PUBLICLY

IEC
AVAILABLE
SPECIFICATION PAS 62459
Pre-Standard First edition

Reference number
IEC/PAS 62459:2006(E)



https://iecnorm.com/api/?name=0ef9357f37713a9dd4490016f270eed6

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For exa
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication,
base publication incorporating amendment 1 and the base publication iptQrporating
amendments 1 and 2.

Further information on IEC publications

: G ) enables you to
ext\spdrches, technical committees



http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/ justpub
mailto:custserv@iec.ch
https://iecnorm.com/api/?name=0ef9357f37713a9dd4490016f270eed6

PUBLICLY
AVAILABLE
SPECIFICATION

IEC
PAS 62459

Pre-Standard First edition

2006-01

Sound system equip
Electroacoustical tra
Dynamic measure pension parts

o3

©TEC 2006 — Copyright=aitrights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 2291902 11 Telefax: +41 2291903 00 E-mail: inmail@iec.ch  Web: www.iec.ch

PRICE CODE

Commission Electrotechnique Internationale M
International Electrotechnical Commission

MexayH Hasa dnekTpoTexHuyeckas Komuccus .
eXAyHapoaHas JnekTpoTte eckan Rommee For price, see current catalogue



https://iecnorm.com/api/?name=0ef9357f37713a9dd4490016f270eed6

-2- PAS 62459 © IEC:2006(E)

CONTENTS
FOREWORDD ... ettt e et e e et et e et e e e e et e et e et e e et e e e e 3
LN I @ 7 16 1 @ I 1 PPN 5
L 1o o] o 1= TP 6
2 Terms and defiMifioNS . ... . s 6
3 TSt EQUIPMENT. e s 7
4 T eSSt MEtNOd oo e 8
5 Testresult. ....o.ooooieiieiiuieiieii ittt 8
AnneA A (informative) Code of practice .........coovviiiiiiiiiiiiiiiiee e DN )] 10
Bibliography ..o e N e N e e 13



https://iecnorm.com/api/?name=0ef9357f37713a9dd4490016f270eed6

PAS 62459 © IEC:2006(E) -3-

1) Th
all

2) Th

3) IEC] Publications have the form of recommendations for_interngtiohal use{and atg”accepted by IEC N

mis|nterpretation by any end user.

4) In grder to promote international unlformlty, } ommittees dndertake to apply IEC Publ
tra irgational and regional publications. Any div{
bet gional publication shall be clearly indi
the

5) IEC] i i 2 o i al and cannot be rendered responsible
equ 3 icati

6) All

7) No |i

methbers of its te
othd
expp
Publi
8) Attg
indip
9) Attg
patg

A PA
availa

IEC-PAS 62459 has been processed by IEC technical committee 100: Audio, vide
multimpedia systems and equipment.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SOUND SYSTEM EQUIPMENT -
Electroacoustical transducers —
Dynamic measurement of suspension parts
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The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
100/999/NP 100/1059/RVN

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned will transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of three years starting from
2006-02. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.
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INTRODUCTION

A ready-to-use loudspeaker is the result of international division of labour. An important role
is played by the suspension parts which must have reproducible behaviour for the
manufacturing of equipment. This document gives a measurement method and parameters for
the quality-assurance applications by suspension-part manufacturers and loudspeaker
manufacturers.

The lowest resonance frequency of an electroacoustical transducer (for example, a
loudspeaker) depends on the mechanical stiffness and the mass of the moving components.
These elements include the mass of the diaphragm or cone, the mass of the voice coil, the
mass i ; i ; i nd, if
applicpble, the stiffness of the air in the loudspeaker enclosure. Whereds the

humid
effect
reverg
perfor|
secon
frequs

techni
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SOUND SYSTEM EQUIPMENT -
Electroacoustical transducers —
Dynamic measurement of suspension parts

1 Scope

This PAS applies to the suspension parts of electroacoustical transducers (for example,
loudspeakers). It defines the parameters and measurement method to determine the stiffness
of suspension parts like spiders, surrounds, diaphragms or cones before being assembled in
the transducer. The measurement results are needed for engineering design purposes and for

qualiti control. Furthermore, this method is intended to improve correlatipn of
measyirements between suspension-part manufacturers and loudspeake

The measurement method provides the effective stiffness, Ko basg ines bl and
the variation of the stiffness, K(x), versus displacement x usi i Both
parameters are measured dynamically by exciting the s anical
vibratijons.

2 Terms and definitions

For the purposes of this document, the following

21

inner[clamp dimension, D,

diamefter at the neck of the suspensi ts (for
example, cone and cup)

2.2

outer|clamp dimensia

inner fiameter (@ mping
parts (for exampl ;

2.3

displdcemeni;a

displapement in th part
2.4

driving force;

force |representing _the total effect of the restoring force, friction and inertia of both the
suspepsion part andthe inner clamping parts at the neck of the suspension

2.5
transfer function, H(y)
function defined as the amplitude response

N
H(f)—m (1)

between the displacement spectrum X(jw) = FT{x(¢)} and the force spectrum F(jw) = FT{F(¢)}

2.6
resonance frequency, fg

frequency at which the restoring force, Fx = K(x)x, equals the inertia at the moving mass, m
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2.7
moving mass m
mass defined as

m=6mg +mg (2)
where

Mg is the mass of the suspension part;

me is the additional mass of the inner clamping parts;

0 IS the clamping factor (wi < escribing the fraction of the_suspension|which
contributes to the moving mass. If factor 6 is not known, t oving~mass is
approximated by using the total weight of the suspension part (4= eqsuring that
the mass, m, of the inner clamping part dominates the movi m})

2.8

effective stiffness, K
stiffnelss defined as

®)

descriping the conservative propertie at the

resonance frequency, fr, using the moéying

29
non-linear stiffness, K(x)
stiffngss describing the dép
performing a vibration at tk

2.10
loss factor, 0 < >
factor|estimated ast

%ffne s¥on voice coil displacement, x,| while
equency,Yp

H
0~ HUR) @
H(fy)
betwef the transfer function, H(fg), at resonance frequency, fr, and the
magnitude~af th nction, H(f,), at very low frequencies, fy (with f5 << f;). If the |osses
are s(fficient i ), the transfer function, H(f), has a distinct maximum (peak)|at the

resonance freque

2.11
peak displacement, X,cax
peak value of the displacement occurring during the measurement at the resonance frequency,

Jr

3 Test equipment

The essential elements of the test equipment needed are as follows:

— a sine wave generator and frequency counter;

— means for exciting the suspension part (for example, pneumatically);
— outer clamping parts (for example, a pair of matched clamping rings);
— inner clamping parts (for example, a cone and a cup);
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— means for determining the displacement and force at the suspension part by performing a
direct (mechanical) or indirect (acoustical) measurement.

4 Test method

Both the effective stiffness, K¢, and the displacement varying stiffness, K(x), of the
suspension part are measured dynamically by performing the following steps.

a) The neck of the suspension part is clamped at the inner dimension, D,, by using inner
clamping parts (for example, a cup and a cone).

b) The total mass of the suspension + inner clamping parts is measured by using a precision
wqgigh.

c) Thie outer rim of the suspension part is clamped at the outer d|me 5
top and bottom clamp rings. The cup is mounted on the upper
the lower side. It is recommended that the upper side of the sug
to |positive displacement be marked.

d) Thie suspension part is excited (for example, pneumaticall

stagrting at f.= 0,8*/r and ending at frequency f.,~1
digplacement, x(¢), and the total driving force, F(¢),

copditions (see Clause A.4).

e) Thie transfer function, H(f) = X(f)/F
X(f) = FT{x(¢)}, and force spectru

f) The loss factor, Q, is determined
resonance frequency, fr, equals the
maximum.

f the loss factor 0 > P2, the
e transfer function, H(f),|has a

g) The effective stiffness, Ky, i ingnequation (3), which is valid for thg peak
digplacement, Xpeax =X 3

h) Ogtionally, the np

digplacement time
te¢chnique [3

5 Testresult

may be estimated from the medsured
(¢), by using a non-linear system identification

The [ffectiy i S > 3ak), shall be reported together with the peak displacgment,
Xpeak, PUCA@S

Kot = \ @ Xpeak= 17 mm

The clamping factorghall also be stated; if not, the default value, § = 1, is used. It is sffongly
recommeénded that the inner clamp dimension, D;, and the outer clamp dimension, D,, ahd the
geometry of the inner r‘lnmlning parts used bhe reported

The non-linear stiffness, K(x), may be reported preferably as a curve in a diagram (as shown
in Figure 1) showing stiffness, K(x), versus displacement, x. Positive displacement, x,
corresponds with a deflection of the suspension toward the side where the cup is clamped.

1 Figures in square brackets refer to the Bibliography.
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Annex A
(informative)

Code of practice

A.1  Clamping of the suspension part

The suspension part should be clamped during the dynamic testing in a similar way as
mounted in the final loudspeaker. In some cases, it may be convenient to use adhesive and
original loudspeaker parts (voice coil former, frame) for clamping. However, non-destructive
testing is preferred for comparing samples, storing reference units for simplifying
commpunication between manufacturer and customer. Since tooling of special slamping parts
fitted |to the particular geometry of the suspension is cost- and tipieNconsuming, al more
universal clamping system comprising a minimal number of basic elefi ; rings,

The m jr load
and the mass of the inner clamping parts. If the mass df the S much
highef i imated by
the to mass
of the d can
be ne
The o to the
additipnal mass of the inner clamping p= re the
weigh S i higher
stiffne inner
clamp| n and
to sup
A.2
Pneun large
loudspeaker mo
Enclosure
§ Outer clamping
Loudspeaker D/
Inner clamping

L Guiding rod
Suspension

2
%/WW‘E

B

Figure A.1 — Pneumatic excitation of the suspension part

This technique allows a dynamic measurement of the suspension part vibrating at low
frequencies (10 Hz < f < 30 Hz). Thus, visco-elastic effects of the suspension may be
considered almost in the same way as in the final transducer.
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A.3 Measurement

An optical method (for example, the laser triangulation technique) is recommended for
measuring the displacement, x, of the suspension part.

If the loudspeaker is excited pneumatically, the driving force, F(¢), may be calculated from the
sound pressure, p(t), measured inside the enclosure.

A.4 Detection of the resonance frequency

The treasferfuretion—FHA—HAFAis—ealeutated-from-theFourier-transformed-disptacement
and fgrce.
If the friction of the guidance of the inner clamping parts is small, th chakical loss factor is
relativiely high. (Q > 2), producing a distinct peak in the transfer function, ;as shawn in
Figurg A.2.

AT
FONTAN
N

Frequency

ude response of the normalized transfer function, H(f)/H(0
versus frequency, f

If the ftestenclosurevdsed for the pneumatic excitation has a large volume and the acotstical

compljanece; C,p,, of the enclosed air is much larger than the equivalent acoustical comgliance
of thewmmmummmmwmmw the

transfer function, H(f) = |X(jw)|, can be approximated by the amplitude response of the
measured displacement. Thus, the sound-pressure measurement may be omitted for spiders
and cones with sufficiently small diameter operated in a large enclosure (D, < 200 mm for
100 liter air volume).

A.5 Interpretation of K.

The effective stiffness, Kes(Xpeak), Or compliance, Ces(Xpeak), are integral measures of the
corresponding non-linear parameters, K(x) and C(x), in the working range used, defined by the
peak value, X,... The effective parameters are directly related to the resonance frequency
and may be measured with minimal equipment. However, the effective parameter can only be
compared if the measurements are made at the same peak displacement, Xpeax.
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