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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 established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison
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vith 1SO, also take part in the work. ISO collaborates closely with the International Electfotechnical

sion (IEC) on all matters of electrotechnical standardization.
bnal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

h task of technical committees is to prepare International Standards. Draft Internatienal Standar
echnical committees are circulated to the member bodies for voting. Publication as an In
j requires approval by at least 75 % of the member bodies casting a vote.
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ISO 156/14-11 was prepared by the European Committee for Standardization (CEN) in collaboration with
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is drawn to the possibility that some of the elements of this part of-ISO 15614 may be the

ee ISO/TC 44, Welding and allied processes, Subcommittee-SC 10, Unification of requirements
welding, in accordance with the Agreement on technical*cooperation between ISO and CE
ENt).

14 consists of the following parts, under the“general title Specification and qualification
res for metallic materials — Welding procedure-test:

f 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys
t 2: Arc welding of aluminium and its alloys

t 3: Arc welding of cast iron

F 4: Arc welding of aluminjum castings

t 5: Arc welding of titaiom, zirconium and their alloys

f 6: Arc welding of-cepper and copper alloys

t 7: Corrosionsresistant overlay, cladding restore and hardfacing

t 8: Welding'of tubes to tube-plate joints

f 9: Are.underwater hyperbaric wet welding

s adopted
ternational

subject of

Technical
in the field
N (Vienna

out the text of this document, read "...this European.Standard..." to mean "...this International Standard...".

of welding

t 10; Underwater hyperbaric dry welding

— Part 11: Electron and laser beam welding

— Part 12: Spot, seam and projection welding

— Part 13: Flash and butt welding

Annex ZA forms a normative part of this part of ISO 15614. Annex A is for information only.

Annex ZA provides a list of corresponding International and European Standards for which equivalents are not

given in

the text.

For the purposes of this part of ISO 15614, the CEN annex regarding fulfiiment of European Council Directives has
been removed.
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Foreword

This document (EN ISO 15614-11:2002) has been prepared by Technical Committee CEN/TC 121 "Welding", the
secretariat of which is held by DS, in collaboration with Technical Committee 1SO/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 endorsement, at the latest by September 2002, and conflicting national standards shall be withdrawn at the
latest byf September 200Z.

This dogument has been prepared under a mandate given to CEN by the European Commission.and the European
Free Trade Association, and supports essential requirements of EU Directive(s).

Annex A is informative. Annex ZA is normative.

According to the CEN/CENELEC Internal Regulations, the national standards erganizations of th¢ following
countriep are bound to implement this European Standard : Austria, Belgium, Czech Republic, Denmark, Finland,
France,|Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netheflands, Norway, Portugal, Spain,
Swedenf Switzerland and the United Kingdom.

© ISO 2002 - All rights reserved Vv
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Introduction

Qualification of welding procedures serves to demonstrate that production operations fully comply with the agreed

welding procedure including preliminary and subsequent treatment.

Before a particular welding procedure is used in a production operation, the manufacturer should determine and

document the suitability of the Welding Procedure Specification (WPS) to produce a weld of the required,.gU

To date the suitability of welding procedures has been established for weldments as part of the quality as
activity. Urftil now, establishing the suitability of welding procedures by weld procedure testing was carried
documentgd only for weldments involving safety and the public interest. The European harmonizatio
provision fpr welding procedure tests is currently being sought by means of European ,Standards. In
greater comfidence will be generated for the customer by the manufacturer.

The proofg also serve as the basis for the mutual recognition of performance reached\by the relevant authg
this standgrd, the term "welding procedure" comprises all the activities which inflaepce the welding result,
preparation, welding parameters, post treatment and reworking.

ality.

surance
out and
n of the
his way

rities. In
such as
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1 Scope

This European Standard specifies how a welding procedure specification for electron or laser beam welding is
qualified by a welding procedure test.

This standard is a part of a series of standards, details of this series are given in prEN ISO 15607, annex A.

It defines the conditions for the execution of welding procedure qualification tests and the limits of validity of a
qualified welding procedure for all practical welding operations within the range of variables listed in clause 8.

Tests shall be carried out in accordance with this standard together with additional tests when specified

This stahdard applies to metallic materials, irrespective of the shape of the parts, their thicknesses, mahufacturing
method [rolling, forging, casting, sintering, etc.) and their heat treatment. It covers unlimitedly the‘preduction of new
parts and repair work.

2 Nofmative references
This Eufopean Standard incorporates by dated or undated reference, provisiens/from other publications. These
normatiye references are cited at the appropriate places in the text and the ‘publications are listed hefeafter. For
dated rg¢ferences, subsequent amendments to or revisions of any of these: publications apply to thi§ European
Standar@l only when incorporated in it by amendment or revision. For undated references the latest edijtion of the
publication referred to applies (including amendments).

EN 57141, Non destructive testing — Penetrant testing — Part 1 : General principles.
EN 895,| Destructive tests on welds in metallic materials — Fransverse tensile test.
EN 910, Destructive tests on welds in metallic materialss— Bend tests.

EN 970,| Non-destructive examination of fusion wélds — Visual examination.

EN 1043-2, Destructive test on welds in metallic materials — Hardness test — Part 2: Micro hardness te$ting on
welded foints.

EN 1290, Non-destructive examination of welds — Magnetic particle examination of welds.
EN 1321, Destructive tests on'welds in metallic materials — Macroscopic and microscopic examination gf welds.
EN 143%, Non-destructive examination of welds — Radiographic examination of welded joints.
EN 1714, Non destruetive examination of welds —- Ultrasonic examination of welded joints.

EN ISO |6947;-Welds — Working positions — Definitions of angles of slope and rotation (ISO 6947:1993).

prEN 1S0O°A5607, Specification and approval of welding procedures for metallic _materials — Geheral rules
(ISO/DIS 15607.2000).

prEN 1SO 15609-3:2000, Specification and approval of welding procedures for metallic materials - Welding
procedure specification — Part 3: Electron beam welding (ISO/DIS 15609-3:2000).

prEN 1SO 15609-4:2000, Specification and approval of welding procedures for metallic materials - Welding
procedure specification — Part 4: Laser beam welding (ISO/DIS 15609-4:2000).

EN ISO 13919-1, Welding — Electrons and laser beam welded joints — Guidance on quality levels for
imperfections — Part 1: Steel (1ISO 13919-1:1996).

prEN ISO 13919-2, Welding — Electron and laser beam welded joints — Guidance on quality levels for
imperfections — Part 2: Aluminium and its weldable alloys (ISO/FDIS 13919-2:1999).

© 1SO 2002 - All rights reserved 1


https://standardsiso.com/api/?name=ced524f61c0fcdc27153fb9df354feac

ISO 15614-11:2002(E)

3 Terms and definitions

For the purposes of this European Standard, the terms and definitions given in prEN ISO 15607,
prEN 1SO 15609-3 and prEN I1SO 15609-4 apply.

4 Weld

ing procedure specification (WPS)

A pWPS (preliminary welding procedure specification) shall be prepared in accordance with
prEN 1SO 15609-3 for electron beam welding and prEN ISO 15609-4 for laser beam welding. It shall specify the

tolerances

Tor all the relevant parameters.

A WPS shall be classified as pWPS until it is qualified in accordance with this standard.

The weldi
including t

5 Weld

g procedure specification (WPS) shall give details on how a welding operation iS\to be pe
cking and fixturing.

jng procedure test

The manufacture and testing of test pieces shall be in accordance with clauses:6 and 7 of this standard.

In order tg take into account the service performance needs of the Products, the qualification may b

according
2 for alumi

The qualit
designer.

6 Test

6.1 Gen

o any of the acceptance levels B, C or D as defined in EN_ISO 13919-1 for steels or in prEN 1SQ
nium and its alloys.

level necessary in each case should be specified”by the application standard or the res

Dbiece

eral

The assenpbly to which the electron or.laser beam welding procedure applies in production may be repres
one or motle standardized test pieces as’defined in 6.2.

6.2 Shape and dimensions,of test pieces

The test p

eces shall be-of sufficient size to ensure an adequate heat distribution and for the application

destructivg and/or destructive tests.

The test p
specified.

ece shallbe designed to represent, as far as possible, the component and joint geometry and

rformed,

e made
13919-

ponsible

bnted by

of non-

shall be

One orm

€ additionat TSt pieces or a fonger [est piece thamn the minmmum SiZe, may De used i order 1o

extra and/or for re-testing specimens, according to 7.5.

llow for

For plate material, the principal direction of rolling shall be marked on the test piece, if requested by the application

standard o

r the specification.

The thickness and/or pipe outside diameter of the test pieces shall be selected in accordance with 8.5.2.1 to

8.5.2.2.

Unless otherwise specified, the shape and minimum dimensions of the test piece shall be as defined hereafter.
Nonetheless, the length of the test piece shall be such as to permit the appropriate number of test specimens (as
given in Tables 1 to Table 3) to be prepared.

© 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=ced524f61c0fcdc27153fb9df354feac

ISO 15614-11:2002(E)

6.2.1 Linear butt weld

The test piece shall be in accordance with Figure 1.

Key
1 Edde preparation and fit-up as détailed in the preliminary Welding Procedure Specification (pWPS)
a= 3 x 1; minimum value 150 mm

b =6 x 1; minimum value 300 mm

t = thickhess of the thinner material in a dissimilar thickness joint

Figure 1 — Test piece for a linear butt weld

© 1SO 2002 - All rights reserved 3
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6.2.2 Circular butt weld

The test piece shall be in accordance with Figures 2 a) or 2 b). When small pipe diameters are used, several test
pieces may be necessary.

In cases where the diameter, D, of the part is greater than 150 mm and D > 20 t, the qualification of the procedure
may be achieved by welding a linear test piece. The test shall be designed to incorporate the weld overlap and
slope down areas.

NOTE The word pipe is used to mean "pipe", "tube" or "hollow section".

6.2.2.1 Radial butt weld in pipe (in accordance with Figure 2 a)

6.2.2.2  Axial weld in pipe to pipe or pipe to plate (in accordance with Figure 2 b)

a
Ps— 3 %J
Key

1 Edge preparation and fit-up as detailed in the preliminary Welding Procedure Specification (pWPS)
a=3x t; minimum value 150 mm

D = outsidé dimension of the-pipe

t = wall thigkness of the thinfer pipe in a dissimilar thickness joint

a) Test piece for a radial butt weld in pipe

4 © 1SO 2002 — All rights reserved
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Key

1 Edge
a = mini
D = outq
a> D +4
t = plate

6.2.3 (

6.2.3.1
The test

T-joint 0

a)
b)
c)
d)

© 1SO 2002 — All rights reserved
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T-b

preparation and fit-up as detailed in the preliminary Welding Procedure Specification (pWPS)
mum plate dimension or component diameter

ide dimension of the pipe

t; minimum value D + 150 mm
thickness
b) Test piece for an axial weld in pipe to pipe or pipe to plate
Figure 2 — Test pieces for circular butt welds
Dther types
T-joint

piece shall be insaccordance with Figure 3.
f the following-types can be made :

Lt from.oone side ;

T-b

tffrom two sides :

fillet weld (partial penetration) from one or two side(s) ;

a st

ake weld(s).
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ti

dq

§)

74

Key

1 Edge|preparation and fit-up as detailed in the preliminary Welding Procedure Specification (pWPS)
For a), b) dnd c¢) configurations : Fard) configuration :

a; > 6 x t; { minimum value 50 mm ar> 6 x t ; minimum value 50 mm

a, = 6 X fy; minimum value 100 mm a, > 6 X £, ; minimum value 100 mm

b> 300 mm b > 300 mm

t; and t,= blate thicknesses

6.2.3.2 Lap weld

The test pigce for a two Jayer lap weld shall be in accordance with the assembly shown in Figure 4.

The weld may be either partial or full penetration through all sheets or plates.

Figure:3 — Test piece for a T-joint

© 1SO 2002 - All rights reserved
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Key
1

Edd
az4x(

b > 300
t and t

NOTE

6.3 W

Prepara
pPWPS 4

If tack W

Welding

7

7.1

Examination and testing_include the non-destructive examination (NDE) and destructive testing which
accorda

Ex

E

ISO 15614-11:2002(E)

-\ 7

e preparation and fit-up as detailed in the preliminary Welding procedure specification\(pWPS)
f, + ) ; minimum value 100 mm

mm

= plate thicknesses

The joint may also consist of three or more overlapping sheets.

Figure 4 — Test piece for a lap weld

elding of test pieces

ion and welding of test pieces representative of the application shall be carried out in accordan
nd under the same conditions as those used forwelding production.

elds are to be fused into the final joint, théy-shall be included in the test piece.

and testing of the test pieces shallbe witnessed by an examiner or an examining body.

hmination and testing

tent of examinatiefiand testing

nce with the-réquirements of Tables 1, 2 or 3, as appropriate.

ce with the

shall be in

© 1SO 2002 — All rights reserved
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Table 1 — Examination and tests for welds in accordance with acceptance level B

Test piece Type of examination and test EExtent of examination and test See table
footnote
Butt weld - Visual examination 100 % -
Figures 1, 2 a) and 2 b) - Radiographic examination 100 % a
- Ultrasonic examination 100 % a
- Surface crack detection 100 % b
- Metallographic examination 1 section minimum C
- Hardness test if required d
- Transverse bend test if required : e
2 root bend specimens
and

2 face bend specimens

- Longitudinal bend test if required : f
1 root bend specimen‘and
1 face bend specimen

- Transverse tensile test 2 specimens g
- Toughness test 1 set of specimens h
T-joint - Visual examination 100 % -
Figurg 3 i - Surface crack detection 100 % b
- Ultrasonic examination 100 % j
- Hardness test if’required -
- Metallographic examination 2 sections c
- Other tests if required
Lap weld - Visual examination 100 % -
Figure 4 - Metallographic examination 2 sections c

- other tests (e.g{ hardness, leak test, | if required -
peel test, ...)

& Radiographic and/or ultrasonic exafination.

b penetrant testing or magnetic-particle examination. For non-magnetic materials, penetrant testing.

¢ Dne section required for«abutt weld in plate ; three sections required for a butt weld in pipe (see Figure 6) ; for each

standard welding position_in-agcordance with EN I1ISO 6947. These sections shall be subjected to macroscopic and
microscopic examinations.

d  ardness tests ‘are required depending on base and filler material.

The two_root'and two face bend test specimens should be preferably replaced by four side bend test specimens when
t> 20 mmx«
f longitudinal bend tests may be used in the case of flat heterogeneous assemblies and replace transverse bend tests

9 For butt welds according to Figure 2 b) transverse tensile tests are not appropriate.

h Depending on the material and the thicknesses and except for butt weld according to Figure 2 b) one or more sets
can be taken from the weld metal and from the HAZ. These tests are relevant when the parent metal has a specified
toughness or when prescribed by the application standard. If no testing temperature is specified, the test shall be carried
out at room temperature. See also 7.4.3. In case of use of any kind of filler material, additional toughness test specimens
shall be taken from the top and the root area.

! When the WPS has not been qualified by other means, additional tests permitting the verification of the mechanical
properties of the assembly shall be considered.

J Unless ultrasonic beam attenuation or material thickness causes ultrasonic examination to be impracticable.

8 © 1SO 2002 - All rights reserved
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Table 2 — Examination and tests for welds in accordance with acceptance level C

Test piece Type of examination and test Extent of examination and test See table
footnote
Butt weld - Visual examination 100 % -
Figures 1, 2 a) and 2 b) - Radiographic examination 100 % @
- Ultrasonic examination 100 % 2
- Surface crack detection 100 % e
- Metallographic examination 1 section minimum b
- Hardness test if required -
- Transverse bend test if required : ¢
2 root bend specimens
and

2 face bend specimens

- Longitudinal bend test if required :
1 root bend specimen_and
1 face bend specimen

- Transverse tensile test 2 specimens 9
T-|oint - Visual examination 100 % -
Figure 3" - Surface crack detection 100 % e
- Ultrasonic examination 100 % !
- Hardness test if.required -
- Metallographic examination I-section minimum ¢
- Other tests if required -
Lap weld - Visual examination 100 % -
Figure 4 - Metallographic examination 1 section minimum ¢

- other tests (e.g. hardness, leak test, | if required -
peel test, ...)

Radiographic and/or ultrasonic examipation.
Penetrant testing or magnetic particle examination. For non-magnetic materials, penetrant testing.

One section required for a butt weld in plate ; three sections required for a butt weld in pipe (see
Figure 6) ; for each standand welding position in accordance with EN 1ISO 6947. These sections shall be]
subjected to macroscopjc examination only.

Hardness tests are required depending on base and filler material.

The two root‘and two face bend test specimens should be preferably replaced by four side bend test
specimens‘'when t> 20 mm.

Longittdinal bend tests may be used in the case of flat heterogeneous assemblies and replace
trapnsverse bend tests.

For 'butt welds according to Figure 2 b) transverse tensile tests are not appropriate.

Whermthe- WPShas ot teenm quatified by other mearns, additiona tests permitting the verificatiom of th
mechanical properties of the assembly shall be considered.

Unless ultrasonic beam attenuation or material thickness causes ultrasonic examination to be
impracticable.

© 1SO 2002 — All rights reserved
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Table 3 — Examination and tests for welds in accordance with acceptance level D

- Metallographic examination

1 section minimum

Test piece Type of examination and test Extent of examination and test See table
footnote
Butt weld - Visual examination 100 % -
Figures 1, 2 a) and 2 b) - Radiographic examination if required -
- Ultrasonic examination if required -
- Surface crack detection if required -

T-joint - Visual examination 100 % -
Figure 3 - Surface crack detection if required P
- Ultrasonic examination if required -
- Metallographic examination 1 section minimum a
Lap weld - Visual examination 100 % -
Figure 4 - Metallographic examination 1 section minimum 2

examination only.

One section required for a butt weld in plate ; three sections required for a butt weld in pipe.(see Figure 6) ; for each
standard welding position in accordance with EN ISO 6947. These sections shall be.subjected to macroscopic

7.2 Location and cutting of test specimens

The locatign of test specimens shall be in accordance with Figurés 5 to 8.

In the case of the overlap area (slope up and slope down)-two metallographic test specimens shall be tal

the following positions :

— one injthe overlap ;

— one in|the slope down area.

If it is not possible to take these two specimens because the extension of the overlap before start of slope

too small, pnly one specimen shall be taken in the slope down area.

Other test specimens may be taken from this area if required in the specification.

Test spec
permitted t
in 7.3.2.

mens shall bel taken after non-destructive examination (NDE) has shown satisfactory resu
D take test specimens from locations avoiding areas showing acceptable imperfections as defing

10

en from

down is

Its. It is
d below
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ey
Arep 1 for 1 tensile specimen ; 1 root and.¥ face bend specimen or 2 side bend specimens.
Arep 2 for impact and additional test specimens if required.
Arep 3 for 1 tensile specimen ; 1 reot and 1 face bend specimen or 2 side bend specimens.
Arep 4 for 1 metallographic specimen/hardness (if required) .
Disgard : if t <25 mm : discard 25 mm, if t > 25 mm : discard 50 mm minimum

ding direction

o A WNPR X

2
®

Figure 5 — Location of test specimens for a linear butt weld
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(9]
<

Area 1° for 1 tensile specimen ; 1(root and 1 face bend specimen or 2 side bend specimens.
Area 2 for impact and additional test specimens if required.

Area 3° for 1 tensile specimén; ‘1 root and 1 face bend specimen or 2 side bend specimens.
Area 4° for 1 metallographic’specimen/hardness (if required).

Area j for 1 metallographic specimen.

Area g for 1 metallographic specimen.

Location of beginning of overlap.

Locatign of beginning of slope down.

Locatign of end of slope down.

Areas|1,2,3 and 4 shall be located outside the RE and EF zones and additionally metallographig
examinatignfor each standard welding position (for orbital welding only).

STIMIUO TN WN - X

Figure 6 — Location of test specimens for a butt weld in pipe
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ta

card : if (1‘l or tz) <25 mm : discard 25 mm ; if (z‘1 or t2)> 25 mm : discard 50-mm minimum

allographic/Hardness test specimens (if required)
er tests (if required)
Iding direction

a T-butt from one or two sides or a fillet weld (partial penetration) from one or two sides

Key
1 Dis
2  Met
3 Oth
4  We
a) in
Key
1 Dis
2
3
4

card : if (l‘1 or tz) <25 mm : discard 25 mm ; if (z‘1 or tz) > 25 mm : discard 50 mm minimum

Metallographic/Hardness test specimens (if required)
Other tests (if required)
Welding direction

b) in a stake weld(s)

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

Discard : if (t1 + tz) <25 mm : discard 25 mm ; if (tl + t2) > 25 mm : discard 50 mm minimum

1
2 Metallpgraphic /Hardness test specimens (if required)
3  Other fests (if required)

4  Welding direction

7.3 Nonfdestructive examination

7.3.1 Me

After any

subjected fo visual surface examination and non-destructive examination in accordance with the Tables of |

Depending

(visual exgmination), EN 1435 (radiographic examination); EN 1714 (ultrasonic examination), EN 571-1 (p
testing), mpgneticle particle examination (EN 1290).

7.3.2 Acq

A welding
in the follo

— ENIS

— PprEN

7.4 Des

7.4.1 Transversetensile testing

74.1.1

§)

Figure 8 — Location of test specimens in a lap weld

hod

equired post-weld heat treatment and prior to the cufting*of test specimens, all test pieces

upon joint geometry and material, non-destructive examination shall be carried out according tg

eptance level

procedure is qualified if any imperfections detected in the test piece are within the specified lim
ving standards, at the agreed acceptance level :

D 13919-1, without the restrictive limitation of thickness, for steels ;

SO 13919-2, for aluminium and its alloys.

fructive tests

Method

shall be
r.1.

EN 970
enetrant

ts given

Transverse tensile testing shall be performed at room temperature or other agreed test temperature. Test

specimens

and testing for transverse tensile testing for butt joints shall be in accordance with EN 895.

For pipes >50 mm outside diameter, the excess weld metal shall be removed on both faces to give the test
specimen a thickness equal to the wall thickness of the pipe.

For pipes < 50 mm outside diameter, and when full section small diameter pipes are used, the excess weld metal
may be left undressed on the inside surface of the pipe.

14
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7.4.1.2  Acceptance level

For welds in acceptance level B or C, the tensile strength of the specimen shall not be lower than the minimum
value specified for the application and included in the pWPS.

7.4.2 Bend testing

7421 Method

Test specimens and test method for bend testing for butt joints shall be in accordance with EN 910.

For disgimitar metat joints or Neterogeneous butt joints T piates, one root and one face fongitudingl bend test
specimgns may be used instead of the transverse bend test specimens.

The former diameter and the method of testing shall be specified in the pWPS.

The tes{ specimens should be bent through 180° unless the strength and/or ductility of the parent metal or weld
metal impose other limitations.

7.4.2.2 | Acceptance level

During testing, unless otherwise specified, the test specimens shall not revealhany imperfection of a length > 3 mm
in any direction. Imperfections not initiated by a weld defect, appearing atthe corners of a test specimen during
testing, ghall be ignored in the evaluation.

7.4.3 Toughness testing

Due to difficulties in carrying out valid toughness tests in narrgw electron beam and laser welds the testto be used
and the pcceptance level shall be defined in the specification.

7.4.4 Hardness testing

7.4.4.1 | Method

The Vickers micro hardness testing shall be ¢arried out in accordance with EN 1043-2.

7.4.4.2 | Acceptance level

The indé¢ntation load and the valug of hardness measured shall conform with the requirements laid dpown at the
design dtage for the part being. fabricated and with the provisions of the application standard.

7.4.5 WMetallographic examination
7.4.5.1 | Method

Macrosqgopic examination shall be carried out in accordance with EN 1321 using either naked gyes or a
magnifidation at up to x 50 as appropriate.

Macro examination shall include part of the unaffected parent metal. Microscopic examination shall be carried out
in accordance with EN 1321.

For welds of acceptance level B the examinations shall include macroscopic and microscopic examinations. They
shall be accompanied with supporting photographs.

For welds of acceptance level C and D, the examinations shall be macroscopic only and shall be accompanied with
supporting photographs for class C and may be accompanied with supporting photographies for class D.

7.4.5.2  Acceptance level

The acceptance levels shall be as defined in the specification and as suggested in EN ISO 13919-1 for steels,
prEN ISO 13919-2 for aluminium and its alloys.
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7.5 Re-testing

If the test piece fails to comply with any of the requirements for visual examination or other non-destructive
examinations specified in 7.3.2, one further test piece shall be welded and subjected to the same examination.

If this additional test piece does not comply with the relevant requirements, the pWPS shall be regarded as not
capable of complying with the requirements of this standard without modification.

If any test specimen fails to comply with the relevant requirements of 7.4 due only to an overlooked imperfection,
one further test specimen shall be obtained for each one that failed. The test specimen can be taken from the same
test piece if there is sufficient material available, or from a new test piece subjected to the same testing conditions.

If the additjonal test specimen does not comply with the relevant requirements, the pWPS shall be regarddd as not

capable of[complying with the requirements of this standard without modification.

8 Range of qualification

8.1 Gengral
All the conglitions of validity stated below shall be met independently of each other.

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

8.2 Relgted to the manufacturer

A qualification of a WPS obtained by a manufacturer is valid>only for welding in workshops under the same

technical and quality control of that manufacturer.

8.3 Relgted to the equipment

A qualification of a WPS is valid only for the electron gun and laser system type used, according to| 4.11 of
prEN 1SO 15609-3:2000, WPS for electron beam(welding, and of prEN ISO 15609-4, WPS for laser beam welding.
This qualification can be extended to similar equipment from the same manufacturer using selected tests defined in
the specifi¢ation.

8.4 Relgted to the jigs, fixtures and tooling

A qualified|WPS is valid only-forjigs, fixtures or tooling specified in the WPS

8.5 Relgted to the parent material

8.5.1 Grgdes

A qualified|WBS is valid only for the grade of parent material (or grades, in the case of heterogeneous asspmblies)

of the test

plece.

The qualification could be extended to equivalent grades defined in the specification.

8.5.2 Geometry of the assembly

8.5.2.1

t : thicknes

Thickness

s of the test piece ;

s : depth of penetration ;

s may be greater than t (presence of an external backing) or smaller (presence of a backing weld or sealing weld).

16
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A procedure test carried out on a thickness "t' for a depth of penetration "s" shall qualify the thicknesses for the
range of qualification given in Table 4.

Table 4 — Range of qualification for thickness

Dimensions in millimetres

Depth of penetration

Acceptance level B

Acceptance level C

Acceptance level D

s<5 t+20% t+£25% t+30%
5<s<25 t+15% 1£20% t+25%
S>25 t+10% 1£15% t+20%

For eagh thickness range the manufacturer may adjust the beam power to achieve the ‘required depth of

penetration.
8.5.2.2 | Diameter of the pipe
A proceflure test carried out on a diameter "D" shall qualify the diameters for the ,range of qualification shown in
Table 5.
Table 5 — Range of qualification for diaméter
"D" diameter Range ‘ef qualification
of the test piece
D >0,75D
8.6 Related to the filler materials
The qualified WPS is valid only for the approved filler material (grade or designation, shape and sizes).
8.7 Related to the joint geometry
The qudified WPS is valid only for thésjoint geometry and within the limits of clearance and misalignment defined in
the welding procedure specificationy-according to joint design in 4.5 of prEN ISO 15609-3:2000 for ele¢tron beam

welding jand of prEN 1SO 15609-4:2000 for laser beam welding.

8.8 Related to the presence of a weld backing
The qualified WPS is Valid only insofar as no backing is added or removed.

The follgwing shall be considered as a backing :

— an (fxternal backing plate ;

— aweld support machined on one of the workpieces ;

— welding of the root of the test piece with a process other than electron or laser beam welding.

In the latter case, the conditions for the execution of the weld deposit remain associated with the qualification test
and therefore they cannot be modified.

8.9 Related to the weld type

The qualification of a WPS obtained is valid only for the weld type used during the procedure test, i.e "full
penetration” or "partial penetration”.
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8.10 Re

lated to the welding position

The qualification of a WPS obtained is valid only for the welding position (defined according to EN ISO 6947) used

during the
8.11 Re

8.11.1 Ele

procedure test.
lated to the welding parameters

ctron beam welding

The qualification of a WPS obtained is valid only insofar as the specified ranges of the welding parameters defined

in the WPS§

8.11.2 Las

The qualifi
in the WPS

8.12 Re

When a pr

to delg

to dec

8.13 Re

It is not pe

to delg

to dec

8.14 Re

The qualifi
the proced

8.15 Du

The durati
welding m

9 Weld

(see 4.13 in prEN ISO 15609-3:2000) and the tolerances specified are met.

er beam welding

cation of a WPS obtained is valid only insofar as the specified range of the welding.parameters
(see 4.13 in prEN ISO 15609-4:2000) and the tolerances specified are met.

ated to preheating

bcedure includes preheating, it is not permissible :

teit;

fease or increase the temperature out of the range defined . by.the WPS.

ated to post weld heat treatment

missible :

te a post weld heat treatment ;

ease or increase the temperature or dutation out of the range defined by the WPS.
ated to the number of passes

Cation of a WPS obtained-is.valid only insofar as the number of passes is the same as the one
lire test.

ration of validity

n of validity.of the welding procedure qualification is unlimited provided that no major modificati
chine has'been made.

defined

used for

bn of the

IngProcedure Qualification Record (WPQR)

The Welding Procedure Qualification Record (WPQR) is a statement of the results of assessment of each test
piece including re-tests. The relevant items listed for the WPS in clause 4 of this standard shall be included,

together w

ith details of any features that would be rejectable by the requirements of clause 7.

If no rejectable features or unacceptable test results are found, a WPQR detailing the welding procedure test piece

results is q

ualified and shall be signed and dated by the examiner or 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 parameters.

An exampl

18

e of the WPQR format is shown in annex A.
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