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ISO 7539-5 : 1989 (El 

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. Esch 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, govern- 
mental 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 approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 7539-5 was prepared by Technical Committee ISO/TC 156, 
Corrosion of metals and alloys. 

ISO 7539 consists of the following Parts, under the general title Corrosion of metals 
and altoys - S tress corrosion tes ting : 

- 

- 

- 

- 

- 

- 

- 

Part 1: General guidance on testing procedures 

Part 2: Preparation and use of bent-beam specimens 

Part 3: Preparation and use of U-bend specimens 

Part 4: Preparation and use of uniaxialy loaded tension specimens 

Part 5: Preparation and use of C-ring specimens 

Part 6: Preparation and use of pre-cracked specimens 

Part 7: Slow strain rate testing 

- Part 8: Preparation and use of welded specimens 

Annex A forms an integral part of this part of ISO 7539. 

0 ISO 1989 
All rights reserved. No patt of this publication may be reproduced or utilized in any form or by any 
means, electronie or mechanical, including photocopying and microfiim, without Permission in 
writing from the publisher. 

International Organization for Standardization 
Case postale 56 l CH-121 1 Geneve 20 l Switzerland 

Printed in Switzerland 
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ISO 7539-5 : 1989 (EI 

Introduction 

This part of ISO 7539 is one of a series giving procedures for designing, preparing and 
using various forms of test specimen to carry out tests to establish a metals resistance 
to stress corrosion. 

Esch of the Standards in the series needs to be read in association with ISO 7539-1. 
This helps in the choice of an appropriate test procedure to suit particular 
circumstances as well as giving guidance towards assessing the significance of the 
results of the tests. 
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INTERNATIONAL STANDARD ISO 7539-5 : 1989 (E) 

Corrosion of metals and alloys - Stress corrosion 
testing - 

Part 5: 
Preparation and use of C-ring specimens 

1 Scope 

1.1 This part of ISO 7539 covers procedures for designing, 
preparing, stressing, exposing and inspecting C-ring test 
specimens for investigating the susceptibility of a metal to 
stress corrosion. Analysis of the state and distribution of stress 
in the C-ring is presented. 

The term “metal” as used in this part of ISO 7539 includes 
alloys. 

1.2 The C-ring is a versatile, economical specimen for deter- 
mining the susceptibility to stress corrosion cracking of all 
types of metals in a wide variety of product forms including 
Parts joined by welding. lt is particularly suitable for tests of 
tube, rod and plate (sec figure 1). Notched specimens may also 
be used (sec 5.3.8). 

1.3 C-ring specimens may be stressed to predetermined 
levels, using simple equipment for application of either con- 
stant load or constant strain. 

2 Normative references 

The following Standards contain provisions which, through 
reference in this text, constitute provisions of this part of 
ISO 7539. At the time of publication, the editions indicated 
were valid. All Standards are subject to revision, and Parties to 
agreements based on this part of ISO 7539 are encouraged to 
investigate the possibility of applying the most recent editions 
of the Standards indicated below. Members of IEC and ISO 
maintain registers of currently valid International Standards. 

ISO 7539-1 : 1987, Corrosion of metals and alle ys - Stress 
corrosion testing - Part 1: General guidance on testing pro- 
cedures. 

ISO 7539-6 : 1989, Corrosion of metals and alloys - Stress 
corrosion testing - Part 6: Preparation and use of pre-cracked 
specimens. 

3 Definitions 

For the purposes of this part of ISO 7539, the definitions given 
in ISO 7539-1 are applicable. 

4 Principle 

4.1 The test consists of subjecting a specimen to constant 
load or to constant strain with a view to determining stress cor- 
rosion susceptibility by reference to one or more of the / 
Parameters enumerated in clause 7. 

4.2 Corrosive environments may Cause a deterioration of the 
proper-Ges of stressed materials beyond those observed with 
the same combination of environment and material when the 
latter is not subjected to stress. This enhanced deterioration 
may be expressed in a number of different ways for the purpose 
of assessing stress corrosion susceptibility. 

4.3 The commonest form of deterioration due to stress cor- 
rosion involves the initiation and growth of Cracks, one or more 
of which may eventually lead to total failure of a specimen if the 
test is conducted for an appropriate time. 

4.4 Wide variations in test results may be obtained for a 
given metal and environment even when testing nominally 
identical specimens and the replication of tests is frequently 
necessary. If specimens are prepared to different sizes or orien- 
tations or are subjected to different stressing procedures, test 
results may be even more variable. 

4.5 The time required for Cracks to appear after exposure of 
stressed specimens to the test environment or the threshold 
stress below which Cracks do not appear tan be used as a 
measure of the stress corrosion resistance of the material in the 
test environment at the stress level employed. 
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