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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ULTRASONICS — HYDROPHONES -
Part 3: Properties of hydrophones for ultrasonic fields

FOREWORD

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 international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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 ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

IEC 62127-3 has been prepared by IEC technical committee 87: Ultrasonics. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2007 and
Amendment 1:2013. This edition constitutes a technical revision.

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

edition.

a) The upper frequency limit of 40 MHz has been removed.

b) Hydrophone sensitivity definitions have been changed to recognize sensitivities as complex-
valued quantities.

c) Procedures to determine the effective hydrophone size have been changed according to the
rationale outlined in Annex B.

d) Requirements on the frequencies for which the effective hydrophone size shall be provided

have been changed to achieve practicality for increased frequency bands.
The new Annex B and Annex C have been added.
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f) Annex A has been updated to reflect the changes of the normative parts.

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

Draft Report on voting

87/818/FDIS 87/824/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts of IEC 62127 series, published under the general title Ultrasonics —
Hydrophones, can be found on the IEC website.

NOTE Words in bold in the text are defined in Clause 3.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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

The spatial and temporal distribution of acoustic pressure in an ultrasonic field in a liquid
medium is commonly determined using miniature ultrasonic hydrophones. The properties of
these hydrophones have been dealt with in a number of IEC standards in various aspects. The
purpose of this document is to bring together all these specifications and to establish a common
standard on the properties of ultrasonic hydrophones. The main hydrophone application in
this context is the measurement of ultrasonic fields emitted by medical diagnostic equipment in
water. Other medical applications are field measurements for therapy equipment such as that
used in lithotripsy, high-intensity focused ultrasound (HIFU) and physiotherapy. Hydrophones
are also used extensively in non-medical applications for both product development and quality
control including:

— mapping of the ultrasound field within ultrasonic cleaning baths;

— characterization of acoustic fields used in transmission measurement systems
(e.g. ultrasonic spectrometers, ultrasonic attenuation meters and velocimeters);

— characterization of acoustic fields used in reflection measurement systems (e.g. Doppler
flowmeters).

While the term hydrophone can be used in a wider sense, it is understood here as referring to
miniature piezoelectric hydrophones. It is this instrument type that is used today in various
areas of ultrasonics and, in particular, to quantitatively characterize the field structure of
medical diagnostic instruments. With regard to other pressure sensor types, such as those
based on fibre optics, some of the requirements of this document are applicable to these as
well but others are not. If in the future these other hydrophone types gain more importance in
field measurement practice, their properties will have to be dealt with in a revised version of
this document or in a separate one.

Underwater hydrophones as covered by IEC 60500, IEC 60565-1, and |IEC 60565-2 are not
included in this document, although there is an overlap in the frequency ranges. Underwater
hydrophones are used in natural waters, even in the ocean, and this leads to different technical
concepts and requirements. In addition, the main direction of acoustic incidence in underwater
applications is at various angles and often at right angles to the hydrophone axis, whereas in
this document it is assumed that the main direction of acoustic incidence is in the direction of
the hydrophone axis.

Historically, ultrasonic hydrophones were used almost exclusively as amplitude sensors.
However, the complex-valued nature of a hydrophone’s system response function is well
understood and IEC 62127-1:2022 makes use of this within the deconvolution procedures it
contains. In this document, requirements are specified for the amplitude aspect of the
hydrophone sensitivity and recommendations are provided for the phase aspect which can be
derived either via -calibration, or via calculation methods that are discussed in
IEC 62127-1:2022.
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