INTERNATIONAL ISO
STANDARD 20486

First edition
2017-12

Non-destructive testing — Leak
testing — Calibration of reference
leaks for gases

Essais non destructifs — Contréle d'étanchéité — Etalonnage des
fuites de référence des gaz

Reference number
1SO 20486:2017(E)

©1S0 2017




ISO 20486:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

Www.iso.org

ii © IS0 2017 - All rights reserved



ISO 20486:2017(E)

Contents Page
FFOTE@WOIM ..........oooooooeoeeeeeeee e85 \%
1 S0P ..o 1
2 NOIIMATIVE FEFEIEIICES ..........ooooooooeeeeeeeee oo 2
3 Terms aNd AefiMETIOMIS ... st 2
4 NOMINAL LEAKAZE TATES ... 3
5 Classification of leaks.....
5.1 Permeation leak......

5.2 Conductance leaks....
521 CAPIATY TEAK oottt
5.2.2  Aperture 1€aK (OTIfICe) ...
5.2.3  Compressed POWAET LIEAK ...
Calibration DY COMIPATISOTL..........ccci e
6.1 Methods A, A, Band Bg.ooococcccoec
6.2 Applicability of comparison methods
6.3 Preparation of leaks and apparatus..................
6.3.1 Leak detector ...
6.3.2  Connection to the leak detector. ...
6.3.3  Temperature aCCOMMOAAtION ...
6.4 MeaSUIeMEeNTt. ..o
6.4.1  Set-UP ..
6.4.2  General measurement SEQUENCE..........ccorrren
6.5 Evaluation for methods A, Ag, B and Bs (Comparison) ...
6.5.1  Determination of leakage rate...........cccounccee

6.5.2  Influence factors to measurement uncertainty

RY0 ) R0D o U= 0w Tulor= U HT o) i X o (o) o O
7.1 Direct flow (Method C)
7.1.1 General..............

7.1.2  Equipment
7.1.3  Preparation of leaks and apparatus

714 MEASUTEIMIEINT ...ooooiieeioeeee et
7.1.5  Evaluation for Method C (direct flow measurement)

7.2 Leak measurement under water (Method D) ...
T2.1  GEIIETAL oo
7.2.2  EQUIpPMENt. .,
7.2.3  Preparation of leaks and apparatus.....
7.2.4  Measurement. ...
7.2.5  Evaluation for Method D ...
7.2.6  Influence factors to measurement uncertainty....

7.3 Calibration by (volumetric) gas meter (Method E) ...,
78 T R €Y 4 U =) O
7.3.2  Equipment
7.3.3  Preparation of leaks and apParatls . ...
7.3:4  MEASUTEIMIEIIT ...oooooeieeeeeeeeeeesseee e
7.3.5  Evaluation for Method E (gas meter)........c.cccc...
7.3.6  Influence factors to measurement uncertainty

7.4 Calibration by pressure change in a known volume (Method F)........cccciisi, 19
7 0 O €Y o U =) OO
7.4.2  Preparation of leaks and apparatus
743 MEASUTEIMIEIT ..oooiioeiieeeiiieee e
7.4.4  Special situation in vacuum chambers ...
7.4.5  Evaluation for Method F (pressure change).........

7.4.6  Influence factors to measurement uncertainty

© 1S0 2017 - All rights reserved iii



ISO 20486:2017(E)

7.5 Calibration by volume change at constant pressure (Method G)

7.5 1  EQUIPIMENT oo

7.5.2  Preparation of leaks and apparatus...

7.5.3  MEASUIEITIEIIE ..o
7.5.4  Evaluation for Method G (volume change at constant pressure)................... 27

8 General influences
9 Report.....n
10 Labelling of reference leaks
11 Handling of referencCe LEAKS ...t
TLD GEIIETAL o
11.2 Permeation leaks (normally with reservoir fitted the leak outlet)
11.3 Conductance leaks (normally Without reServoir). ...
Annex A (informative) Calculation of leakage rate decrease due to tracer gas depletion in
BRE T@SEIVOUT .......ooocc s 30
BIBDLIOGTAPIY ... 32

© ISO 2017 - All rights reserved



ISO 20486:2017(E)

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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 135, Non-destructive testing,
Subcommittee SC 6, Leak testing.
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Non-destructive testing — Leak testing — Calibration of
reference leaks for gases

1 Scope

This document specifies the calibration of those leaks that are used for the adjustment of leak detectors
for the determination of leakage rate in everyday use. One type of calibration method is a comparison
with areference leak. In this way, the leaks used for routine use become traceable to a primary standard.
In other calibration methods, the value of vapour pressure was measured directly or calculated over a
known volume.

The comparison procedures are preferably applicable to helium leaks, because this test gas can be
selectively measured by a mass spectrometer leak detector (MSLD) (the definition of MSLD is given in
ISO 20484).

Calibration by comparison (see methods A, As, B and Bg below) with known reference leaks is easily
possible for leaks with reservoir and leakage rates below 10-7 Pa-m3/s.

Figure 1 gives an overview of the different recommended calibration methods.
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a) Calibration by comparison
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