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Forewor

ISO (the Internptional Organization for Standardization) is a worldwide federation of
national standafds bodies (ISO member bodies). The work of preparing International
Standards is ngrmally 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, govern-
mental and nop-governmental, in liaison with ISO, also take part in the work. ISO
collaborates cigsely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

Draft Internatignal Standards adopted by the technical committees are circulated to
the member boflies for approval before their acceptance as International Standards by
the ISO Counc|l. They are approved in accordance with 1ISO procedures requiring at
least 75 % apploval by the member bodies voting.

International Sthndard 1ISO 7539-3 was prepared by Technical Committee ISO/TC 156,
Corrosion of megtals and alloys.

1ISO 7539 consipts of the following parts, under the general\title Corrosion of metals
and alloys — Sjtress corrosion testing :

— 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-uniaxially 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
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ISO 7539-

Introduction

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

Each of the standards in the series needs to be'read in association wi
This helps in the choice of an appropriate, tést procedure to suit
cumstances as well as giving guidance towards assessing the signi
results of the tests.
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INTERNATIONAL STANDARD

1ISO 7539-3 : 1989 (E)

Corrosion of metals and alloys — Stress corrosion

testing —

Part 3:

Preparation and use of U-bend specimens

WARNING — U-bend specimens made from high strength materials may fracturerapidly; pieces may fly off at high
velocity ahd can be dangerous. Personnel installing and examining specimens must be made aware of this possiblity and

be protected against injury.

1 Scope

1.1 This part of 1ISO 7539 covers procedures for designing,
preparing 3dnd using U-bend test specimens for investigating
the susceptibility of a metal to stress corrosion.

The term Tmetal’” as used in this part of ISO 7539 includes
alloys.

1.2 U-bepd specimens may be used to test & variety of
product foqms. They are used principally for sheet, plate or flat
extruded mfaterial, which conveniently provides\flat specimens
of rectangdlar cross-section, but may also be employed for wire
or rod, or ffor machined specimens of(circular cross-section.
They can aso be used for parts joined\by welding.

1.3 The Y-bend test is frequently used to establish whether a
metal is sysceptible to stress/corrosion cracking in a given
environment. It is used {n laboratories to screen materials for
susceptibility for spegifict applications and in service environ-
ments to agsess the-risk of failure.

1.4 The grineipal advantages of the test are its simplicity and

1ISO 7539-1 * 1987, Corrosion of metal and alloys — Stress
corrosien testing — Part 1: General guidanfe on testing
procedures.

3 Definitions

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

4 Principle

4.1 The test consists in exposing to the corrodling medium a
piece of metal bent into a U-shape and held in ajmanner which
ensures that there are initial tensile stresses ranging up to the
yield point over a proportion of the surface.|In the act of
forming specimens, varying amounts of cold [work may be
introduced and this deformation may influerjce the stress
corrosion cracking tendency as compared t¢ that of the
material in the original condition.

4.2 The test may be performed under laboratpry conditions
by exposing the specimens to simulated service ¢onditions or it

its consequentadaptabitity forusemptant—Adisadvantage s
that stresses cannot be quantified with accuracy and if this is
desired an alternative method of stressing should be used.

2 Normative reference

The following standard contains provisions which, through
reference in this text, constitute provisions of this part of
ISO 7539. At the time of publication, the edition indicated was
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 edition of
the standard indicated below. Members of IEC and ISO
maintain registers of currently valid International Standards.

may be carried out in the actual service environment at the
location of interest.

4.3 The objective of the test is either to establish whether a
metal is suitable for a proposed application or to assess the risk
of stress corrosion cracking of metals used in existing plant
under service conditions.

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
orientations or are subjected to different stressing procedures,
test results may be even more variable.
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5 Specimens

5.1 A variety of specimen shapes and sizes can be employed
and figure 1 shows examples of specimens often used.
Figure 2 indicates some methods of forming the specimens. To
simulate crevice conditions, it is possible to form a second
specimen over the first, thereby creating a crevice between the
two, and to test the composite specimen [see figure 1d)].

5.2 When stressing specimens by fastening after forming,
care should be taken to ensure that the deflection is restored to

5.4 |If more than one metal is present in a system, specimens
should be electrically insulated to avoid galvanic effects.

5.5 Specimens should be fabricated from representative
material with due regard to such factors as rolling direction and
heat treatment.

If relevant, welded specimens should be tested, and the con-
figuration in service should be borne in mind when preparing
the specimens.

that obtained 4§t the end of the forming operation.

5.3 Specimehs for use in service conditions should be
securely fixed[to avoid movement through the system and
should be accpssible for inspection or removal. Their design
and method of fixing should be considered as a whole.

L)

5.6 For laboratory testing a fine surface finish isI frequently
used since it allows early detection of cracks,-but fof in-service
testing a surface finish representative of the plant| should be
employed. For further comments relating to surface condition,
ISO 7539-1 should be consulted.

~

a) b)
c) d)
Figure 1 — Typical stressed U-bends
- |

a) Single-stage stressing

b) Two-stage stressing

Figure 2 — Methods of stressing U-bend specimens


https://standardsiso.com/api/?name=1510e81eb8d48cac4d0a1a49bf7a783b

