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National foreword
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EN ISO 15614-11:2002. It is identical with ISO 15614-11:2001.

The UK participation in its preparation was entrusted to Technical Committee

WEE/36, Approval testing of welding procedures and welders, which has the
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Foreword

The text of EN ISO 15611:2002 has been prepared by Technical Committee CEN/TC 121 "Welding", the

secretariat of which is held by DS, in ¢ Iaboratlon with Techmcal Committee ISO/TC 44 "Welding and allied

nrococcag”
PiOCTSSCS .

This European Standard shaii be given the status of a nationai standard, either by pubiication of an identicai text or
by endorsement, at the lat est y September 2002, and conflicting n atlona standards shall be withdrawn at the
latest by September 2002.

This European Standard has been prepared under a mandate nmnq to CEN bv the Eu ean Commission and the

Iron.
o = Opo DG HUGI U IGS WOTH piTva LTI & TG AGVT W SN Uy u e U IVpTa

European Free Trade Association, and supports essential requirements of EU Dlrectlve(s

For relationship with EU Directive(s), see informative annex ZB, which is an integral part of this standard.

Annexes A and ZB are informative.

The annex ZA is normative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,

France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.
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Introduction
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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 quality.

To date the suitability of welding procedures has been established for weldments as part of the quality assurance
activity Until now, establishing the suitabillty of welding procedures by weld procedure testing was carried out and

....... L~ ~l F P V. Py r ~L L. P I 2 H e TL. | T P P vy PPNy - S § AR
UUDUIIIUIILUU Ullly 10 weilaments IIIVUIVIIIg bdltﬂy ana e pUUIIb inerest. 1n curopcedii IIdIIIIUIIIbdlIUII or e

m(‘l:)

provision for welding procedure tests is currently being sought by means of European Standards. In this way

greater confidence will be generated for the customer by the manufacturer.

The proofs also serve as the basis for the mutual recognition of performance reached by the relevant authorities. In
this standard, the term "welding procedure" comprises all the activities which influence the welding result, such as
preparation, welding parameters, post treatment and reworking.
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This European Standard specifies how a weiding procedure specification for eiectron or iaser beam weiding 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

quaiified weiding procedure for ali practicai weiding operations within the range of variabies listed in clause 8.
Tests shall be carried out in accordance with this standard together with additional tests when specified.
This standard applies to metallic materials, irrespective of the shape of the parts, their thicknesses, manufacturing

method (rolling, forging, casting, sintering, etc.) and their heat treatment. It covers unlimitedly the production of new
parts and repair work.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 571-1, Non destructive testing — Penetrant testing — Part 1 : General principles.

EN 895, Destructive tests on welds in metallic materials — Transverse tensile test.

EN 910, Destructive tests on welds in metallic materials — Bend tests.

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

EN 1043-2, Destructive test on welds in metallic materials — Hardness test — Part 2: Micro hardness testing on
welded joints.

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 of welds.
EN 1435, Non-destructive examination of welds — Radiographic examination of welded joints.

EN 1714, Non destructive 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 1SO 15607, Specification and approval of welding procedures for metallic materials — General rules
(ISO/DIS 15607:2000).

prEN I1SO 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 I1SO 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 (ISO 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).
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For the purposes of this European Standard, the terms and definitions given in prEN iSO 15607,
prEN 1SO 15609-3 and prEN ISO 15609-4 apply.
4 Welding procedure specification (WPS)

A pWPS (preliminary welding procedure specification) shall be prepared in accordance with

prEN 1SO 15609-3 for electron beam weiding and prEN ISO 15609-4 for iaser beam weiding. it shail specify the
tolerances for all the relevant parameters.

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

The welding procedure specification (WPS) shall give details on how a welding operation is to be performed,
inciuding tacking and fixturing.

5 Welding procedure test

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

In order to take into account the service performance needs of the products, the qualification may be made
according to any of the acceptance levels B, C or D as defined in EN ISO 13919-1 for steels or in prEN ISO 13919-

2 for aluminium and its alloys.

The quality level necessary in each case should be specified by the application standard or the responsible
designer.

6 Test piece

6.1 General

The assembly to which the electron or laser beam welding procedure applies in production may be represented by
one or more standardized test pieces as defined in 6.2.

6.2 Shape and dimensions of test pieces

The test pieces shall be of sufficient size to ensure an adequate heat distribution and for the application of non-
destructive and/or destructive tests.

The test piece shall be designed to represent, as far as possible, the component and joint geometry and shall be
specified.

One or more additional test pieces or a longer test piece than the minimum size, may be used in order to allow for
extra and/or for re-testing specimens, according to 7.5.

For plate material, the principal direction of rolling shall be marked on the test piece, if requested by the application
standard or 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.
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6.2.1 Linear butt weld

The test piece shall be in accordance with Figure 1.

O

Key

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

b =6 x t; minimum value 300 mm

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

Figure 1 — Test piece for a linear butt weld
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EN ISO 15614-11:2002

6.2.2 Circular butt weld

. PRY R | R .

in cases where ihe diameter, D, of the part is greater than 150 mm and D > 20 {, the quaiification of the procedure
may be achieved by welding a Imea test piece. The test shall be designed to incorporate the weld overlap and
siope down areas.

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

6.2.2.1  Radial butt weid 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)

~
O

Key

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

D = outside dimension of the pipe

t = wall thickness of the thinner pipe in a dissimilar thickness joint

a) Test piece for a radial butt weld in pipe

Copyright by the British Standards Institution
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1 Edge preparation and fit-up as detailed in the preliminary Welding Procedure Specification (pWPS)
a = minimum plate dimension or component diameter

D = outside dimension of the pipe

a>D+6 t; minimum value D + 150 mm

t = plate thickness

b) Test piece for an axial weld in pipe to pipe or pipe to plate

Figure 2 — Test pieces for circular butt welds

6.2.3 Other types

6.2.3.1 T-joint

The test piece shall be in accordance with Figure 3.

T-joint of the following types can be made :

a) T-butt from one side ;

b) T-butt from two sides ;

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

d) a stake weld(s).
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1 Edge preparation and fit-up as detailed in the preliminary Welding Procedure Specification (pWPS)
For a), b) and c¢) configurations : For d) configuration :
a; > 6 x t ; minimum value 50 mm a1 =6 x & ; minimum value 50 mm
a, > 6 x t; minimum value 100 mm a2 6 X b ; minimum value 100 mm
b= 300 mm b > 300 mm

t, and t‘2 = plate thicknesses
Figure 3 — Test piece for a T-joint

6.2.3.2 Lap weld
The test piece for a two layer 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.

10
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a>4x(t + &) ; minimum value 100 mm
b>300 mm

t; and £, = plate thicknesses

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

Figure 4 — Test piece for a lap weld

6.3 Welding of test pieces

Preparation and welding of test pieces representative of the application shall be carried out in accordance with the
pWPS and under the same conditions as those used for welding production.

If tack welds are to be fused into the final joint, they shall be included in the test piece.

Welding and testing of the test pieces shall be witnessed by an examiner or an examining body.

7 Examination and testing

7.1 Extent of examination and testing

Examination and testing include the non-destructive examination (NDE) and destructive testing which shall be in
accordance with the requirements of Tables 1, 2 or 3, as appropriate.

11
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Table 1 — Examination and tests for welds in accordance with acceptance level B

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 % 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 : €
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 % -
Figure 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, ...)
8  Radiographic and/or ultrasonic examination.
b Ppenetrant testing or magnetic particle examination. For non-magnetic materials, penetrant testing.
c

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 and
microscopic examinations.

d  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.

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.

12
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Table 2 — Examination and tests for welds in accordance with acceptance ievei C

- Metallographic examination

- Hardness test if required -
- Transverse bend test if required : ©
2 root bend specimens
and

- Longitudinal bend test

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 % a
- Ultrasonic examination 100 % @
- Surface crack detection 100 % ®

1 section minimum

2 face bend specimens

if required :

1 raot band snacimaen an. A
1 FC01 0end spedimen anda

1 face bend specimen

- other tests (e.g. hardness, leak test,

peel test, ...)

- Transverse tensile test 2 specimens g
T-joint - Visual examination 100 % -
Figure 3" - Surface crack detection 100 % e
- Ultrasonic examination 100 % :
- Hardness test if required -
- Metallographic examination 1 section minimum ¢
- Other tests if required -
Lap weld - Visual examination 100 % -
Figure 4 - Metallographic examination 1 section minimum ©

if required

Radiographic and/or ultrasonic examination.

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 standard welding position in accordance with EN ISO 6947. These sections shall be
subjected to macroscopic 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 {> 20 mm.

Longitudinal bend tests may be used in the case of flat heterogeneous assemblies and replace
transverse bend tests.

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

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.

Unless ultrasonic beam attenuation or material thickness causes ultrasonic examination to be
impracticable.
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Table 3 — Examination and tests for welds in accordance with acceptance level D

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 -
_ Quirfana crack datactinan 7 S | _
Surface crack detection if required
- Metallographic examination 1 section minimum 2
T-joint - Visual examination 100 % -
Figure 3 - Surface crack detection if required -
- Ultrasonic examination if required -
- Metallographic examination 1 section minimum @
Lap weid - Visuai examination 100 % -
Figure 4 - Metallographic examination 1 section minimum @
@ 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
examination only.

7.2 Location and cutting of test specimens
The location of test specimens shall be in accordance with Figures 5 to 8.

In the case of the overlap area (slope up and slope down) two metallographic test specimens shall be taken from
the following positions :

— one in the 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 down is
too small, only 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 specimens shall be taken after non-destructive examination (NDE) has shown satisfactory results. It is

permitted to take test specimens from locations avoiding areas showing acceptable imperfections as defined below
in7.3.2.

14

Copyright by the British Standards Institution
Sat Nov 29 21:24:29 2014



rd
[HHI

e — — —

©

T TEHTHETNT

© ©

N

ey
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 specimen ; 1 root and 1 face bend specimen or 2 side bend specimens.
Area 4 for 1 metallographic specimen/hardness (if required) .
Discard : if t< 25 mm : discard 25 mm, if {> 25 mm : discard 50 mm minimum

Welding direction

O OAWN =X

Figure 5 — Location of test specimens for a linear butt weld

15
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1 Area 1° for 1 tensile specimen ; 1 root and 1 face bend specimen or 2 side bend specimens.
2 Area 2° for impact and additional test specimens if required.

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

5 Area 5 for 1 metallographic specimen.

6 Area 6 for 1 metallographic specimen.

R Location of beginning of overlap.

E Location of beginning of slope down.

F Location of end of slope down.

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

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

16
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Discard : if (t1 ort)<25mm :discard 25 mm ; if (t1 or t2)> 25 mm : discard 50 mm minimum
Metallographic/Hardness test specimens (if required)

1
2
3 Other tests (if required)
4  Welding direction

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

Key

1 Discard :if (£ or t,)< 25 mm : discard 25 mm ; if (¢, or £,)> 25 mm : discard 50 mm minimum
2 Metallographic/Hardness test specimens (if required)

3  Other tests (if required)

4  Welding direction

b) in a stake weld(s)
Figure 7 — Location of test specimens in a T-joint

17
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1 Discard : if (¢, + ¢) <25 mm : discard 25 mm ; if (¢, + {) > 25 mm : discard 50 mm minimum
2  Metaiiographic /Hardness test specimens (if required)

3 Other tests (if required)

4  Welding direction

Figure 8 — Location of test specimens in a lap weld

7.3 Non-destructive examination

7.3.1 Method

After any required post-weld heat treatment and prior to the cutting of test specimens, all test pieces shall be
subjected to visual surface examination and non-destructive examination in accordance with the Tables of 7.1.

Depending upon joint geometry and material, non-destructive examination shall be carried out according to EN 970

(visual examination), EN 1435 (radiographic examination), EN 1714 (ultrasonic examination), EN 571-1 (penetrant
testing), magneticle particle examination (EN 1290).

7.3.2 Acceptance level

A welding procedure is qualified if any imperfections detected in the test piece are within the specified limits given
in the following standards, at the agreed acceptance level :

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

— prEN ISO 13919-2, for aluminium and its alloys.
7.4 Destructive tests

7.41 Transverse tensile testing

7411 Method

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.
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7.41.2 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
7.4.21 Method

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

For dissimilar metal joints or

specimens may be used inst

(]
Q)

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

The test specimens should be bent throuah 180° unless the strenath and/or dugtility of the parent metal or weld
€ 1881 Sspedimens SnCuiG D Dent InNrcug! CU~ UNIess tne strengin and/or QuUCliily OF TNe parent melai or weid
metal impose other limitations.

7.4.2.2 Acceptance level
During testing, unless otherwise specified, the test specimens shall not reveal any imperfection of a length >3 mm

in any direction. Imperfections not initiated by a weld defect, appearing at the corners of a test specimen during
testing, shall be ignored in the evaluation.

7.4.3 Toughness testing

Due to difficulties in carrying out valid toughness tests in narrow electron beam and laser welds the test to be used
and the acceptance level shall be defined in the specification.

7.4.4 Hardness testing

7441 Method

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

7.44.2 Acceptance level

The indentation load and the value of hardness measured shall conform with the requirements laid down at the
design stage for the part being fabricated and with the provisions of the application standard.

7.4.5 Metallographic examination

7.451 Method

Macroscopic examination shall be carried out in accordance with EN 1321 using either naked eyes or a
magnification 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 1SO 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.

cLE Djeut

If this additional test pie

15 aUuiuun WOOL PIU

capable of complying with

doae not nnmnl\l with the relevan
A A AV ) v W y Vi 1

requirements, the pWPS
1w MiIv Twivval LA~ nmoinivl e 7

n'
o, [N

+
he requirements of this standard without modification.

t

If any test specimen fails to comply with the relevant requirements of 7.4 due only to an overlooked imperfection,
one further test specimen shaii be obtained for each one that faiied. 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 additional test specimen does not comply with the relevant requirements, the pWPS shall be regarded as not
la ~f ~

it e va tha ramiiiran anta ~AF thia ‘-ﬂ-\"n—" wasibho b A At A

Cclp"u € O1 GO MP yllly Wll.ll uic IUqUIIUIIIUI itS Or tniS Stanaairia witnout moairnicauon.

8 Range of qualification
8.1 General
All the conditions of validity stated below shall be met independently of each other.

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

8.2 Related 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 Related 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 1SO 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 specification.

8.4 Related to the jigs, fixtures and tooling
A qualified WPS is valid only for jigs, fixtures or tooling specified in the WPS
8.5 Related to the parent material

8.5.1 Grades

A qualified WPS is valid only for the grade of parent material (or grades, in the case of heterogeneous assemblies)
of the test piece.

The qualification could be extended to equivalent grades defined in the specification.
8.5.2 Geometry of the assembly

8.5.21 Thickness

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

Tabie 4 — Range of quaiification for thickness

Dimensions in millimetres

Depth of penetration | Acceptance level B Acceptance level C Acceptance level D

s <h #4120 9L fi1 285 0L f4+ 20 9L

s<b +20 % t+25% +30 %

5<s<25 t£15% 1+20% t£25%

s >25 t+10% t+15% t+20 %
CAav Aan~ h thiAl oo ramea B - e T N By ~A ot tha hhamn;s ~caiae A anbhiaiia A e mAd Aamdl AF
rOf €acn NICKNESS range€ tn€é manuracturer mday adjusSt tn€ o€aim pOwWEr 10 acnieveé tné requiread agpin Oi

penetration.

8.5.2.2 Diameter of the pipe

Table 5.

A procedure test carried out on a diameter "D" shall qualify the diameters for the range

Table 5 — Range of qualification for diameter

"D" diameter Range of qualification
of the test piece

D >20,75D

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 qualified WPS is valid only for the joint geometry and within the limits of clearance and misalignment defined in

the welding procedure specification, according to joint design in 4.5 of prEN ISO 15609-3:2000 for electron beam
welding and of prEN ISO 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 following shall be considered as a backing :

— an external backing plate ;

— a weld 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 Related 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 procedure test.

8.11 Reiated to the weiding parameters

8.11.1 Electron beam welding

The qualification of a WPS btained is valid only insofar as the specified ranges of the welding parameters defined
in the WPS (see 4.13 in prEN 1SO 15609-3:2000) and the tolerances specified are met.

Ao

The quallrlcatlon of a WPS obtained is vaiid Oﬂly insofar as the specmeo range of the welomg parameters defined
in the WPS (see 4.13 in prEN ISO 15609-4:2000) and the tolerances specified are met.

— todeleteit;

— to decrease or increase the temperature out of the range defined by the WPS.

8.13 Related to post weld heat treatment
It is not permissible :
— to delete a post weld heat treatment ;

— to decrease or increase the temperature or duration out of the range defined by the WPS.

8.14 Related to the number of passes

The qualification of a WPS obtained is valid only insofar as the number of passes is the same as the one used for
the procedure test.

8.15 Duration of validity

The duration of validity of the welding procedure qualification is unlimited provided that no major modification of the
welding machine has been made.

9 Welding Procedure 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 with 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 qualified 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 example of the WPQR format is shown in annex A.
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Annex A
{infArmativa)
\" nuiii |al|VU}

Manufacturer's welding proced

1Y E=T 101 2= Lo (U] (=) o
,Arirlroce .

A T 0. tttntatiatnaaanasaasnassnnsssnsasasasasasasasssasasssasasasasssasessnsssssnssssssssssssssssssssssasssssssassssssssnssssssssssssssssssssssasasosasasasasannns

Code/TeSstiNg STANAAIG: .........ooiiii et a et e ettt et et s et
Date Of WEIAING: ... ittt ettt e et te et ee ekt e e e e ea e e e eabe e et eeenneeeeneeeeeseeenneeeenneeanes

Extent of qualification

WEIHING PIrOCESS: ...ttt ettt ettt et e h et et eh e e et e et e shbe e e eee e e s s e eeb e e e saee e e s eesaae e e srneenns
=T 0T oL 11T 01 4 01 PP PUPRPPPUPPPN
o] 01 4§ o1 OO OO T OO P TR OP TR PPPTPP
Depth Of PENEITALION: ... .o et e et e e et e e et e e e et ae e e e ae e e eann e e e eanaeaeaas
L T a1 1= L PRSP OPP PSP
Material thiCKNESS (IMM): ...ttt e e ettt e e ettt ae e e ssaeeeeeetseaeesesneaeeessnseeeesnneaeaeans
Outside dIameter (MM ..ot e ettt e e et e e e et ee e e eaeeeeeeassaeeeesnnaeeeennsaeeeennnaeaeans
Filler Metal tyPe (if @NY): ..ottt ettt et nean
V4= o011 o USSP
Shielding gas: .....cccccoveereieeeeeeeee. Plasma gas : .....cccoovvveiiiinienniecns Backing gas : .....ccceeverrieennnn.
WEIAING POSIEION: ...ttt et h et et e a et eh e et ehbe e e eb bt e e s eeeabe e e ebbe e et eeenbe e s sbneennes
PrER@AL: ... e e e e h e et eh bt e et ea et e ehbe e e e e et e nane e e
Post-weld heat treatment and/or heat treatment: ...
L@ (1= o1 Lo F- L o] USRS

Certified that test welds prepared, welded and tested satisfactorily in accordance with the requirements of the
code/testing standard indicated above.

Examiner or examining body
Location Date of issue
Name, date and signature
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Details of weld test
Welding procedure specification

See annex A of prEN ISO 15609-3:2000 for electron beam welding and of prEN ISO 15609-4:2000 for laser beam
weiding.
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Test resuits

Identification of the test piece :

Non dactriictiva ayamination -
NOnN GesStruclive examination ©

carried out by : With defect
Without | Acceptable Not
defect acceptable

. Visual examination : required YesdO NoO

. Radiographic examination : required YesO NoO

Film type : Mark :
. Ultrasonic examination : required YesO NoO
. Penetrant testing : required YesO NoO

Destructive tests :

Trancunran tancila fact - ramiirad Vas M NA M1
11aliovolioT LTIHIDIT LTOL . 1TYUull TuU 1CO 11 INU g
carried out by :
Type of test specimen : Normal O Reduced O Machined flush weld : Yes O No O
Test specimen Rm % Fracture location
Mark Type Size N/mm2 | Elongation [ Parent HAZ Weld Remarks
material metal
. Bend test : carried out by :
Transverse required Yes O No O
Longitudinal required Yes O No O
Test specimen Specimen d of Loading Bending conditions Bend
Mark Type Size mandrel span Face Root Side angle | Remarks
mm mm mm
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Identification of the test piece :

. Impact test : required Yes O No O
carried out by :
Section Location K
Identification | atroot | Temperature
mark of notch Test specimen Notch Remarks
cm?2 °’C J/cm2
Centre | Surface | WM | HAZ | Individual | Average
WM : Weld Metal
HAZ : Heat Affected Zone
Hardnace tact - raniiirad Vac M NaA M
- HIATUNIUOO LWUoL . Tuyuiniou 190 La NV g
carried out by :
Sketch of the test specimen Traverse N° Results
. Metallographic examination : required Yes O No O

carried out by :

Test report N°
Test results are acceptable :

Tests carried out in presence of :
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Annex ZA
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List of ISO corresponding standards to European Standards given in clause

)
Vo)

2

European Standard | iSO standard | Title of iSO standard

given in clause 2 corresponding

EN 895 1ISO 4136 Destructive tests on welds in metallic materials —
Transverse tensiie test

EN 910 1ISO 5173 Destructive tests on welds in metallic materials —
Bend tests

EN 970 1SO/DIS 17637 Non-destructive examination of fusion welds —
Visual examination

EN 1043-2 1ISO/DIS 9015-2 Destructive test on welds in metallic materials —
Hardness test — Part 2 : Micro hardness testing
on welded joints

EN 1290 ISO/DIS 17638 Non-destructive  examination of  welds —
Magnetic particle examination of welds

EN 1321 ISO/DIS 17639 Non-destructive examination of fusion welds —
Macroscopic and microscopic examination of
welds

EN 1435 ISO/DIS 17636 Non-destructive examination of welds —
Radiographic examination of welded joints

EN 1714 ISO/DIS 17640 Non destructive examination of welds —

Ultrasonic examination of welded joints

Copyright by the British Standards Institution
Sat Nov 29 21:24:31 2014

27



Annex ZB
(infAarmativa)
\" nuiii |aL|VU)

Clauses of this European Standard addressing essential requirements or
other provisions of EU directives

This European Standard has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association and supports essentiai requirements of EU Directive 97/23/EEC.

WARNING Other requirements and other EU Directives may be applicable to the product(s) falling within the

its and other EU Directives may
scope of this standard.
The following clauses of this standard are likely to support requirements of EU Directive 97/23/EEC.

Compliance with the clauses of this standard provides one with means of conforming with the specific essential
requirements of the Directive concerned and associated EFTA regulations.

Table ZB.1 — Relation between this European Standard and the Directive 97/23/EEC

Clauses/Paragraphs of this Essential requirement of the Comments/Notes
European Standard Directive 97/23/EEC
All clauses Annexe |, 3.1.2 Permanent joining
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