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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
establlshed has the rlght to be represented on that comm|ttee Internat|onal organlzatlons governmental and

Standards
ication as an

jgct of patent

bration with
ification of
cooperation

between ISO and CEN (Vienna Agreement).

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

ISO| 15614 consists of the following parts, under the general title Specification and qualificatior] of welding
pro¢edures for metallic materials — Welding.procedure test:

— | Part 1: Arc and gas welding of ste€els-and arc welding of nickel and nickel alloys
— | Part 2: Arc welding of aluminitim and its alloys

— | Part 3: Arc welding of cast\iron

— | Part 4: Finishing welding of aluminium castings

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

— | Part 6: Arc welding of copper and its alloys

— | Part 7: Gorrosion resistant overlay, cladding restore and hardfacing

— | Part 8:Welding of tubes to tube-plate joints

— | Part 9: Arc underwater hyperbaric wet welding

— Part 10: Underwater hyperbaric dry welding
— Part 11: Electron and laser beam welding
— Part 12: Spot, seam and projection welding
— Part 13: Resistance butt and flash welding

Annex ZB 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 fulfilment of European Council
Directives has been removed.
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Foreword

This document (EN ISO 15614-2:2005) has been prepared by Technical Committee CEN/TC 121 “Welding”,
the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical

textorbye
the latest b

This document supersedes EN 288-4:1992.

hdorsement, at the latest by Ocltober 2005, and conflicting national standards shall be withdraw
October 2005.

n at

EN ISO 15614 consists of the following parts, under the general title Specification and qualification of welding
procedures|for metallic materials — Welding procedure test:

— Part 1:|Arc and gas welding of steels and arc welding of nickel and nickel alloys

— Part 2:|Arc welding of aluminium and its alloys

—  Part 3:|Welding procedure tests for the arc welding of casts iron 7)

—  Part 4:|Finishing welding of aluminium castings 1)

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

—  Part 6:|Arc welding of copper and its alloys 1)

—  Part 7:|Overlay welding?)

— Part 8:|Welding of tubes to tube-plate joints

— Part 10Q: Hyperbaric dry welding 7)

— Part 11: Electron and laser beanmwelding

— Part 13: Spot, seam and prejection welding

— Part 13: Resistance‘butt and flash welding 7)

According fo the GEN/CENELEC Internal Regulations, the national standards organizations of the folloying
countries dre bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Repuplic,
Denmark, [Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembour:,, :\vlla:ta, thhcllalldo, Nul wayy PU:alld, Pultu\da:, S:uvalr\;a, S:UVUII;G, S'JG;II, vacdcll, SVV;tLGI and
and United Kingdom.

1) To be published.

vi
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All new welding procedure tests are to be carried out in accordance with this document from the date of this
issue.

However, this document does not invalidate previous welding procedure tests made to former standards or

spe

Wh
nec

Red
I1ISO

CITications or previous Issues of this document.

bre additional tests have to be carried out to make the qualification technically equivalen
bssary to do the additional tests on a test piece which should be made in accordance with this

TC 44/SC 10 via your national standards body, a complete listing which can be found at www.

t, it is only
jocument.

uests for official interpretations of any aspect of this document should be directed to the Se¢cretariat of

so.org.

© I1SO 2005 — All rights reserved
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1

ISO 15614

Scope

-2:2005(E)

This document specifies how a preliminary welding procedure specification is qualified by welding procedure
tests.

This document is part of a series of standards, details of this series are given in EN ISO 15607:2003, Annex A.

This document defines the conditions for the execution of welding procedure tests and the range of
qualification for welding procedures for all practical welding operations within the range of variables listed in
Clause 8.

Thi

document applies to the arc welding of wrought and cast aluminium and its alloys. In this do

cument the

terni
This

Arc

NOT
sped

The

2

The
refe

doctiment (including any amendments)-applies.

EN
EN
EN
EN

EN
(ISC

aluminium stands for aluminium and for aluminium alloys.
document does not apply to finishing welding of aluminium castings which is dealt by prEN 1S(
welding of aluminium is covered by the following welding processes in accordance with EN ISG
131 : metal inert gas welding (MIG welding);
141 : tungsten inert gas welding (TIG welding);
15 : plasma arc welding.

E Specific service, material or manufacturing conditions may “require more comprehensive tes
ified by this document (see 7.1).

principles of this document may be applied to other fusion welding processes.

Normative references

following referenced documents are\lindispensable for the application of this document.
fences, only the edition cited applies. For undated references, the latest edition of the
b15, Aluminium and aluminiam-alloys — Wrought products — Temper designations.

b71-1, Non destructive'testing — Penetrant testing — Part 1: General principles.

714, Non-destructive examination of welds — Ultrasonic examination of welded joints.

SO 6947, Welds — Working positions — Definitions of angles of slope and rotation (ISO 6947

SO 9606:2, Qualification test of welders — Fusion welding — Part 2: Aluminium and alumi
9606:2:2004).

D 15614-4.

4063:

ting than is

For dated
referenced

1993).

nium alloys

EN

o0 106U/ ZUUS, Specirication and qualification or welding procequres 1or metallic materials

rules (ISO 15607:2003).

— General

EN 1SO 15609-1, Specification and qualification of welding procedures for metallic materials — Welding
procedure specification — Part 1: Arc welding (ISO 15609-1:2004).

EN ISO 15613, Specification and qualification of welding procedures for metallic materials — Qualification
based on pre-production welding test (ISO 15613:2004).

ISO

ISO

4136, Destructive tests on welds in metallic materials — Transverse tensile test.

5173, Destructive tests on welds in metallic materials — Bend tests.

© ISO 2005 — All rights reserved
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ISO 9017, Destructive tests on welds in metallic materials — Fracture test.

ISO 10042,

Arc-welded joints in aluminium and its weldable alloys — Guidance on quality levels for

imperfections.

ISO 14175,

ISO 14732,

Welding consumables — Shielding gases for arc welding and cutting.

Welding personnel — Approval testing of welding operators for fusion welding and resistance

weld setters for fully mechanized and automatic welding of metallic materials.

ISO 17635,

Non-destructive testing of welds — General rules for fusion welds in metallic materials .

ISO 17636,
ISO 17637,

ISO 17639,
welds.

ISO/TR 156

ISO/TR 176
for arc weld|

ISO/TR 176
aluminium 4

Non-destructive testing of welds —Radiographic testing of fusion-welded joints.
Non-destructive testing of welds — Visual testing of fusion-welded joints

Destructive tests on welds in metallic materials — Macroscopic and microscopic-examination g

08, Welding — Guidelines for a metallic material grouping system.

71-1, Welding — Recommendations for welding of metallic materials— Part 1: General guidarn
ng.

71-4, Welding — Recommendations for welding of metallic\materials — Part 4: Arc welding of
nd aluminium alloys.

3 Terms and definitions

For the pur,
apply.

31
finishing w|
welding car|
agreed qual

4 Prelin

The prelimir
specify the {

Guidance fd

poses of this document, the terms and definitions given in EN 1ISO 15607:2003 and the follov

elding
ried out during production jnjorder to remove casting defects and core openings to ensure
ty of castings

ninary welding-procedure specification (pWPS)

ary welding-procedure specification shall be prepared in accordance with EN ISO 15609-1. It §
olerance<oy all the relevant parameters.

r thé welding of aluminium is given in ISO/TR 17671-1 and ISO/TR 17671-4.

5 Weldi

ng procedure test

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

ng

the

hall
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The welder or welding operator who undertakes the welding procedure test satisfactorily in accordance with
this document is qualified for the appropriate range of qualification in accordance with EN ISO 9606-2 or
ISO 14732, providing that the relevant testing requirements are met.

6 Test piece

6.1 General

The welded joint to which the welding procedure will relate in production shall be represented b

making a

not
requ

6.2

6.2.1
The

Addi
and

For 3

stanjiardized test piece or pieces, as specified in 6.2. Where the production/joint geometry requir

epresent the standardized test pieces as shown in this document, the use of EN 1SQ.456"1
red.

bhape and dimensions of test pieces

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

ional test pieces, or longer test pieces than the minimum size, may be prepared in order to allg
br for re-testing specimens (see 7.6).

Il test pieces except branch connections (see Figure 4) and T-joints (see Figure 3) the materia

t, shall be the same for both plates/pipes to be welded. If required by the application standard, the

work

The
with

The

6.2.2

The

ing, e.g. for extrusion, shall be marked on the test pi€ce.

material thickness and/or pipe outside diameéter of the test pieces shall be selected in &
8.3.2.110 8.3.2.4.

shape and minimum dimensions of the“test piece shall be as follows:

Butt joint in plate with full penetration

est piece shall be prepared.in accordance with Figure 1.

ements do
3 shall be

w for extra

thickness,
Hirection of

ccordance

© ISO 2005 — All rights reserved
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V

Key

1 Joint greparation and fit-up as detailed in the preliminary Welding Procedure Specification (pWPS)
a  Minimym value 150 mm (transverse bend test specimens may require a larger a, see 7.4)

b Minimym value 300 mm

t  Materifl thickness

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

6.2.3 Butt joint in pipe with full penetration
The test pi¢ce 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".

4 © 1SO 2005 - All rights reserved
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Joint preparation and fit-up as detailed in the preliminary Welding Procedure Specificationc(pW
Minimum value 150 mm

Outside pipe diameter

Material thickness

NDQA

Figure 2 — Test piece for a butt joint in pipe with full penétration

PS)

© ISO 2005 — All rights reserved
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6.2.4 T-joint
The test piece shall be prepared in accordance with Figure 3.

This may be used for fully penetrated butt welds or fillet welds.

f

|
RE | 1

|

|

d

|

|

|
. |

|

|

|

|

|

d

Key

1 Weld ¢ne side or both.sides and fit-up as detailed in the preliminary Welding Procedure Specification

(PWP$)
a  Minimym value 150-mm
b Minimgm value300 mm
t  Materil thickness

Figure 3 — Test piece for a T-joint
6.2.5 Branch connection and fillet weld on pipe

The test piece shall be prepared in accordance with Figure 4. The branch angle ¢ is the minimum to be used
in production.

6 © 1SO 2005 - All rights reserved
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This may be used for fully penetrated joints (set-on or set-in or set-through joint) and for T-joints.

1 Moint preparation and fit-up as detailed in the preliminary Welding Procedure Specification (pWPS)
a  Minimum value 150 mm
D, [Outside diameter of the main pipe

D, [Outside diameter of the branch pipe
ty  [Main pipe material thickness

to  [Branch pipe material thickness

a [Branch angle

Figure 4 — Test piece for a branch connection

6.3 Welding of test pieces

Pregaration-and welding of test pieces shall be carried out in accordance with the pWPS and under the
conditions\of welding in production which they shall represent. Welding positions and limitations fgr the angle
of slppe,and rotation of the test piece shall be in accordance with EN ISO 6947. If tack welds are {o be fused

H t b pu | 'H HPSGIY S 1 lball l + Lada ol o +lo + + +
In 0 NS Prouducuurt Jullty, ticy ofidil T ImiciuutTtu it tuic 1ot PJITUT.

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

7 Examination and testing

7.1 Extent of testing

Testing includes both non-destructive testing (NDT) and destructive testing, which shall be in accordance with
the requirements of Table 1.

An application standard may specify additional tests, e.g :

© ISO 2005 — All rights reserved 7
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— longitudinal weld tensile test;

— weld metal bend test or special weld metal bend test to measure elongation;
— tensile test for the determination of the 0,2 % proof strength and/or elongation;
— chemical analysis;

— cruciform test.

NOTE "‘r\or\l'ﬁr\ cnr\llnn material or manufgr\hlrlnn conditions ma\ll rnqnlrn more. nnmr\rnhnncn/n fnehng than is
specified by thls document in order to gain more |nformat|on and to avoid repeating the weldlng procedure test af-a|later
date just to gbtain additional test data.
Table 1 — Examination and testing of the test pieces
Test piece Type of test Extent of testing Footnote
Butt jgint with full penetration Visual 100 % —
Radiographic or ultrasonic 100-% —
(Figurgs 1 and 2) Penetrant testing 100 % —
Transverse tensile test 2\test specimens —
Transverse bend test or fracture 2 root and a
test for cast materials or 2 face test specimens
wrought/cast combinations
Macroscopic examination 1 test specimen —
Microscopic examination 1 test specimen b
T- joint with full penetration - Visual 100 % —
Figure .
gure 3 Penetrant testing 100 % —
Branch connection ° with full M \ inati 4 test . d
penetration Figure 4 acroscepic examination est specimens
Microscopic examination 1 test specimen b
Fillet welds ° Visual 100 % —
Figure 3 and Figure 4 Penetrant testing 100 % —
Macroscopic examination 2 test specimens —
Microscopic examination 1 test specimen b
2  Two root and twe.face bend test specimens may be preferably substituted by four side bend test specimens for
t312 mm.
b o ly for material group 23 and all casting alloys.
C  Tgsts as detailed do not provide information on the mechanical properties of the joint. Where these properties are
re|evant\to the appllcatlon an addltlonal qualification shall also be held e.g. a butt joint qualification.
d

7.2 Location of test specimens

Test specimens shall be taken in accordance with Figures 5, 6, 7 and 8.

8 © 1SO 2005 - All rights reserved
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Test specimens shall be taken after all non-destructive testing (NDT) has been carried out and which has
passed the relevant inspection criteria for the NDT method(s) used.

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

N
w

7 = /
F":"T
| = | L
| - | -
| [ |
| - |
I___/\___'
: -//

l /\AJ\

N ) [~~~ 6

Key
1 Piscard 25 mm
2  Welding direction
3  Area for: — 1 tensile test specimen
— bend test specimens or fracture test specimens
4  Area for: ~—additional test specimens if required
5 RArea for: = 1 tensile test specimen
— bend test specimens or fracture test specimens
6 Area for; — 1 macro test specimen
— 1 micro test specimen
NOTE NOT 10 scale.

Figure 5 — Location of test specimens for a butt joint in plate

© ISO 2005 — All rights reserved 9
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10

Key

—_

NOT

Top of fixed pipe

Area for: — 1 tensile test specimen

— bend test specimens or fracture test'specimens
Area for: — additional test specimens if required
Area for: — 1 tensile test specimen

— bend test specimens or fracture test specimens

Area for: —1
—1

E Not to scale.

macro test specimen
micro test specimen

Figure 6= Location of test specimens for a butt joint in pipe

© 1SO 2005 - All rights reserved
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Key

Discard 25 mm

Micro and macro test specimens
1 macro test specimen

Welding direction

DG DD

Figure 7 —location of test specimens for a T-joint

Key
o Branch angle

Macro test specimens to be taken in positions A and A; and B and B,
Micro test specimen to be taken in position A

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

© ISO 2005 — 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.

Depending upon joint geometry, materials and the requirements for work, the NDT shall be carried out as
required in Table 1 in accordance with ISO 17637 (visual examination), ISO 17636 (radiographic examination),

EN 1714 (ul
7.4 Destru

7.41 Gen

The extent

7.4.2 Transverse tensile test

Test specinjens and testing for transverse tensile testing for butt joints shall be in gecordance with ISO 413

For pipes >
specimen a

For pipes <

metal may be left undressed on the inside surface of the pipe.

The tensile
the parent nj

The tensile
following re

Rm (W)
where

R(w) s

R, (pm) is
T is

For combin

trasonic examination), EN 571-1 (penetrant testing).

ctive tests

eral

bf testing shall be as required by Table 1.

50 mm outside diameter, the excess weld metal shall be removed-on both faces to give the
thickness equal to the wall thickness of the pipe.

50 mm outside diameter, and when full section small diameter pipes are used, the excess V

naterial required in the relevant standard, in the "©! condition for groups 21 and 22, see Table

strength R,,(w) of the welded test specimen in the as post-welded condition shall satisfy
uirement:

= Ry (pm)XT

he tensile strength of the welded test specimen in the as post-welded condition;
he specified minimurmtensile strength of the parent material required in the relevant standard;
he joint efficiency-factor.

btions between different alloys the lowest individual R,,(w) value shall be achieved.

12

6.

test

veld

strength of the test specimen shall not be less than<the corresponding specified minimum valug for

D

the

© 1SO 2005 - All rights reserved
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Table 2 — Efficiency for tensile strength of butt joints

Material group Temper condition of parent | Post weld condition ¢ T= R (w)
or sub-group material before welding 2P R (pm)
(see ISO/TR 15608)
21 All temper conditions As welded 1,0d
22 All temper conditions As welded 1,04
T4 Natural ageing 0,7
T4 Astificial-ageing g7 f
231
T5 and T6 Natural ageing 0,6
T5 and T6 Artificial ageing 0,71
T4 Natural ageing 0,95
T4 Artificial ageing 0,79¢f
23.2
T6 Natural ageing 0,75
T6 Artificialagéing 0,79f
Other alloys All temper conditions >~ 9 —9
See EN 515.
For parent material in other tempers not shown in the Table, R_(w) shall be in accordance with the design
specification.
¢ Ageing conditions shall be in accordance with the design specifieation.
R_(pm) is based on the specified minimum tensile strengthcef-the "O" condition, irrespective of the actual parent
material temper used for the test.
€ When the test pieces are artificially aged after welding-and prior to testing, the efficiency factor T applies to
the T6 parent material condition.
f Higher properties may be achieved if post-weldfull heat treatment is applied. R, (w) shall be in accordance with|the
design specification.
9 The post weld ageing conditions and R (w) shall be in accordance with the design specification.

7.43 Bend test
Test specimens for bend testing for butt joints shall be in accordance with ISO 5173.

Forl all groups the~bend angle shall be 180° using the calculated former diameter based upon material
elopgation as follows:

— | For elongation > 5 %

- 100 % ¢4 _t,

A

where

d is the maximum former diameter

ts is the thickness of the bend test specimen (this includes side bends)

is the minimum tensile elongation required by the manufacturer material specification (for combination
between different alloys the lowest individual value shall be used).

N

Table 3 gives examples of maximum calculated former diameter for some elongations and thicknesses.

© IS0 2005 — Al rights reserved 13
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Values shall be rounded down to aid those performing tests.
A smaller former diameter may be used at the discretion of the testing facility.
— For elongation <5 % annealing shall be carried out before testing. The former diameter shall be

calculated with the elongation given by the specified "O" temper conditions.

During testing, the test specimens shall not reveal any one single flaw >3 mm in any direction. Flaws
appearing at the corners of a test specimen during testing shall be ignored in the evaluation.
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Table 3 — Examples of maximum calculated former diameter for some elongations and thicknesses

Elongation 4
%
Thickness
of "::s':e"d 8 10 12 15 17 20 25 35
specimen
g Maximum calculated former diameter d
mm mm
4 46 36 29 23 20 16 12 7
6 69 54 44 34 29 24 18 11
8 92 72 59 45 39 32 24 15
10 115 90 73 57 49 40 30 19
12 138 108 88 68 59 48 36 22
15 172 135 110 85 73 60 45 28
20 230 180 147 113 98 80 60 37
25 288 225 183 142 122 100 75 46
30 345 270 220 170 146 120 90 56
35 402 315 257 198 171 140 105 65
40 460 360 293 227 195 160 120 74

7.4.4 Fracture test

Test specimens and testing for fracture.test for butt joints shall be in accordance with ISO 9017.

7.4.5 Macroscopic/Microscopic examination

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

The macroscopic examination shall include unaffected parent material.
The acceptancelevels stated in 7.5 shall apply.

Cafe should\be taken when etching certain alloys to avoid producing crack like indications.

7.5 Acceptance levels

A welding procedure is qualified if the imperfections in the test piece are within the specified limits of level B in
EN 30042 except for imperfection types as follows: excess weld metal, excess convexity, excess throat
thickness and excessive penetration, for which level C shall apply.

The correlation between the quality levels of ISO 10042 and the acceptance levels of the different NDT
techniques are given in ISO 17635.

7.6 Re-testing
If the test piece fails to comply with any of the requirements for visual examination or NDT specified in 7.5,

one further test piece shall be welded and subjected to the same examination. If this additional test piece does
not comply with the requirements, the welding procedure test has failed.
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If any test specimens fail to comply with the requirements for destructive testing in accordance with 7.4 but
only due to weld imperfections, two further test specimens shall be tested for each one that failed. The
additional test specimens can be taken from the same test piece, if there is sufficient material, or from a new
test piece.

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

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 comply with the requirements, the welding procedure test has
failed.

8 Range of qualification

8.1 General
Each of theg conditions given in Clause 8 shall be met in order to comply with this document.

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

8.2 Relat]d to the manufacturer

A qualificafion of a pWPS by a welding procedure test according té:this document obtained by a manufacturer
is valid for velding in workshops or sites under the same technicaland quality control of the manufacturer

Welding is|under the same technical and quality control when the manufacturer who performed the we|ding
procedure fest retains complete responsibility for all welding carried out to it.

8.3 Relatéed to the parent material

8.3.1 Parent material grouping

In order to]| minimize the number of welding procedure tests, aluminium and aluminium alloys are grouped
according to ISO/TR 15608.

The grouping is made in respectof the intentional added elements but not for trace impurities.

Separate felding procedure qualifications are required for each parent material or parent material
combinatiohs not covered by the grouping system.

Permanen{ backing material shall be considered as a parent material within the qualification (sub-)group.

The range pf-qualification for similar and dissimilar joints is given in Table 4.

Any dissimilar metal joint not covered by Table 4 shall require a specific test with no range of qualification for
other parent materials.

For verification of mechanical properties additional test pieces may be required on similar metal joints.

Any qualification obtained for a dissimilar metal joint gives qualification for each sub-group of parent material
welded with the same type of filler metal.
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Table 4 — Range of qualification for similar and dissimilar metal joints

Material (sub-) | Similar joint range
group of the test (sub-) groups Dissimilar joint range (sub-) groups
piece

21to 21 21to 21 Not applicable

22.1t0 22.1 22110221 22110222
22.21t022.2

22210222 22210222 22110222
22.1t0 221

2210223 22310223 combimations betweenm 227122725223 and 224
22.1t0 221
22210222
22410224

22 A t0 22.4 22.41022.4 Combinations between 22.1, 22.2, 22.3 and 22.4
22.1t022.1
22.21022.2
22310223

231 to 231 23.1t0 231 Combinations between 22.1, 22.22%22:32 and 22.4 2
22110221

22.2t022.272
22.3t022.32
2241022472

23210 23.2 23.21t023.2 23.2t0 231
23.1t0 23.1 Combinationsbetween 22.1,22.22,22.38 and 22.42
22110221

22.2t022.272
22.3t022.32
2241022472

241 to 241 24110 241 Not applicable

24P to024.2 24210242 24.21024.1and 24.2t023.1P
24110 244

23.1toR31b

2510 25 251025 2510241
24110 24.1 25t024.2
24210242

26 to 26 26 to 26 26toanyof24.1¢,24.2¢0r25¢
241t024.1°¢
242t024.2¢

£90 10 £0

NOTE The qualification is valid provided the same filler material is used.

@  Provided Al-Mg filler material is used.
b Provided Al-Si filler material is used.
€ Only for castings.

8.3.2 Parent material thickness and pipe diameter

8.3.2.1 General

Nominal thickness ¢ shall have the following meanings:

© ISO 2005 — All rights reserved
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a) For a butt joint:

the parent material thickness which, for joints between dissimilar thicknesses, is that of the thinner

materi

al.

b) For a fillet weld:

the parent material thickness qualified for joints between different thicknesses is that of the thinner
material. For each thickness range qualified as in Table 5 there is also an associated range of qualified
fillet weld throat thicknesses as given in 8.3.2.3.

c) Fora
the thi
d) Fora

the thi

8.3.2.2

The qualifi
qualificatio

For multi-p
basis for th

For autom

et-on branch connection:
ckness of the branch pipe.
set-in or set-through branch connection:

ckness of the main pipe.

Range of qualification for parent material thickness

cation of a welding procedure test on thickness ¢ for single and/multi-run processes shall in
h for thickness ranges given in Table 5.

rocess procedures, the deposited weld metal thickness fereach welding process may be used
e range of qualification for the individual welding process.

htic single run processes the depth of penetrationts the maximum depth qualified.

Table 5 — Range of qualification for parent material thickness for plates and pipes

Dimensions in millimetres

Thickness of the test piece Range of qualification
t
t=3 0,5¢tto2¢
8<7r<20 3to2¢
t>20 >0,8¢

tlude

as a

18
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8.3.2.3 Range of qualification for throat thickness of fillet welds

In addition to the requirements of Table 5, the range of qualification of the throat thickness a is given in
Table 6.

Table 6 — Range of qualification for the throat thickness for plates and pipes

Dimensions in millimetres

Throat thickness of the test piece Range of qualification
a
<16 075 ato 57
a>10 >7,5

WhHere a fillet weld is qualified by means of a butt weld test, the throat thickness range qualified shall be based
on the thickness of the deposited weld metal.

WhHhere the majority of production work is fillet welding, an additional fillet weld test-may be requiredl.

8.312.4 Range of qualification for the diameter of pipes and branch connections

The qualification of a welding procedure test on diameter D shall include qualification for diameters in the
follpwing ranges given in Table 7.

Quaglification given for plates also covers pipes when the outside diameter is > 500 mm or when the diameter
is 3 150 mm welded in the welding position PA or PC (rotated position).

Table 7 — Range of qualification for'pipe and branch connection diameters

Dimensions in millimetres

Diameter of the test piece Range of qualification
Da
D25 0,5Dto2D
D>25 > 0,5 D (25 mm min)
NOTE For structural hollow section, D is the dimension of the smaller side.
a8~ P'is the outside diameter of the pipe or outside diameter of the branch pipe.

8.313 Angleof branch connection

A welding’procedure test carried out on a branch connection with angle o shall qualify all branch jangles ¢4 in
the|range of o< o4 < 90°.

8.4 Common to all welding procedures

8.4.1 Welding process

Each degree of mechanisation shall be qualified independently (manual, partly mechanised, fully mechanised
and automatic).

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-
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process procedure test. The qualification of such a test is only valid for the process sequence carried out
during the multi-process procedure test.

NOTE It is not allowed to use a multi-process procedure test to qualify any single process unless the testing carried
out on the welding process conforms to this document.

8.4.2 Welding positions

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

8.4.3 Tyle of joint

The range|of qualification for the types of welded joints used in the welding procedure test is given'in Talle 8.
In this tabl¢ the range of qualification is indicated in the same horizontal line.

It is not pefmitted to change a multi-run deposit into a single run (or single run on each side) or vice verga for
a given welding process.
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Table 8 — Range of qualification for type of joint

Range of qualification
Butt joint on plate ° Butt joint on Branch Fillet
Type of joint pipe connections welds
in the test piece on
used in the welding Welded | Welded | pipe
procedure test Welded_from Weldedl from Welded_from from from and
one side both sides one side one both plate
side sides
with no with no with no . . .
backing | backing | gouging | gouging | backing | backing
with
Welded | packing X — X — X — — XF X
from one
side no
. X X X X Xa xXa X8 Xp X
Butt joint backing
on glate? with
from both
sides no X — X X — — — X P X
gouging
with
. X — X — X — — X X
Butt] joint ]\,Ne'ded backing
on gipe rom one
side no X X X X X X X X X
backing
Welded
from one — — — — — — — X X X
Brallch side
conmnec-
tions Welded
from both — — — — — — — — X X
sides
Fille)
welds on . . . . . . . . . N X
plat¢ and
pip
Key
X Indicates those welding types of joint covered by the WPS.
— Indicates those welding types-of joint not covered by the WPS.
@ Plate qualifies pipe witt D > 500 mm.
Butt joints on plate)qualify T-joints.
8.4.4 C Filler metal, designation

The range of qualification for filler metals covers other filler metals within the same type defined in
ISO/TR 17671-4.

8.4.5 Type of current

The qualification is given for the type of current (alternating current (AC), direct current (DC), pulsed current)
and polarity used in the welding procedure test.

8.4.6 Heat Input

The requirements of this clause only apply when the control of heat input is specified.
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The upper limit of heat input qualified is 25 % greater than that used in welding the test piece.

The lower limit of heat input qualified is 25 % lower than that used in welding the test piece.

Heat input is calculated in accordance with ISO/TR 17671-1.

8.4.7 Preheat temperature

When preheating is required, the lower limit of qualification is the nominal preheat temperature applied at the
start of the welding procedure test.

8.4.8

The upper |

8.4.9 Post-weld heat treatment or ageing

Post weld |
with EN 514

The tempen

8.5 Specifjc to processes

8.5.1 Pro

8.5.1.1
Shielding g

8.5.1.2
single-wire

8.5.2 Pro
The qualifig

used in the
composition

8.5.3 Pro

8.5.3.1
welding pro

8.5.3.2

Intefpass temperature

mit of qualification is the highest interpass temperature reached in the welding procedure test.

eat treatment e.g. artificial ageing, natural ageing shall be specified in the pWPS in accordg
. Addition or deletion of post-weld heat treatment or ageing is not permitied.

ature range and the ageing conditions specified in the pWPS is the range qualified.

cess 131

The qualification given to the shielding gas is;restricted to the symbol according to ISO 14
hses not covered by ISO 14175 are restricted to-the nominal composition used in the test.

The qualification given is restricted to the wire system used in the welding procedure test
br multiple-wire system).

cess 141
ation given to shielding gas~and backing gas is restricted to the symbol according to ISO 14

welding procedure test Shielding gases not covered by ISO 14175 are restricted to the non
used in the test.

cess 15

The qualification given is restricted to the nominal composition of the plasma gas used in
cedure test.

The qualification given to the shielding gas and backing gas is restricted to the designa

nce

75.

175
inal

the

tion

according to ISO 14175 used in the welding procedure test. Shielding gases not covered by ISO 14175 are
restricted to the nominal composition used in the test.

9 Welding procedure qualification record (WPQR)

The welding procedure qualification record (WPQR) is a statement of the results of assessing each test piece
including re-tests. The relevant items listed for the WPS in EN ISO 15609-1 shall be included, together with
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