme édition annule et remplace la troisiéeme édition parue en 2003, dont elle
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)
b)

c)

suppression des désignations de classe, classe LS/C, classe 1/C et classe 2/C;

ajout de deux autres désignations de classes, les classes LS/M et 1/M, spécifiqu
destinées aux pistonphones;

ajout d'un critére modifié pour évaluer la conformité avec une spécification: désorm

ement

ais, la

conformité est démontrée lorsque (a) les écarts mesurés par rapport aux valeurs
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nominales ne dépassent pas les limites d'acceptation applicables et (b) l'incertitude de
mesure ne dépasse pas l'incertitude de mesure maximale admise correspondante;

d) modification de I'essai de fluctuation du niveau a court terme de la stabilité du niveau de
pression acoustique;

e) modification de certaines conditions applicables aux essais d'environnement pour éviter la
formation de givre;

f) ajout d'une variante d'essai pour I'immunité aux champs aux fréquences radioélectriques,
faisant appel aux guides d'ondes électromagnétiques transverses (TEM).

Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
29/962/FDIS 29/969/RVD

Le ragport de vote indiqué dans le tableau ci-dessus donne toute information(sur le votel ayant
aboutila I'approbation de cette Norme internationale.

Ce dofument a été rédigé selon les directives ISO/IEC, Partie 2.

Le comité a décidé que le contenu de ce document ne sera’pas modifié avant la date de
stabilifé indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, le document sera
e reg¢onduit,

e supprimé,

e remplacé par une édition révisée, ou

e anjendé.
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INTRODUCTION

Les calibreurs acoustiques sont congus pour produire un ou plusieurs niveaux de pression
acoustique connus a une ou plusieurs fréquences spécifiées lorsqu'ils sont couplés a des
microphones de modeéles spécifiés dans des configurations spécifiées, par exemple avec ou
sans grille de protection. Le niveau de pression acoustique généré par certains calibreurs
acoustiques dépend de la pression statique.

Les calibreurs acoustiques ont deux applications principales:

a) la détermination de [l'efficacité électroacoustique en pression de modéles spécifiés de
miqroptones dans des configurations Specifiees;

b) la Jérification ou le réglage de la sensibilité globale d'appareils ou de systémes de mesure
acqustique.
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ELECTROACOUSTIQUE - CALIBREURS ACOUSTIQUES

1 Domaine d'application

Le présent document spécifie les exigences de performance de trois classes de calibreurs
acoustiques: la classe LS (Laboratory Standard, étalon de laboratoire), la classe 1 et la
classe 2. Les limites d'acceptation les plus faibles concernent la classe LS et les plus élevées
concernent les appareils de classe 2. Les calibreurs acoustiqgues de classe LS ne sont
normdlement utilisés qu'en laboratoire; les appareils de classe 1 et de classe,d sont
considérés comme des calibreurs acoustiques utilisés sur le terrain. Un calibreur de Classe 1
est prgvu pour étre utilisé principalement avec un sonomeétre de classe 1 et un‘calibr¢ur de
classqg 2 est prévu pour étre utilisé principalement avec un sonométre de classé 2, tel qU'il est
spécif|é dans I'lEC 61672-1.

Les limites d'acceptation concernant les calibreurs de classe LS pour démontrer la confprmité
avec Ies exigences du présent document sont basées sur I'utilisationnd'un microphone gtalon
de labjoratoire spécifié dans I'lEC 61094-1. Les limites d'acceptation_concernant les calipreurs
acousliques de classe 1 et 2 pour démontrer la conformité avec les exigences du pfésent
document sont basées sur ['utilisation d'un microphone  étalon de travail spécifié| dans
I'EC §1094-4.

Par sqguci d'homogénéité des essais des calibreurs acoustiques et de facilité d'utilisat|on, le
préselLt document contient trois annexes normatives: I'Annexe A "Essais d'évaluatipn de
modeéle", I'Annexe B "Essais périodiques" et I'Annexe C "Rapport d'évaluation de mod¢le", et
deux pnnexes informatives: I'Annexe D "Relation entre l'intervalle de tolérance, l'int¢rvalle
d'accgptation correspondant et l'incertitude’.\de mesure maximale admise" et I'Annexe E
"Exenples d'évaluation de conformité avectles spécifications du présent document".

Le prgsent document n'inclut pas—les exigences concernant les niveaux de pression
acousfique équivalents en champ libre ou en incidence aléatoire, tels qu'ils peuverlt étre
utiliség pour le réglage de la sensibilité globale d'un sonométre.

Un calibreur acoustique peut comporter d'autres fonctions, comme la production de|bruits
impulgionnels. Le présentidocument ne comporte pas d'exigences pour ces autres fonctfons.

2 Reférences normatives

Les dpcuménts suivants cités dans le texte constituent, pour tout ou partie de leur coptenu,
des ¢gxigences du présent document. Pour les références datées, seule [I'édition| citée
s'appliqug. Pour les références non datées, la derniére édition du document de référence
s'applique (y compris les éventuels amendements).

IEC 60050-801:1994, Vocabulaire Electrotechnique International — Partie 801: Acoustique et
électroacoustique

IEC 61000-4-2:2008, Compatibilité électromagnétique (CEM) — Partie 4-2: Techniques d'essai
et de mesure — Essai d'immunité aux décharges électrostatiques

IEC 61000-4-3:2006, Compatibilité électromagnétique (CEM) — Partie 4-3: Techniques d'essai
et de mesure — Essai d'immunité aux champs électromagnétiques rayonnés aux fréquences
radioélectriques
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IEC 61000-4-20:2010, Compatibilité électromagnétique (CEM) — Partie 4-20: Techniques

d'essa

i et de mesure — Essais d'émission et d'immunité dans les guides d'ondes TEM

IEC 61000-6-1:2005, Compatibilité électromagnétique (CEM) — Partie 6-1: Normes génériques

—Imm

unité pour les environnements résidentiels, commerciaux et de l'industrie légére

IEC 61000-6-2:2005, Compatibilité électromagnétique (CEM) — Partie 6-2: Normes génériques

—Imm

unité pour les environnements industriels?2

IEC 61000-6-3:2006, Compatibilité électromagnétique (CEM) — Partie 6-3: Normes génériques
— Norme sur I'émission pour les environnements résidentiels, commerciaux et de l'industrie
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672-1, Electroacoustique — Sonométres — Partie{1; Spécifications
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breils de mesure

16-2-3:2016, Spécifications ~des méthodes et des appareils de mesurg
bations radioélectriques et de Fimmunité aux perturbations radioélectriques — Part
des de mesure des perturbations et de l'immunité — Mesurages des perturb

22:2008, Appareilside traitement de l'information — Caractéristiques des perturb
lectriques — Limites et méthodes de mesure3

ISO/IEC@Q8=3:2008, Incertitude de mesure — Partie 3: Guide pour l'expressi
titude dé mesure (GUM:1995)

561997, Acoustique — Fréquences normales
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28me gdition (2005). Cette 2°™e édition a été remplacée en 2016 par une 3°™Me édition IEC 61000-6-1:2016,
Compatibilité électromagnétique (CEM) — Partie 6-1: Normes génériques — Norme d’immunité pour les
environnements résidentiels, commerciaux et de l'industrie légére, mais pour assurer la cohérence avec
d'autres normes du TC 29, cette 3°™° édition n'a pas été utilisée ni référencée dans le présent document. Elle
sera prise en considération avant la prochaine édition du présent document.

28me &dition (2005). Cette 28™e gdition a été remplacée en 2016 par une 3%™Me édition IEC 61000-6-2:2016,
Compatibilité électromagnétique (CEM) — Partie 6-2: Normes génériques — Norme d'immunité pour les
environnements industriels, mais pour assurer la cohérence avec d'autres normes du TC 29, cette 3°™° édition
n'a pas été utilisée ni référencée dans le présent document. Elle sera prise en considération avant la prochaine
édition du présent document.

6%Me gédition (2008). Cette 6°™e¢ édition a été remplacée en 2015 par la CISPR 32:2015, Compatibilité
électromagnétique des équipements multimédia — Exigences d'émission, mais pour assurer la cohérence avec
d'autres normes du TC 29, la CISPR 32:2015 n'a pas été utilisée ni référencée dans le présent document. Elle
sera prise en considération avant la prochaine édition du présent document.


https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

- 64 - IEC 60942:2017 © IEC 2017

Guide ISO/IEC 99, Vocabulaire international de métrologie — Concepts fondamentaux et
généraux et termes associés (VIM)

3 Termes et définitions

Pour les besoins du présent document, les termes et les définitions de I''EC 60050-801, le
Guide ISO/IEC 99 ainsi que les suivants s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e ISP Online browsing platform: disponible a I'adresse http://www.iso.org/obp

NOTE |[Les définitions relatives aux autres grandeurs concernées sont données dans les documents référencés a
I'Article]2.

3.1
calibrpur acoustique
dispodgitif qui produit une pression acoustique sinusoidale correspondant a un nivepu de
pressipn acoustique et a une fréquence spécifiés lorsqu'il est couplé a un microphone flaisant
partie |de modeles spécifiés dans des configurations spécifiées

3.2
pistonphone
calibreur acoustique dans lequel la pression acoustique est générée dans un volume d'gir fixé
en mefttant en marche un ou plusieurs pistons, créant un flux de vitesse acoustique bien|défini

3.3
niveal de pression acoustique spécifié
niveay(x) de pression acoustique produit(s) dans des conditions d'environnemeEt de

référence lors d'une utilisation avee, un microphone d'un modéle particulier et dans une
configuration particuliére, valable(s)“pour un calibreur acoustique individuel (dans le cajs d'un
calibrgur de classe LS) ou pour tous les calibreurs acoustiques de méme modeéle (dans|le cas
d'un cplibreur de classe 1 ou@de-classe 2)

Note 1 p l'article: Le niveau.de-pression acoustique spécifié est exprimé en décibels (dB).
Note 2 p l'article: La valeur de référence est 20 pPa.

3.4
niveat nominal de pression acoustique
valeur| approchée du ou des niveaux de pression acoustique spécifiés, valable pour tous les
calibreur$ ‘acoustiques de méme modele, arrondie au décibel le plus proche (dans un put de
marquage)

Note 1 a l'article: Le niveau de pression acoustique nominal est exprimé en décibels (dB).
Note 2 a l'article: La valeur de référence est 20 pPa.

3.5

fréquence spécifiée

fréquence(s) du son produit par le calibreur acoustique dans les conditions d'environnement
de référence, valable(s) pour un calibreur acoustique particulier (dans le cas d'un calibreur de
classe LS) ou pour tous les calibreurs acoustiques du méme modele (dans le cas d'un
calibreur de classe 1 ou de classe 2)

Note 1 a I'article: La fréquence spécifiée est exprimée en hertz (Hz).
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3.6

fréquence nominale
valeur approchée de la fréquence spécifiée souvent arrondie conformément a I'lSO 266 (dans

un but

de marquage)

Note 1 a l'article: La fréquence nominale est exprimée en hertz (Hz).

3.7

niveau de pression acoustique principal
niveau de pression acoustique nominal spécifié comme principal dans le manuel d'instruction

Note 1 a l'article:

Lorsque le calibreur acoustique produit plus d'un niveau de pression acoustique, le fabricant

identifidg

Note 2
calibrey

Note 3

Note 4

3.8

fréqueénce principale

fréque

Note 1
fréquen

Note 2
acousti

Note 3

3.9
repro

répétilion d'une mesure comprenant le“couplage du microphone au coupleur acoustique

de la

3.10

distorsion totale + bruit

rappo
compr
signal

Note 1

compogante noncefrélée.

Note 2

un niveau de pression acoustique nominal comme étant le niveau principal.

B |'article:  Le niveau de pression acoustique principal est utilisé lors de la vérification de la"conformité du

r acoustique avec les exigences du présent document.
b |'article: Le niveau de pression acoustique principal est exprimé en décibels (dB).

b |'article: La valeur de référence est 20 pPa.

nce nominale spécifiée comme principale dans le manuel d'instruction

a l'article: Lorsque le calibreur acoustique produit plus d'une fréquence, le fabricant identi
ce nominale comme étant principale.

a l'article: La fréquence principale est utilisée lors dé la vérification de la conformité du ¢
lue avec les exigences du présent document.

b |'article: La fréquence principale est exprimée em;hertz (Hz).

Huction

ésolidarisation compléte entreile microphone et le calibreur acoustique

t de la valeur efficace de I'ensemble des composantes de la distorsion et du b
is toutes les harmoniques et sous-harmoniques, a la valeur efficace de I'ensem

2 l'articley~Lka distorsion est la composante corrélée du signal due a la non-linéarité, et le brui

b liartiele: La distorsion totale + bruit s'exprime en pourcentage (%).

fie une

plibreur

suivie

ruit, y
ple du

est la

3.1

orientation de référence
orientation d'un calibreur acoustique telle que I'axe principal de I'ouverture de la cavité (axe le
long duquel le microphone est inséré dans la cavité) coincide avec la direction principale d'un
émetteur ou d'un récepteur de champ a fréquence radioélectrique, I'ouverture de la cavité
étant a I'opposé de I'émetteur ou du récepteur

3.12

plan de référence

plan d

e contact entre le microphone et le calibreur acoustique
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3.13

volume de charge effectif d'un microphone

volume d'air, dans les conditions d'environnement de référence, qui présente la méme
élasticité acoustique que la cavité limitée par le plan de référence, la membrane du
microphone et la surface cylindrique externe du microphone dans le plan de référence,
comprenant le volume équivalent du microphone (voir description dans I'lEC 61094-1)

Note 1 & l'article: Le volume de charge effectif est exprimé généralement en millimétre cube (mm?3) et peut varier
en fonction de la fréquence.

3.14
probabilité de couverture

probal y nsemt ]
un inte

dans
rvalle de couverture spécifié

3.15
limite|d'acceptation
limite pupérieure ou inférieure spécifiée des valeurs d'une grandeur mesurée-autorisées

Note 1 |a [l'article: Les limites d'acceptation dans le présent document sont @nalogues aux toléranices de
concepfion et de fabrication de I''EC 60942:2003.

4 Copnditions d'environnement de référence

Les cgnditions d'environnement de référence pour spécifier les caractéristiques d'un calibreur
acoustique sont les suivantes:

— température de I'air: 23 °C;
— pré¢ssion statique: 101,325 kPa;
— hupmidité relative: 50 %.

5 Exigences

5.1 Généralités

présemter les caractéristigues décrites a I'Article 5. On peut avoir recours a des adaptpteurs
de fagon a permettre~le couplage avec plusieurs modeles de microphone. Dans le cafire du
présemt document, wn-tel adaptateur fait partie intégrante du calibreur acoustique.

511 Un calibreur acpustique satisfaisant aux exigences du présent documerE doit

5.1.2 Le cdlibreur acoustique doit étre conforme aux exigences du présent document pour
une du plusieurs des combinaisons de niveau de pression acoustique et de fréquence
possiljles."Un calibreur acoustique multifréquences et multiniveaux doit étre conforme aux
exigences’ relatives a la méme classe pour toutes les combinaisons de fréquences|et de
niveau de pression acoustique pour lesquelles le manuel d'instruction spécifie que I'appareil
est conforme aux exigences du présent document. La conformité avec les exigences du
présent document ne doit pas étre spécifiée pour des réglages du niveau de pression
acoustique et de la fréquence pour lesquels le présent document ne fournit aucune limite
d'acceptation.

5.1.3 Dans tout ce document, lorsqu'il est fait référence a une classe spécifique de
calibreur acoustique, cela comprend toutes les désignations relevant de cette classe, sauf
mention contraire.

5.1.4 Les calibreurs acoustiques de classe LS doivent étre fournis avec une feuille
d'étalonnage individuelle contenant les renseignements prescrits en 6.2. Pour les calibreurs
acoustiques de classe 1 et de classe 2, le ou les niveaux de pression acoustique ainsi que la


https://iecnorm.com/api/?name=71afec00e3b58afbfe456fb87e89d824

IEC 60942:2017 © IEC 2017 - 67 -

ou les fréquences spécifiées doivent étre donnés dans le manuel d'instruction. Chaque niveau
spécifié doit étre défini en termes de niveau absolu.

5.1.5 Les pistonphones de classe LS et de classe 1 qui nécessitent des corrections en
fonction de la pression statique pour se conformer aux spécifications de la classe appropriée
doivent comporter la lettre "M" ajoutée a la désignation de leur classe. Les classes et
désignations admissibles sont indiquées dans le Tableau 1. Les calibreurs acoustiques
désignés comme étant de classe LS/M ou 1/M ne doivent pas nécessiter de correction pour
les autres conditions d'environnement afin de satisfaire aux exigences spécifiées pour la
classe concernée. Pour les calibreurs acoustiques des classes LS/M et 1/M, les corrections
de pression statique, nécessaires au calibreur acoustique pour étre conforme aux exigences
du pré & i 5 i i 2C les
i ifudes de mesure correspondant a une probabilité de couverture de 95 %.

5.1.6 Les calibreurs acoustiques de classe LS/M peuvent également revendiquer la
conformité avec les exigences applicables a un calibreur acoustique désigné.cemme éthnt de
classgd 1/M s'ils satisfont a I'ensemble des exigences indiquées dans le(présent document
pour l¢s deux classes de calibreur acoustique.

5.1.7 Les calibreurs acoustiques non désignés comme étant de¢lasse LS/M ou 1/M ne
doivent nécessiter de correction pour aucune des conditions, d'environnement afin de
satisfgire aux exigences applicables a la classe concernée.

5.1.8 Les calibreurs acoustiques désignés comme étant de classe LS/M ou 1/M doivent
étre fqurnis avec un barométre, ou le fabricant doit préciser dans le manuel d'instructipn les
spéciflcations applicables au barometre devant éventuellement étre utilisé. Le npanuel
d'instruction doit comporter une spécification donnant l'incertitude de la mesure de la prgssion
statiqye exigée, pour une probabilité de couverture de 95 %, de fagon a ce que la possibilité
pour un calibreur acoustique de classe LS/M~ou 1/M de se conformer aux exigences|de la
classg concernée n'en soit pas affectée.

NOTE Un calibreur acoustique de classe £S/M n'est utilisé normalement que dans un laboratoire ou il est
probable qu'un dispositif convenable soit digsponible pour mesurer la pression statique.

NOTE 2 Certains barometres fournissent des données sous une forme qui peut étre directement utilisge pour
corrigell les niveaux de pression @coustique mesurés de fagon a les ramener a la pression acoustique de
référenge.

Tableau1'= Classes et désignations de calibreur acoustique

Classe Désignation Description

Calibreur acoustique congu pour satisfaire aux
spécifications du présent document pour un
dispositif de classe LS sans correction due a
I'influence des conditions d'environnement

LS

LS

Pistonphone concu pour satisfaire aux exigerjces
du présent document pour un dispositif de classe
LS/M \ S . N
LS moyennant I'application de corrections dues a
I'influence de la pression statique uniquement

Calibreur acoustique congu pour satisfaire aux
exigences du présent document pour un dispositif
de classe 1 sans correction due a l'influence des
conditions d'environnement

Pistonphone congu pour satisfaire aux exigences
du présent document pour un dispositif de classe 1
moyennant I'application de corrections dues a
I'influence de la pression statique uniquement

1/M

Calibreur acoustique congu pour satisfaire aux
exigences du présent document pour un dispositif
de classe 2 sans correction due a l'influence des
conditions d'environnement
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5.1.9 Si le calibreur acoustique doit étre utilisé dans une orientation particuliéere pour
satisfaire aux exigences du présent document, cette orientation doit étre indiquée sur le
calibreur, ou l'indication marquée sur le calibreur acoustique doit faire référence au manuel
d'instruction, qui doit indiquer I'orientation exigée.

5.1.10 Toutes les exigences de performance concernent le fonctionnement du calibreur
acoustique aprés stabilisation du couplage entre le microphone et le calibreur acoustique et
apres stabilisation du niveau de pression acoustique et de la fréquence. La durée nécessaire
a la stabilisation du niveau de pression acoustique et de la fréquence, qui commence lorsque
le calibreur acoustique est mis en marche, le microphone étant couplé a lui, doit étre
spécifiée dans le manuel d'instruction et ne doit pas excéder 30 s pour n'importe quelle
combipai iti ! i acifié i > ilisation
dépaspe 10 s, un indicateur doit étre prévu pour montrer quand le niveau de saqrtie du
calibreur acoustique s'est stabilisé. Des informations sur le fonctionnement de cethindicateur
doivernt étre données dans le manuel d'instruction. A la suite de la durée de stabilisatfon, le
niveay de pression acoustique et la fréquence doivent rester stables dans les [imites
d'accgptation des Tableaux 2 et 4, ou des Tableaux 5 et 6 selon le cas, pendant une dufée de
fonctiannement d'au moins 70 s. Le calibreur acoustique et le microphone doivent ppuvoir
atteingre I'équilibre aux conditions d'environnement existantes avant le cetplage.

NOTE 1 Une durée d'au moins 70 s est choisie car la mesure de la fluctuation.du.niveau a court terme définie en
5.3.3 n¢cessite une mesure sur une durée de 60 s de fonctionnement du calibreur acoustique.

NOTE R La durée de stabilisation nécessaire a la suite du couplage entre le microphone et le cglibreur
acoustijue peut varier considérablement en fonction des modeéles, dé_microphone et de calibreur acqustique
utilisés

NOTE B Il est important que le calibreur acoustique soit congu de maniére a ce que la pression stgtique a
I'intériepr du calibreur acoustique soit égale a la pression statique a I'extérieur du calibreur acoustique.

5.1.11 Si les essais décrits en Annexe A exigent que le calibreur acoustique fonctionnfe plus
longtemps que la durée de fonctionnement normale, le fabricant doit donner des informfations
dans |e manuel d'instruction pour décrire latmaniére d'y parvenir.

5.1.12 Les composants d'un calibreur acoustique qui ne sont pas destinés 3 étre
accessibles a l'utilisateur doivent étre protégés par des marquages ou par un mécanisme
rendapt ces composants inaccessibles.

5.1.13 Les Paragraphes. 5.3 a 5.9 donnent les limites d'acceptation pour les vpleurs
admispibles des écarts™mesurés par rapport aux valeurs nominales. Pour les laboratoires
d'essqi, les incertitudes de mesure maximales admises pour une probabilité de couvertlire de
95 % g$ont indiquées.a I'Annexe A. L'Annexe D décrit la relation entre l'intervalle de toléfance,
I'interyalle d'accéptation correspondant et l'incertitude de mesure maximale admise.

511 Les™ limites d'acceptation concernant les calibreurs de classe LS s'appliquent
également,aux calibreurs acoustiques désignés comme étant de classe LS/M. Les limites
d'accdptation—cone ' e ! j 5 fpbreurs

5.1.15 La conformité a une spécification de performance est démontrée lorsque les critéres
suivants sont satisfaits: (a) les écarts mesurés par rapport aux valeurs nominales ne
dépassent pas la limite d'acceptation applicable ET (b) I'incertitude de mesure ne dépasse
pas l'incertitude de mesure maximale admise correspondante donnée dans I'Annexe A pour
une probabilité de couverture de 95 %.

5.1.16 Si la valeur réelle de l'incertitude d'une mesure réalisée par le laboratoire d'essai,
calculée pour une probabilité de couverture de 95 %, dépasse la valeur maximale admise
donnée dans I'Annexe A, la mesure ne doit pas étre utilisée pour démontrer la conformité
avec les exigences du présent document.
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5.1.17 L'Annexe E donne des exemples d'évaluation de Ila conformité avec les
spécifications du présent document.

5.1.18 La parfaite conformité avec le présent document n'est démontrée que lorsqu'il a été
montré que le modéle de calibreur acoustique était conforme aux exigences du présent
document pour ['évaluation de modéle lorsque les essais sont effectués conformément a
I'Annexe A, et que I'exemplaire individuel du calibreur acoustique a été montré conforme aux
exigences du présent document pour les essais périodiques lorsque les essais sont effectués
conformément a I'Annexe B.

5.2 Adaptateurs

Le minuel d'instruction pour le calibreur acoustique peut donner des informationg pour
permettre la conception des adaptateurs a utiliser avec le calibreur acoustique. Ces.données
de cdnception doivent comprendre toutes les informations nécessaires pour créer un
adaptateur pouvant étre utilisé avec le calibreur acoustique spécifié de maniére a congerver
la clagse de performances spécifiée. Lorsque ces données de conception‘sont fourn|es, le
manuegl d'instruction doit spécifier la distance d'insertion et le diamétre minimjal du
microphone sur lequel le scellement va étre effectué.

5.3 |Niveau de pression acoustique
5.3.1 Généralités

5.3.1. Tous les niveaux de pression acoustique produits doivent étre indiqués dans le
manugl d'instruction avec une résolution égale a 0,1 dB.gu meilleure.

5.3.1.2 Toutes les exigences et toutes les limites d'acceptation spécifiées dans le pfésent
document concernent le niveau de pression acoustique produit au niveau de la membrgne du
microphone inséré.

5.3.1.3 Le niveau de pression acoustique principal du calibreur acoustique doit éLre au
moins| de 90 dB (par rapport a 20QPa), lorsque le calibreur est couplé aux modeles de
microphone dans les configurations.spécifiées dans le manuel d'instruction.

5.3.2 Niveau de pressiontacoustique produit

La valpur absolue de la-différence entre le niveau de pression acoustique mesuré et le piveau
de prgssion acoustiquespécifié correspondant ne doit pas excéder les limites d'acceptation
données dans le Tableau 2 pour la classe correspondante du calibreur. Pour les calipreurs
acousfiques ayant'une désignation de classe LS/M ou 1/M, le niveau mesuré doit étre qorrigé
pour la pression statique, si nécessaire, pour étre ramené a la pression acoustique de
référepnce donhée a I'Article 4. Ces limites d'acceptation s'appliquent aux mesures effe¢tuées
dans les’conditions d'environnement de référence et dans des conditions approchant ¢elles-
ci, dgns¥les plages suivantes: pression statique comprise entre 97 kPa et 10p kPa,
température de I'air comprise entre 20 °C et 26 °C et un taux d'humidité relative compris entre
40 % et 65 %.

5.3.3 Fluctuation de niveau a court terme

La fluctuation du niveau de pression acoustique doit étre mesurée en utilisant la pondération
temporelle F (constante de temps nominale de 125 ms spécifiée dans I'lEC 61672-1), en
déterminant la moyenne et les niveaux maximal et minimal produits sur une durée de 60 s de
fonctionnement du calibreur acoustique, en échantillonnant au moins 30 fois. La valeur
absolue de la différence entre chacun des niveaux maximaux et minimaux mesurés ainsi que
la valeur moyenne ne doivent pas excéder les limites d'acceptation de la fluctuation du niveau
a court terme données dans le Tableau 2 pour la classe de calibreur acoustique concernée.
Ces limites d'acceptation de la fluctuation de niveau a court terme s'appliquent aux mesures
effectuées dans les conditions d'environnement de référence et dans des conditions
approchant celles-ci, dans les plages spécifiées en 5.3.2.
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