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Foreword

The text of ISO/TR 16060:2003 has been prepared by Technical Committee ISO/TC 44 “Welding and allied
processes” of the International Organization for Standardization (ISO) and has been taken over as CEN
ISO/TR 16060:2014 by Technical Committee CEN/TC 121 “Welding and allied processes” the secretariat of
which is held by DIN.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes CR 12361:1996.
Endorsement notice

The text of ISO/TR 16060:2003 has been approved by CEN as CEN ISO/TR 16060:2014 without any
modification.



TNI CEN ISO/TR 16060: 2015

TECHNICAL
REPORT

ISO/TR

16060

First edition
2003-10-15

Destructive tests on welds in metallic
materials — Etchants for macroscopic

and microscopic examination

Essais destructifs des soudures sur matériaux métalliques — Réactifs

pour examens macroscopique et microscopique

Reference number
ISO/TR 16060:2003(E)

© SO 2003



TNI CEN ISO/TR 16060: 2015
ISO/TR 16060:2003(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2003

All rights reserved. Unless otherwise specified, 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 either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © 1SO 2003 — All rights reserved



TNI CEN ISO/TR 16060: 2015
ISO/TR 16060:2003(E)

Contents Page
0 T o o iv
1 ST o o - OSSPSR 1
2 Normative refere@ncCes ... —————— 1
3 7= o 1= | 1
4 Etchants for carbon steels and low-alloy steels.........cccccciiiriiiinnnn s 1
5 Etchants for stainless steels ... ———————— 1
6 Etchants for nickel and nickel alloys ..ot ———_— 2
7 Etchants for titanium and titanium alloys ..o —————— 2
8 Etchants for copper and COPPer @llOYS ... sns s s s s ssnne e e e s e s s s nnnes 2
9 Etchants for aluminium and aluminium alloys ..o s 2
10 [ 227 T | 4 - 1 oY 2
Annex A (informative) Etchants for carbon steels and low-alloy steels..........ccccccceirriiiiccccccceiee e 3
Annex B (informative) Etchants for stainless steels..........ccccoviiiiiiiiccccccrrer e 10
Annex C (informative) Etchants for nickel and nickel @lloys .........occcccivimiiriiicccccreerrr e e 16
Annex D (informative) Etchants for titanium and titanium alloys.........c.ccccovcmiiiiicincicc 18
Annex E (informative) Etchants for copper and copper alloys...........ccccimiiriiiiiccccsrre e 20
Annex F (informative) Etchants for aluminium and aluminium alloys.........ccccccvciiniiicncice e, 22
Annex G (informative) List of etchants.........cocciiiiiiiiiici i —————— 27

© IS0 2003 — All rights reserved iii



TNI CEN ISO/TR 16060: 2015
ISO/TR 16060:2003(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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. 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.

In exceptional circumstances, when a technical committee has collected data of a different kind from that
which is normally published as an International Standard (“state of the art”, for example), it may decide by a
simple majority vote of its participating members to publish a Technical Report. A Technical Report is entirely
informative in nature and does not have to be reviewed until the data it provides are considered to be no
longer valid or useful.

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.

ISO/TR 16060 was prepared by Technical Committee ISO/TC 44, Welding and allied processes,
Subcommittee SC 5, Testing and inspection of welds.
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Destructive tests on welds in metallic materials — Etchants for
macroscopic and microscopic examination

1 Scope

This Technical Report gives a non-exhaustive list of etchants that can be used for the macroscopic and
microscopic examination of welds in accordance with ISO 17639 for the following groups of materials:

— carbon steels and low-alloy steels;
— stainless steels;

— nickel and nickel alloys;

— titanium and titanium alloys;

— copper and copper alloys;

— aluminium and aluminium alloys.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 17639, Destructive tests on welds in metallic materials — Macroscopic and microscopic examination of
welds

koniecnahladu - textdalej pokracuje vplatenejverzii STN
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