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Foreword

[SO (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 ]

nternational 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 partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had not, received ngtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
ot represent the latest information, which may be obtained from the patent database ayailable at

pbrg /patents. ISO shall not be held responsible for identifying any or allysuch patent righty.

Any trad¢ name used in this document is information given for the convenience of users and| does not

constitut¢ an endorsement.

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This doc
SC 10, Q
Standard

the Agregment on technical cooperation betweendSO and CEN (Vienna Agreement).

This seco
revised.

The main

— normfative references updated;

— Table

ment was prepared by Technical Committee ISOLTC 44, Welding and allied processes, Subcommittee
ality management in the field of welding, in\collaboration with the European Comrpittee for
zation (CEN) Technical Committee CEN/TE<21, Welding and allied processes, in accordance with

hd edition cancels and replaces the-first edition (ISO 15614-5:2004), which has been t¢chnically

changes are as follows:

— refer

— procgss numbersupdated in accordance with ISO 4063;

— Anne

Alistof a

2 and Table 3 revised-tsing the same format as ISO 15614-1;
ence to EN 439replaced with I1SO 14175;

k A updated.

| parts in the ISO 15614 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the wuser’s

national
WWW.iso

standards body. A complete listing of these bodies can be found at

available

.org/members.html. Official interpretations of ISO/TC 44 documents, where they exist, are

from this page: https://committee.iso.org/sites/tc44/home/interpretation.html.
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Introduction

All new welding procedure tests are intended to be carried out in accordance with this document. However,
this document does not invalidate previous welding procedure tests made to former national standards or
specifications or the previous edition of this document.

Where additional tests have to be carried out to make a qualification technically equivalent, these should be
done on a test piece which is made in accordance with this document.

© IS0 2024 - All rights reserved
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International Standard ISO 15614-5:2024(en)

Specification and qualification of welding procedures for
metallic materials — Welding procedure test —

Part 5:
Arc welding of titanium, zirconium and their alloys

1 Scope

This docyment specifies how a preliminary welding procedure specification (pWPS) is qualified by welding
procedur¢ tests.

This docyment specifies the conditions for the execution of welding procedureltests and the qualification
range for|welding procedures for all practical welding operations within theyrange of variableg listed in
Clause 8.

This docyment specifies the required tests. Additional tests can be required by application standajrds.

This docyment applies to the arc welding of titanium, zirconium@nd their alloys in all product fprms. Arc
welding i covered by the following processes in accordance withISO 4063:

131 - mefjal inert gas welding, MIG welding;
14 - tungsten inert gas welding, TIG welding;
15 - plastpa arc welding.

The prindiples of this document can be appliedito other fusion welding processes.

2 Normmative references

The folloying documents are referred to in the text in such a way that some or all of their content cpnstitutes
requiremgnts of this document-For dated references, only the edition cited applies. For undated rgferences,
the latest|edition of the refereneed document (including any amendments) applies.

[SO 34521, Non-destructive'testing — Penetrant testing — Part 1: General principles
ISO 4136,|Destructivetests on welds in metallic materials — Transverse tensile test

ISO 5173,|Destructive tests on welds in metallic materials — Bend tests

[SO 5817,|Welding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding exgluded) —
Quality levels Jor imperfections

ISO 6947, Welding and allied processes — Welding positions

ISO 9606-5, Approval testing of welders — Fusion welding — Part 5: Titanium and titanium alloys, zirconium
and zirconium alloys

ISO 14175, Welding consumables — Gases and gas mixtures for fusion welding and allied processes

[SO 14732, Welding personnel — Qualification testing of welding operators and weld setters for mechanized and
automatic welding of metallic materials

ISO 15607, Specification and qualification of welding procedures for metallic materials — General rules

© IS0 2024 - All rights reserved
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[SO 15609-1, Specification and qualification of welding procedures for metallic materials — Welding procedure
specification — Part 1: Arc welding

ISO 15613, Specification and qualification of welding procedures for metallic materials — Qualification based
on pre-production welding test

[SO 17636 (all parts), Non-destructive testing of welds — Radiographic testing
ISO 17637, Non-destructive testing of welds — Visual testing of fusion-welded joints

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

[SO/TR 255tttattparts), Wetdingumdattied processes— Vocobutory

3 Terms and definitions

For the pyrposes of this document, the terms and definitions given in ISO 15607 and ISO/TR 25901 (all parts)
apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses

— IS0 Opline browsing platform: available at https://www.iso.org/obp

— IEC E]ectropedia: available at https://www.electropedia.org/

4 Preljminary welding procedure specification (pWPS)

A pWPS shall be prepared in accordance with ISO 15609-1«

5 Welding procedure test
The welding and testing of test pieces shall be.in accordance with Clauses 6 and 7.

A welder pr welding operator who undertakes the welding procedure test satisfactorily in accordpance with
this document shall be considered qualified for the appropriate qualification range in accordance with
[SO 960615 or ISO 14732, providingthat the relevant testing requirements are met.

6 Test|pieces

6.1 General

The weld¢d joint t6 which the welding procedure will relate in production shall be represented bymaking a
standardjzed testpiece or pieces, as specified in 6.2. Where the production or joint geometry reqiirements
do not represent the standardized test pieces as shown in this document, ISO 15613 shall be used.

6.2 Shape and dimensions of test pieces

6.2.1 General
The length or number of test pieces shall be sufficient to allow all required tests to be carried out.

Additional test pieces, or test pieces longer than the minimum size, may be prepared in order to allow for
extra and/or for retesting specimens (see 7.7).

For all test pieces, except branch connections (see Figure 4) and fillet welds (see Figure 8), the material
thickness, t, shall be the same for both plates and pipes to be welded.

© IS0 2024 - All rights reserved
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The thickness and/or outside pipe diameter of the test pieces shall be selected in accordance with 8.3.2.1 to

8.3.2.4.

The shape and minimum dimensions of the test pieces shall be as given in 6.2.2 to 6.2.5.

6.2.2 Buttjoint in plate with full penetration

The test

pieces shall be prepared in accordance with Figure 1.

6.2.3 Buttjoint in pipe with full penetration

The test pieces shall be prepared in accordance with Figure 2.

NOTE The word “pipe”, alone or in combination, is used to mean “pipe”, “tube” or “hollow section”,-exd
or rectangpular hollow section.

6.2.4 Tijoint

The test pieces shall be prepared in accordance with Figure 3. These can be used for fully penet}

welds or flillet welds.

6.2.5 Branch connection

The test

These car] be used for fully penetrated joints (set-on or set-in or setsthrough joint) and for fillet we

6.3 Welding of test pieces

Preparatipn and welding of test pieces shall be carried*out in accordance with the pWPS and

general cpnditions of welding in production which they'shall represent. Welding positions and limitations

for the a
be fused

Welding

Rieces shall be in accordance with Figure 4. The angle « is the minimum to be used in pj

nlgle of slope and rotation of the test piece shall be in accordance with ISO 6947. If tack weg
into the final joint, they shall be included-in the test piece.

dnd testing of the test pieces shall bg’witnessed by an examiner or examining body:.

ept square

ated butt

oduction.
ds.

inder the

lds are to

© IS0 2024 - All rights reserved
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mini
mini

matern

mini

outsid

um value 150 mm

jointireparation and fit-up as detailed in the pWPS

um value 300 mm
ial thickness

Figure 1 — Test piece for a butt joint'in plate with full penetration

joint‘lreparation and fit-up as detailed in the pWPS

um value,¥50 mm

e pipe/diameter

matern

ialthickness

Figure 2 — Test piece for a butt joint in pipe with full penetration
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h
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joinlt preparation and fit-up as detailed in the pWPS
mi:]imum value 150 mm

minimum value 350 mm

maflerial thickness

Figure-3.— Test piece for a T- joint
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Q
Key
1 joint preparation and fit-up as detailed in the pWPS D, outside diameter of the branch pip{
a  bran¢h angle t; S\ main pipe material thickness
a minimum value 150 mm ty~ branch pipe material thickness

D, outside diameter of the main pipe

7 Examination and testing

7.1 Extent of testing

Testing irjcludes both non-destructive testing (NDT) and destructive testing, which shall be in a
with the jequirements of Table1.

An applic

— longi

— all w¢ld metal bend test;

— hardnéss test;

ISO 15614-5:2024(en)

Figure 4 — Test piece for a branch connection

htion standard{can specify additional tests, such as:

udinal weldtensile test;

h

rcordance

— impacttest;

— corrosion test;

— chem

NOTE

ical analysis.

Specific service, material or manufacturing conditions can require more comprehensive testing than
specified by this document in order to gain more information and to avoid repeating the welding procedure test at a
later date just to obtain additional test data.

© IS0 2024 - All rights reserved
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Table 1 — Examination and testing of the test pieces

Test piece Type of test Extent of testing Footnote
Butt joint with full Visual testing (VT) 100 % -
penetration - Figure1 Radiographic testing (RT) 100 % -
and Figure 2 -
Penetrant testing (PT) 100 % -
Transverse tensile test Two specimens -
Transverse bend test Four specimens a
Macroscopic or microscopic One specimen b
examination
T-joint with full Visual testing (VT) 100 9% c
penet;atl n- ﬂgmh Penetrant testing (PT) 100 %
Branch connection wit
. . . o
full penetfation - Figure 4 Radiographic testing (RT) 100 %
Macroscopic or microscopic Two specimens bc
examination
Fillet welds - Figure 3 Visual testing (VT) 100 %
and Figurg 4 Penetrant testing (PT) 100 %
Macroscopic or microscopic exami- Two specimens blc
nation
a  For bepd tests, see 7.4.3.
b For mifroscopic examination, see 7.4.4.
¢ Tests ds detailed do not provide information on the mechanical propertiesof the joint. Where these properties are relevant
to the appljcation, an additional qualification shall also be held, e.g. a buttweld qualification.

7.2 Logdation and taking of test specimens

Test specimens shall be taken in accordance with Figu¥es 5 to 8.

Test specimens shall be taken after all non-destructive testing (NDT) has been carried out and thg relevant

acceptange criteria for the NDT method(s) usedhave been met.

It is acceptable to take the test specimens-from locations avoiding areas which have imperfections within
the acceptance limits for the NDT methed(s) used.

© IS0 2024 - All rights reserved
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3—

l*\

25

Dimensions in millimetres

Key

1 discard
2  weldin
3 areafo
4 areafo
5 areafo
6 areafo
NOTE

5—|

25

25 mm
b direction

- one macro test specimen

Figure not to scale.

- impact and additional test specimens if réquired

- one tensile test specimen and bend test specimens

- one tensile test specimen and bend testjspecimens

Figure 5 & )Location of test specimens for a butt joint on plates

© IS0 2024 - All rights reserved
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Key

1  top fof fixed pipe

2 area fpr: one tensile test specimen and bend test specimens
3 area fpr: additional test; specimens if required

4  area fpr: one tensile test specimen and bend test specimens
5 area fpr: one macro or micro test specimen

NOTE Figure not to scale.

Figure 6 — Location of test speécimens for a butt joint on pipes
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v

Dimensions in millimetres

Key
discard
macro
macro

B wWw N R

weldin

25 mm

br micro test specimen
br micro test specimen
b direction

Figure 7 — Location of test specimens in a T- joint

Key

N %
pe'
e

A macro test to be taken

B macro test specimen to be taken

a branch

angle

Figure 8 — Location of test specimens for a branch connection or a fillet weld on pipes

© IS0 2024 - All rights reserved
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7.3 Non-destructive testing

All non-destructive testing in accordance with 7.1 and Table 1 shall be carried out on the test pieces prior
to cutting of the test specimens. Any post-weld heat treatment that is specified shall be completed prior to
non-destructive testing.

Depending upon joint geometry, materials and the requirements for work, the non-destructive testing
shall be carried out as required in Table 1 in accordance with ISO 17637 (visual testing), ISO 17636-1 or
[SO 17636-2 (radiographic testing) and ISO 3452-1 (penetrant testing).

7.4 Destructive testing

7.4.1 General

The exter]t of destructive testing shall be in accordance with Table 1.

742 T

ransverse tensile test

Specimenfs and testing for transverse tensile testing for butt joints shall be in accordance with ISO

For pipes
specimen

For pipes
metal ma

The tensi
for the pa

> 50 mm outside diameter, the excess weld metal shall be removed-en both faces to giy
a thickness equal to the wall thickness of the pipe.

I be left undressed on the inside surface of the pipe.

rent metal unless otherwise specified prior to testing.

For dissirilar joints the tensile strength shall not be less than the minimum value specified for t
material having the lowest tensile strength.

74.3 B

Specime

nd test

and testing for bend testing for'butt joints shall be in accordance with ISO 5173, ¢

material groups 52, 53 and 54, for which thé diameter of the former or the inner roller shall be 6 ¢,
is the thidkness of the bend test specimen).

For thickmesses < 12 mm, two rodt and two face bend test specimens shall be used. For thicknesses

four side

bend specimens are fe¢ommended instead of root and face bend tests.

For dissirhilar metal joints-or heterogeneous butt joints in plates, one root and one face longitud

test speci

During te

Imen may be used instead of four transverse bend tests.

sting, thetest specimens shall not reveal any imperfection > 3 mm in any direction. Imp

appearing at theseorners of a test specimen during testing shall be ignored in the evaluation.

4136.

e the test

< 50 mm outside diameter, and when full-section small-diameter pipes are used, the excess weld

e strength of the test specimen shall not be less than. the corresponding specified mininpjum value

he parent

except for
(where ¢

>12 mm,

inal bend

brfections

7.4.4 Macroscopic or microscopic examination

The test specimen shall be prepared and examined in accordance with ISO 17639 on one side to clearly
reveal the fusion line, the HAZ and the build-up of the runs.

The macroscopic examination shall include unaffected parent material and shall be recorded by at least one
macroscopic reproduction per procedure test.

The acceptance levels stated in 7.5 shall apply.

Care should be taken when etching certain alloys in order to avoid producing crack-like indications.

© IS0 2024 - All rights reserved

11


https://standardsiso.com/api/?name=648e49c9f4ed1646272d435d8cfb1aa8

ISO 15614-5:2024(en)

7.5 Acceptance levels

A welding procedure is qualified if the imperfections in the test piece are within the specified limits of
quality level B of ISO 5817, except for the following imperfection types: excess weld metal, excess convexity,
excess throat thickness and excessive penetration, for which quality level C of ISO 5817 shall apply.

NOTE The correlation between the quality levels of ISO 5817 and the acceptance levels of the different NDT
techniques is given in ISO 17635.

7.6 Coloration

Accepted colours on the weld metal surface: silver and straw.

A narrow|band of intensive colours close to the limits of the gas shielding is acceptable.

Darker brjown, purple and blue colours and grey or flaky white are not acceptable.

7.7 Retesting

If the test| piece fails to conform to any of the requirements for non-destructive testing specified Jn 7.5, one
further t¢st piece shall be welded and subjected to the same testing. If this @dditional test piecq does not
conform ffo the requirements, the welding procedure test has failed.

If any test specimens fail to conform to the requirements for destructive-testing in accordance with 7.4 but
only due fo weld imperfections, two further test specimens shall be~obtained for each one that fhiled. The
additional test specimens can be taken from the same test piece<f there is sufficient material available or
from a new test piece. Each additional test specimen shall be subjected to the same tests as the initial test
specimen|that failed. If either of the additional test specimens-does not conform to the requirerhents, the
welding procedure test has failed.

If a tensil¢ test specimen fails to meet the requirements-of 7.4.2, two further test specimens shall bg obtained
for each one that failed. Both shall satisfy the requirements of 7.4.2.

8 Qualification range

8.1 General
Each of the conditions given in Clause 8 shall be met in order to conform to this document.

Changes qutside of the ranges-specified shall require a new welding procedure test.

8.2 Requirementsrtelated to the manufacturer

A qualifidation of<a)pWPS by a welding procedure test in accordance with this document obtafined by a
manufacturer isWalid for welding in workshops or sites under the same technical and quality control of the
manufacturet.

Welding istunder q 4 € manutacturer who pertormed the welding
procedure test retains complete responsibility for all welding carried out.

8.3 Requirements related to the parent material
8.3.1 Parent material grouping

8.3.1.1 General

In order to minimize the number of welding procedure tests, titanium, zirconium and their alloys can be
grouped in accordance with ISO/TR 15608.

© IS0 2024 - All rights reserved
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Separate welding procedure qualifications are required for each parent material or parent material
combinations not covered by the grouping system.

If one parent material belongs to two material groups or sub-groups, then it shall always be classified in the
lower material group or sub-group.

NOTE Minor compositional differences between similar grades arising from the use of national standards do not
need requalification.

8.3.1.2 Titanium

The ranges of qualification for titanium are given in Table 2.

Table 2 — Qualification range for titanium groups

Material group(s) Material group(s) of test piece B
of test piece A 51 52 53 54
51 51to 51 - - -
51to 51
52 51 to 52 52 to 52 - S
51to 53 52to 53
>3 51to51 | 52to52 | o0 '0°3 i
51to 54 52 to 54 53 to-54%
>4 51to51 | 52t052 | 534053 S4tos4
8.3.1.3 [Zirconium
The ranggs of qualification for zirconium are given in Table 3.

Table 3 — Qualificationrange for zirconium groups

. Material group(s) of test
Material group(s) of piece B
test piece A
61 62
61 61 to 61 -
61 to 61
62 61 to 62 62 to 62

8.3.2 Material thickness’and pipe diameter

8.3.2.1 |General

For singld process qualification the material thickness, ¢, shall have the following meanings:

a) For albutt joint: the parent material thickness.

b) For a fillet weld: the parent material thicknesses. For each thickness range qualified in accordance with
to Table 4 there is also an associated qualification range for throat thicknesses, a, for single-run fillet
welds as given in 8.3.2.3.

c¢) Foraset-on branch connection: the parent material thicknesses.
d) For aset-in or set-through branch connection: the parent material thicknesses.
e) Fora T-joint in plate with full penetration: the parent material thicknesses.

For multi-process procedures, the deposited metal thickness of each process shall be used as a basis for the
qualification range for the individual welding process.

© IS0 2024 - All rights reserved
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Qualification range for butt joints, T- joints and branch connections

The qualification of a welding procedure test on material thickness ¢t shall include qualification for thickness

in the ran

ges given in Table 4.

Table 4 — Qualification range for material thickness

Dimensions in mm

Qualification rangeb

Materi

al thickness of the test piece Butt, T-joint and branch Butt, T-joint and branch
ta connections for single run or connections® for multi-run
single run from both sides welding and all fillet weldsbP

t<3 0,7t to 1,5t 0,7t to 2t

3<t=<12 0,7tto 1,3t 3tto 2¢

12<t 0,7tto 1,1t 0,5tto’2t

a  For my
range for t

b For fill]

Iti-process procedures, the deposited metal thickness of each process shall be used as a basis for the q
he individual welding process.

et welds and branch connections, the qualification range shall be applied to both parent'materials indepen

halification

Hently.

8.3.2.3

In additio
to “1,5a”.

Where a
based on

8.3.2.4

The quali

ranges giyen in Table 5.

Qualificatlion given for plates also covers pipes when the outside pipe diameter is > 500 mm or

diameter

Qualification range for throat thickness of single-run fillet welds

I to the requirements of Table 4, the qualification range of the throat thickness “a” shall

illet weld is qualified by means of a butt weld test, the throat thickness range qualifie
Lhe thickness of the deposited weld metal.

Qualification range for the diameter of pipes and branch connections

fication of a welding procedure test on diameter D shall include qualification for diamet

is > 150 mm welded in the PA or\PC rotated position in accordance with ISO 6947.

Table 5 — Qualification range for pipe and branch connection diameters

Diameterof the test piece Qualification range
Da
mm
D <25 0,5D to 2D
D> 25 > 0,5D (25 mm min.)
a\ VD is the outside pipe diameter or outside diameter of the branch pipe.

be “0,75a”

d shall be

ers in the

when the

8.3.3 Apgle of branch connection

A welding procedure test shall be carried out on a branch connection with angle a (see Figure 4). A test piece
made with a branch angle (@) between 60° and 90° in the procedure test qualifies the angle 60° < a < 90°. An

angle a <

60° requires a separate test piece and qualifies angles from « up to 90°.

8.4 Requirements common to all welding procedures

8.4.1 Welding process

Each degree of mechanization shall be qualified independently (manual, partly mechanized, fully mechanized
and automatic).
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The qualification is only valid for the welding process(es) used in the welding procedure test.

For multi-process procedures the welding procedure qualification may be carried out with separate welding
procedure tests for each welding process.

It is also possible to make the welding procedure test as a multi-process procedure test. The qualification of
such a test is only valid for the process sequence carried out during the multi-process procedure test.

The use of a multi-process procedure test to qualify any single process should be avoided unless the test
carried out on the process conforms to this document.

8.4.2 Welding positions

Welding df a test in any position (pipe or plate) qualifies for welding in all positions (pipe or plate)
PG and J-1L045, where a separate welding procedure is required.

8.4.3 Type of joint and weld

The qualification range for the type of welded joints is as used in the welding procedure test

limitation
a) butty
wher

b) butt jpints in pipe also qualify branch connections with an angle-=%0°;

c¢) T-join
d) welds
e) welds
f) fillet
g) itisy

versal

844 F

Filler mat

same nonpinal composition incaccordance with the designation in the appropriate standards for

material ¢

845 T

The qualificationfs)given for the type of current [alternating current (a.c.), direct current (d.q

current]

s given in other clauses (e.g. diameter, thickness) and additionally:

velds qualify fully and partial penetration butt welds and fillet welds; fillet weld tests shd
b this is the predominant form of production welding;

ts butt welded only qualify T-joints butt welded and fillet'welds (see 8.4.3 a);

made with backing qualify welds made from both sides;
iwvelding qualifies fillet welding only;

ot permitted to change a multi-run.deposit into a single run (or single run on each sid
for a given welding process.

ller material, designation

erials cover other fillefmaterials as long as they have equivalent mechanical propertig

oncerned.

ype of current

nd pelarity used in the welding procedure test.

8.4.6 [ntprpncc temperature

except for

subject to

11 be used

made from one side without backing qualify welds,made from both sides and welds witl backing;

e) or vice

s and the
the filler

.), pulsed

The upper limit of qualification is the highest interpass temperature reached in the welding procedure test.

8.4.7 Post-weld heat treatment

Addition or deletion of post-weld heat treatment is not permitted.

The temperature range validated is the holding temperature used in the welding procedure test + 20 °C
unless otherwise specified. Where required, heating rates, cooling rates and holding time shall be related to
the product.
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8.4.8 Backing gas

Welding without backing gas qualifies for welding with backing gas, but not vice versa.

8.4.9 Welding in a chamber

Welding outside a chamber qualifies for welding in a chamber, but not vice versa.

8.5 Requirements specific to welding processes

8.5.1 Process 131

The qualiEication given to the shielding, trailing and backing gas shall be restricted to the mair

the classi
restricted

The quali
or multip

For solid

ication of the gas in accordance with ISO 14175. Shielding gases not covered by-ISO
to the nominal composition used in the test.

e-wire system).

(dip). Quallification using spray or globular transfer qualifies both spray and.glebular transfer.

852 P

Focess 14

The qualiEication given to the shielding, trailing and backing gas’shall be restricted to the main

the classi
restricted

Welding v

853 P
The quali

The quali
gas classi
the nomir

Welding yj

ication of the gas in accordance with ISO 14175. Shielding gases not covered by ISO
to the nominal composition used in the test.

ith filler material does not qualify for welding without filler material or vice versa.

rocess 15
fication given is restricted to the plasma gas composition used in the welding procedure

fication given to the shielding, trailing and backing gas shall be restricted to the main gr
fication in accordance with IS0 14175. Shielding gases not covered by ISO 14175 are req
lal composition used in thetest.

vith filler material does'not qualify for welding without filler material or vice versa.

9 Wel

ing procedure qualification record (WPQR)

The welding proceduse-qualification record (WPQR) is a statement of the results of assessing each
including|retests.

The relevhntdtems listed for the WPS in ISO 15609-1 shall be included, together with details of an
that would®e rejectable according to the requirements of Clause 7.

group of
14175 are

fication given is restricted to the wire system used in the welding procedure|tést (e.g. single-wire

vires, the qualification using short-circuiting transfer (dip) qualifies.only short-circuiting transfer

group of
14175 are

test.

pup of the
tricted to

[est piece,

y features

If no rejectable features or unacceptable test results are found, a WPQR detailing the welding procedure test
piece results is qualified and shall be signed and dated by the examiner or the examining body.

A WPQR format shall be used to record details for the welding procedure and the test results, in order to
facilitate uniform presentation and assessment of the data.

An example of WPQR format is shown in Annex A.
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