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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEASUREMENT OF CAVITATION NOISE IN ULTRASONIC
BATHS AND ULTRASONIC REACTORS

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 prcmote
international co-operation on all questions concerning standardization in the electrical and electronic fic'ds. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifica ‘ons,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to ¢s "eC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Com.ittec inteiested
in the subject dealt with may participate in this preparatory work. International, governme. tal «.d non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaboi :tes closely
with the International Organization for Standardization (ISO) in accordance with conditi\ns determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as pcssible an international
consensus of opinion on the relevant subjects since each technical committee h.s re yresentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use ana 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 v.ay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comnm ‘tteec undertake to apply IEC Publications
transparently to the maximum extent possible in their nctiono! a. ““regional publications. Any divergence
between any IEC Publication and the corresponding national - reg'onal publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Ind ;pendent 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 badies.

All users should ensure that they have the lates di ion of this publication.

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

Attention is drawn to the Norria'ive i ferences cited in this publication. Use of the referenced publications is
indispensable for the correct pulication of this publication.

Attention is drawn to the ~ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC she'". ot L~ held responsible for identifying any or all such patent rights.

The main task of 1=C technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a Technical
Specification \ther

the -equired support cannot be obtained for the publication of an International Standard,
dnasp.te repeated efforts, or

ti.2 sunject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical Specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

Technical Specification IEC 63001 has been prepared by IEC technical committee 87:
Ultrasonics.
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The text of this Technical Specification is based on the following documents:

Draft TS Report on voting
87/681/DTS 87/693A/RVDTS

Full information on the voting for the approval of this Technical Specification can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
Terms 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 "http://webstore.iec.ch" in the dafa :ela cd to
the specific document. At this date, the document will be

+ transformed into an International Standard,
* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

+ amended.

A bilingual version of this publication may be issued at a later (' aie.

IMPORTANT - The 'colour inside’' logo on the -~ov :r page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users siould therefore print this document using a
colour printer.
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INTRODUCTION

Ultrasonically induced cavitation is used frequently for immersion cleaning in liquids. There
are two general classes of ultrasonically induced cavitation. Transient cavitation is the rapid
collapse of bubbles. Stable cavitation refers to persistent pulsation of bubbles as a result of
stimulation by an ultrasonic field. Both transient cavitation and stable cavitation may create
significant localized streaming effects that contribute to cleaning. Transient cavitation
additionally causes a localized shock wave that may contribute to cleaning and/or damage of
parts. Both types of cavitation create acoustic signals which may be detected and measured
with a hydrophone. This document provides techniques to measure and evaluate the degree
of cavitation in support of validation efforts for ultrasonic cleaning tanks and cleaning
equipment, as used, for example, for the purposes of industrial process control or for hc-oital
sterilization.
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MEASUREMENT OF CAVITATION NOISE IN ULTRASONIC
BATHS AND ULTRASONIC REACTORS

1 Scope

This document, which is a Technical Specification, provides a technique of measurement and
evaluation of ultrasound in liquids for use in cleaning devices and equipment. It specifies

e the cavitation measurement at 2,254, in the frequency range 20 kHz to 150 kHz, and

e the cavitation measurement by extraction of broadband spectral components in the
frequency range 10 kHz to 5 MHz.

This document covers the measurement and evaluation of the cavitation, but not its
secondary effects (cleaning results, sonochemical effects, etc.).

2 Normative references

There are no normative references in this document.

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

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

e |EC Electropedia: available at http://vww.clectropedia.org/

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

3.1

averaging time for cavitatioi. mcasurement
tav

length of time over whick a 1ar.al is averaged to produce a measurement of cavitation

Note 1 to entry: Averax ng . mne for cavitation is expressed in seconds (s).

3.2
cavitation
formation o va, our cavities in a liquid

3.2.1

trai.sien. cavitation

ir.artic! cuvitation

~uacuen collapse of a bubble in a liquid in response to an externally applied acoustic field,
such that an acoustic shock wave is created

3.2.2

stable cavitation

oscillation in size or shape of a bubble in a liquid in response to an externally applied acoustic
field that is sustained over multiple cycles of the driving frequency
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