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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

International Standard ISO 10846-1 was prepared jointly by Technical Committees ISO/TC 43, Acoustics,
Subcommittee SC 1, Noise, and ISO/TC 108, Mechanical vibration and shock.

Annexes A to E of this part of ISO 10846 are for information only.
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Introduction

Passive vibration isolators of various kinds are used to reduce the transmission of vibrations. Examples are automobile
engine mounts, elastic supports for buildings, elastic mounts and flexible shaft couplings for shipboard machinery and
small isolators in household appliances.

This part of ISO 10846 serves as an introduction and a guide to parts 2 to 5 of ISO 10846, which describe
laboratory measurement methods for the determination of the most important quantities which govern the
transmission of vibrations through linear isolators, i.e. frequency-dependent dynamic stiffnesses.

This part of ISO 10846 provides the theoretical background, the principles of the methods, the limitations of the
methods and guidance for the selection of the most appropriate standard of the series.

The laboratory conditions described in all parts of ISO 10846 include the application of static preload.

The results of the methods are useful for isolators which are used to prevent low-frequency vibration problems and to
attenuate structure-borne sound. The methods are not sufficiently appropriate to characterize completely isolators
which are used to attenuate shock excursions.
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Acoustics and vibration — Laboratory measurement of
vibro-acoustic transfer properties of resilient elements —

Part 1:
Principles and guidelines

1 Scope

This part of ISO 10846 explains the principles underlying parts 2 to 5 of ISO 10846 for determining the transfer
properties of vibration isolators from laboratory measurements, and provides assistance in the selection of the
appropriate part of this series.

This part of ISO 10846 is applicable to vibration isolators which are used to reduce:

a) the transmission of audiofrequency vibrations (structure-borne sound, 20 Hz to 20 kHz) to a structure which
may, for example, radiate fluid-borne sound (airborne, waterborne, or other);

b) the transmission of low frequency vibrations (typically 1 Hz to 80 Hz) which may, for example, act upon humans or
cause damage to structures when vibration is too severe.

The data obtained with the measurement methods which are outlined in this part of ISO 10846 and further detailed in
parts 2 to 5 of ISO 10846 can be used for:

 product information provided by manufacturers and suppliers;

 information during product development;

 quality control;

 computation of the transfer of vibrations through isolators.

The conditions for the validity of the measurement methods are

a) linearity of the vibrational behaviour of the isolator (this includes elastic elements with non-linear static load-
deflection characteristics as long as the elements show approximate linearity for vibrational behaviour for a
given static preload);

b) the contact interfaces of the vibration isolator with the adjacent source and receiver structures can be considered
as point contacts.

2 Normative reference

The following standard contains provisions which, through reference in this text, constitute provisions of this part of
ISO 10846. At the time of publication, the edition indicated was valid. All standards are subject to revision, and parties
to agreements based on this part of ISO 10846 are encouraged to investigate the possibility of applying the most
recent edition of the standard indicated below. Members of ISO and IEC maintain registers of currently valid
International Standards.

ISO 2041:1990, Vibration and shock — Vocabulary.
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3 Definitions

For purposes of this part of ISO 10846, the definitions given in ISO 2041 and the following apply.

3.1
resilient element
(see vibration isolator)

3.2
vibration isolator
isolator designed to attenuate the transmission of vibration in a frequency range [ISO 2041:1990, 2.110]

3.3
elastic support
vibration isolator suitable for supporting a part of the mass of a machine, a building or another type of structure

3.4
blocking force
Fb

dynamic force at the output side of a vibration isolator which results in zero displacement output

3.5
dynamic driving point stiffness
k1,1

frequency-dependent complex ratio of the force on the input side of a vibration isolator with the output side blocked
to the complex displacement on the input side during simple harmonic vibration

NOTE 1 k1,1 may depend on the static preload, temperature and other conditions.

NOTE 2 At low frequencies k1,1, is solely determined by elastic and dissipative forces. At higher frequencies inertial forces in the
resilient element play a role as well.

3.6
dynamic transfer stiffness
k2,1

frequency-dependent complex ratio of the force on the blocked output side of a vibration isolator to the complex
displacement on the input side during simple harmonic vibration

NOTE 1 k2,1 may depend on the static preload, temperature and other conditions.

NOTE 2 At low frequencies k2,1 is solely determined by elastic and dissipative forces and k2,1 = k1,1 At higher frequencies inertial
forces in the resilient element play a role as well and k2,1 ≠ k1,1

3.7
loss factor of resilient element
h
frequency-dependent ratio of the imaginary part of k2,1 to the real part of k2,1 (i.e. tangent of the phase angle of k2,1) in
the low-frequency range where inertial forces in the element are negligible

3.8
point contact
contact area which vibrates as the surface of a rigid body

3.9
linearity
property of the dynamic behaviour of a vibration isolator if it satisfies the principle of superposition

NOTE 1 The principle of superposition can be stated as follows: if an input x1(t) produces an output y1(t) and in a separate test an
input x2(t) produces an output y2(t), superposition holds if the input a x1(t) + b x2(t) produces the output a y1(t) + b y2(t). This must hold
for all values of a, b and x1(t), x2 (t); a and b are arbitrary constants.
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NOTE 2 In practice the above test for linearity is impractical and a limited check of linearity is done by measuring the dynamic
transfer stiffness for a range of input levels. For a specific preload, if the dynamic transfer stiffness is nominally invariant the system
can be considered linear. In effect this procedure checks for a proportional relationship between the response and the excitation.

3.10
direct method
method in which either the input displacement, velocity or acceleration and the blocking output force are measured

3.11
indirect method
method in which the transmissibility (for displacement, velocity or acceleration) of an isolator is measured, with the
output loaded by a mass/effective mass

3.12
driving point method
method in which either the input displacement, velocity or acceleration and the input force are measured, with the
output side of the vibration isolator blocked

4 Selection of appropriate International Standard

Table 1 provides guidance for the selection of the appropriate part of ISO 10846.

Table 1 — Guidance for selection

International Standard and method type

ISO 10846-2
Direct method

ISO 10846-3
Indirect method

ISO 10846-4
Indirect method

ISO 10846-5
Driving point

method

Type of vibration
isolator

support support other than support support

Examples resilient mountings for instruments, equipment,
machinery and buildings

bellows, hoses, elastic
shaft couplings, power
supply cables

see under ISO 10846-2
and ISO 10846-3

Frequency range 1 Hz to f1

f1 dependent on test rig;

typically (but not limited
to) 300 Hz < f1 < 500 Hz

f2 to f3

f2 typically (but not
limited to) 20 Hz to
50 Hz. For very stiff
mountings f2 > 100 Hz.

f3 typically 2 kHz to
5 kHz, but dependent
on the test rig

f2 to f3

f2 typically (but not
limited to) 20 Hz to
50 Hz. For very stiff
elements f2 > 100 Hz.

f3 typically 2 kHz to
5 kHz, but dependent
on the test rig

1 Hz to f4

f4 typically (but not
limited to) < 100 Hz

Translational
components

1, 2 or 3 1, 2 or 3 1, 2 or 3 1, 2 or 3

Rotational
components

none informative annex informative annex none

Classification of
method

engineering engineering engineering/survey engineering/survey

NOTE  At the low-frequency end, the direct method and the driving point method yield the same result.

Further guidance is given in clauses 5 and 6.
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