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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
establlshed has the rlght to be represented on that comm|ttee Internat|onal organlzatlons governmental and

Standards
ication as an

jgct of patent

rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO|17642-1 was prepared by the European Committee for Standardization (CEN) in collabpration with
Technical Committee ISO/TC 44, Welding and allied processesySubcommittee SC 5, Testing angl inspection
of welds, in accordance with the Agreement on technicalcooperation between ISO and CEN (Vienna
Agreement).

Throughout the text of this document, read “...this European Standard...” to mean “...this International
Standard...”.

ISO| 17642 consists of the following parts, under the general title Destructive tests on welds| in metallic
materials — Cold cracking tests for weldments — Arc welding processes:

— | Part 1: General
— | Part 2: Self-restraint tests

— | Part 3: Externally loaded tests
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Foreword

This document (EN ISO 17642-1:2004) has been prepared by Technical Committee CEN/TC 121 “Welding”,
the secretariat of which is held by DIN, in collaboration with Technical Committee ISO/TC 44 “Welding and
allied processes”.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by gndorsement, at the latest by February 2005, and conflicting national standards shall be withdrgwn

at the latest by February 2005.

EN ISO 17
materials -

- Part 1: Ge¢neral
- Part 2: Sglf-restraint tests
- Part 3: EXternally loaded tests

According

countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic,

Denmark,
Luxembou
and United

542 consists of the following parts, under the general title Destructive tests on welds in metallic
Cold cracking tests for weldments - Arc welding processes:

o the CEN/CENELEC Internal Regulations, the national standards organizations of the followin

«Q

Fstonia, Finland, France, Germany, Greece, Hungary, Iceland; Ireland, Italy, Latvia, Lithuania,
g, Malta, Netherlands, Norway, Poland, Portugal, Slovakiay'Slovenia, Spain, Sweden, Switzerland
Kingdom.
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1 Scope

-1:2004(E)

This standard describes the fundamentals of cold crack formation and the principles of cold cracking tests.
These tests can be used to determine the cold cracking sensitivity of welding consumables, parent materials,

weld

metal. The most common tests are described (after referred to hydrogen cracking).

In addition, an overview is given of the cold cracking test procedures, their classification, and their fields of

appli

cation are within EN 1SO 17642-2 and EN ISO 17642-3.

2
This
Thes
here
this
lates

EN I

EN I

3

For the purposes of this European Standard, the following terms and definitions apply.

3.1
cold
local
streq

NOT
NOT
3.2

cold
proc

resp

3.3

Normative references

European Standard incorporates by dated or undated reference, provisions from -other p
e normative references are cited at the appropriate places in the text, and the publications
After. For dated references, subsequent amendments to or revisions of any of theése’publicatio
Furopean Standard only when incorporated in it by amendment or revision. fop undated refe
t edition of the publication referred to applies (including amendments).

50 17642-2 Destructive tests on welds in metallic materials - Cold cracking tests f
Arc welding processes - Part 2: Self-reSttaint tests (1ISO 17642-2:2004

50 17642-3 Destructive tests on welds in metdllic ' materials - Cold cracking test
Arc welding processes - Part 3: Externally loaded tests (ISO 17642-3:

Terms and definitions

cracks
rupture (intergranular or transgranular) appearing as a result of a critical combination of micr
s and hydrogen content

F 1 Cold cracks are also known as hydrogen cracks or delayed cracks.
F 2 Cold cracking occurs at temperatures below the solidus temperature, sometimes days after fabrica
cracking testqrocedures

bdures for_determining the cold cracking sensitivity of parent materials, welds metal and welde
pct with the/welding procedure used

self festraint tests

Iblications.

are listed
ns apply to
rences the

or weldments —
).

or weldments -

2004).

D-structure,

tion.

d joints, in

tests where specimen loading is produced by residual stresses developed during and after welding of a
restrained weldment

3.4

externally loaded tests
tests where specimen stressing is the result of the test procedure and where the specimen is loaded
externally
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4 Fund

amentals

Cold cracks occur after complete cooling when a critical combination of microstructure, applied stress and
hydrogen is exceeded:

O The microstructure is defined mainly by the chemical analysis and the cooling time between 800 °C and
500 °C (t8/5).

0 The applied stress is influenced primarily by the potential stress level, i.e. the yield point of the material,
the restraint and shrinkage stresses appearing in the vicinity of the weld immediately after the welding
operation.

O Theh
flux ar

NOTE

drogen content is dependent on the hydrogen input as a function of the moisture of the coati
d the hydrogen diffusion as a function of the preheat, interpass and holding temperaturg,

For steels for which the transformation point Acl is far below 500 °C, cooling time between 700 °C and 3

is more repiesentative.

In the cold
entirely by

In the cold
by a suitah
main appli

T

cracking test procedures, using self-restraint specimens, the stress used™“for testing is pro
weld shrinkage. For the type of results and the main application, see Table 1.

cracking test procedure with externally loaded specimens a defined*load is imposed from ou
le loading device on the specimen which produces a defined stress. For the type of results an
Cation, see Table 2.

Able 1 - Self-restraint cold cracking tests (see EN ISO 17642-2) and their applications

Types

of Test Applications

CTS-Test

Y-groove t
(Tekken te

U - groove
(Lehigh teg

Qualification of welding consumables, parent materials and welding procedures.

St Determination of :

1) - the:minimum welding energy,

- theyminimum preheat temperature,
< the minimum holding temperature,
test * the maximum diffusible hydrogen content.

B

NOTE
cracks/no c

The procedure provides “a‘qualitative (cracks/no cracks) or quantitative (determination of the
acks limit) evaluation.

Tgble 2 - Externally loaded cold cracking test (see EN ISO 17642-3) and its applications
Type|of test Applications
Implant tegt Qualification test for consumables, base materials.

ng or

DO °C

ided

tside
d the

Determination of :

- the minimum welding energy,

- the minimum preheat temperature,

- the minimum interpass temperature,

- the minimum holding temperature,

- the maximum diffusible hydrogen content,
- the critical stress.

NOTE  The procedure provides a qualitative (cracks or no cracks, single test) or quantitative (crack/no crack
boundary determination) assessment.

© 1SO 2004 - All rights reserved


https://standardsiso.com/api/?name=a111a99fef99d8313e77d83f7018ac7d

