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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

non-
Inter]

Inter]
The

adopq
Inter]

Attention is drawn to the possibility that some of the elements of this document may be the subj

nted on that committee. International organizations, gover

hational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, H

ted by the technical committees are circulated to the member bodies forwvoting. Publid
hational Standard requires approval by at least 75 % of the member bodies casting a vote.

nmental and

art 2.

main task of technical committees is to prepare International Standards. Draft{nternational Standards

ation as an

ect of patent

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

ISO P606-2 was prepared by the European Committee for Standardization (CEN) in collaboration with
Technical Committee ISO/TC 44, Welding and allied processes, Subcommittee SC 11, |Qualification
requjrements for welding and allied processes personnel,nyaccordance with the Agreement fon technical
coopgeration between ISO and CEN (Vienna Agreement).

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

This| second edition cancels and replaces the/first edition (1ISO 9606-2:1994) which has beenh technically
revised. It also incorporates 1ISO 9606-2:1994/Amd.1:1998.

ISO P606 consists of the following .parts, under the general title Qualification test of weldefs — Fusion
weldjng:

Part 1: Steels

Part 2: Aluminium ahd)aluminium alloys
Part 3: Copper,and copper alloys

Part 4: Nickel and nickel alloys

Part 5 Titanium and titanium alloys, zirconium and zirconium alloys

Anne . trstof Y- N 3 s rict .

given in the text.

lents are not

For the purposes of this part of ISO 9606, the CEN annex regarding fulfilment of European Council Directives
has been removed.
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Foreword

This document (EN ISO 9606-2:2004) has been prepared by Technical Committee CEN/TC 121 “Welding”, the
secretariat of which is held by DIN, in collaboration with Technical Committee ISO/TC 44 “Welding and allied
processes”.

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

by endor mnnfy at the lataest hy lune ')nnl:’ and r\r\nflir\fing national standards shall he withdrawn at he |atest by
June 2005%.
This document has been prepared under a mandate given to CEN by the European Commission and the European

Free Trad
For relatid
This docu

This serig
Fusion w

— EN2
— ENIS
— ENIS
— ENIS
— ENIS
According
countries

Estonia, R
Netherlan

e Association, and supports essential requirements of EU Directive(s).

ment supersedes EN 287-2:1992.

blding:

B7-1: Steels

0O 9606-2: Aluminium and aluminium alloys

O 9606-3: Copper and copper alloys’)

O 9606-4: Nickel and nickel alloys"

O 9606-5: Titanium and titanium alloys) zirconium and zirconium alloys”

to the CEN/CENELEC Internal- Regulations, the national standards organizations of t

are bound to implement this\European Standard: Austria, Belgium, Cyprus, Czech Republi
inland, France, Germany; Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxem}

nship with EU Directive(s), see informative Annex ZA, which is an integral paftof this document.

s of standards consists of the following parts, under the general title Qualification test of welders —

he following
c, Denmark,
ourg, Malta,

ds, Norway, Poland, Pertugal, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

" The general title of these document is Approval testing of welders - Fusion welding

© I1SO 2004 — All rights reserved
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Introduction

The ability of a welder to follow verbal or written instructions and verification of a welder's skills are important
factors in ensuring the quality of the welded product.

The testing of a welder's skill in accordance with this document depends on welding techniques and conditions
used in whi oM comphied-with—anre cdard-test-pieces—are "

The principle of this document is that a qualification test qualifies the welder not only for the conditions ysed in the
test, but alsp for all joints which are considered to weld easier on the presumption that the welder has received a
particular training and/or has industrial practice within the range of qualification.

The qualifigation test can be used to qualify a welding procedure and a welder provided that all the relevant
requirements, e.g. test piece dimensions, are satisfied (see EN ISO 15614-2).

Qualifications in accordance with EN 287-2 or ISO 9606-2 existing at the date of publication of this docyiment are,
at the end of their period of validity, to be interpreted in accordance with the requirements of this standard.

Requests for official interpretations of any aspect of this standard Sheuld be directed to the Sedretariat of
ISO/TC 44/$C 11 via your national standards body, a complete listing-which can be found at www.iso.org.

vi © 1SO 2004 - All rights reserved
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1 Scope

This document specifies the requirements for qualification of welders for fusion welding of aluminium and
aluminium alloys.

This document provides a set of technical rules for systematic qualification of welders which are independent of
product type, location and examiner/examining body.

When qualifying welders, the emphasis is placed on the welder's ability to manually manipulate the welding torch

and there

by produce a weld of acceptable quality.

The weld
as manug
(see EN 1

2 Nor
The follov
only the g
amendms
EN 910, [
EN 970, A
EN 1320,
EN 1321,

EN 1418:
setters fo

EN 1435,

EN 30042
(ISO 1004

ENISO 4
(1SO 406!

EN ISO 6

ENISO 1

ng processes referred to in this document include those fusion welding processes whijch ‘ar
| or partly mechanized welding. It does not qualify fully mechanized and automated weldin
418 or ISO 14732).

mative references

ing referenced documents are indispensable for the application of this™document. For dateq
dition cited applies. For undated references, the latest edition of the)referenced document (i
nts) applies.

Destructive tests on welds in metallic materials — Bend tests.

lon-destructive examination of fusion welds — Visual examination.

Destructive tests on welds in metallic materials <<\Fracture test.

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

1997, Welding personnel — Approvalesting of welding operators for fusion welding and res
[ fully mechanized and automatic welding of metallic materials.

Non-destructive examinationteof welds — Radiographic examination of welded joints.

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

§2:1992).

D63, Weldingsand allied processes— Nomenclature of processes and referend
:1998).

D47, Welds’— Working positions — Definitions of angles of slope and rotation (1ISO 6947:199

660752003, Specification and qualification of welding procedures for metallic materials — G

e designated
g processes

references,
ncluding any

of welds.

istance weld

mperfections

e numbers

3).

seneral rules

(1ISO 1560£:2003)

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

EN ISO 15614-2, Specification and qualification of welding procedures for metallic materials — Welding procedure
test — Part 2: Arc welding of aluminium and its alloys (ISO 15614-2:2004).

ISO 857-1, Welding and allied processes — Vocabulary — Part 1: Metal welding processes.

NOTE

A list of ISO Standards conforming to these EN Standards is given in Annex ZB.

© ISO 2004 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN ISO 15607:2003 and EN 1418:1997 and
the following apply.

31
welder
person who holds and manipulates the electrode holder, welding torch or blowpipe by hand

3.2
examiner

person who has-been-appeintedto-verify-compliance-with-the-applicable-standard

NOTE

n certain cases, an external independent examiner may be required.

3.3
examining body
organization|that has been appointed to verify compliance with the applicable standard

NOTE

n| certain cases, an external independent examining body may be required.

3.4
backing
material plaged at the reverse side of a joint preparation for the purpose of,supporting molten weld metal

3.5
root run
in multi layenf welding, the run(s) of the first layer deposited in the‘root

3.6
filling run
in multi layeqf welding, the run(s) deposited after the roetrun(s) and before the capping run(s)

3.7
capping run
in multi laye welding, the run(s) visible on.the weld face(s) after completion of welding

3.8
weld metal thickness
thickness of the weld metal excluding any reinforcement

4 Symbols and abbreviated terms

4.1 General

Where the Tot~wording s ot used; the foftowing abbreviations andTeference numbers shat—be used when
completing the welder's qualification test certificate (see Annex A).

4.2 Reference numbers of welding processes

This document qualifies the following manual or partly mechanized welding processes (reference numbers of
welding processes for symbolic representation are listed in EN ISO 4063):

131 metal inert gas welding (MIG welding);
141  tungsten inert gas arc welding (TIG welding);
15 plasma arc welding.

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

2 © 1SO 2004 - All rights reserved
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4.3 Abbreviations
4.3.1 For test pieces
a design throat thickness
BW  butt weld
D outside pipe diameter
FW fillet weld
I length of test piece
Iy half width of test piece
A examination length
P ptate?)
s weld metal thickness for butt welds only (plate thickness or pipe wall thickness for single.pf
51 weld metal thickness for welding process 1
S weld metal thickness for welding process 2
t material thickness of test piece (plate or wall thickness)
1 material thickness of test piece for welding process 1
ty material thickness of test piece for welding process 2
T pipe 3)
z leg length of fillet weld.

5

5.1

2 Fpr welding consumables

nm | no filler metal
S solid wire/rod

.3 Fpr other weld details

bs welding from both sides
mb | welding with backing

ml multi layer
nb welding without backing
sl single layer

SS single-side welding

Esdential variables and range of qualification

Genegral

The quallfication of-welders is based on essential variables. For each essential variable a range of q
defined. All test«pieces shall be welded using the essential variables independently, except for 5.7 a
welder has to Weld outside the range of qualification a new qualification test is required. The essen

bcess)

ualification is
nd 5.8. If the
tial variables

are:
a) welding processes;

b) product type (plate and pipe);
c) type of weld (butt and fillet);
d) material groups;

2)

3)

The word "plate" alone or in combination is used to mean "wrought plate" and "flat extruded bars".

The word "pipe" alone or in combination, is used to mean "pipe", "tube" or "hollow section".

© ISO 2004 - All rights reserved
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e) welding consumables;
f)  dimensions (material thickness and outside pipe diameter);
g) welding positions;

h) weld details (backing, single side welding, both side welding, single layer, multi layer).

5.2 Welding processes

Welding processes shall be as defined in ISO 857-1 and listed in 4.2

Each test usually qualifies only one welding process. A change of welding process requires a new gualifi¢ation test.
However, it|is permitted for a welder to be qualified for two or more welding processes by welding a single test
piece (mult] process joint) or by two or more separate qualification tests. The ranges of dualification for each
welding progess used and for the multi processes joint for butt welds are given in Table 1.

For welding| process 141 a change in current from direct current to alternating currentiand vice versa Jrequires a
new qualificption test.

4 © 1SO 2004 - All rights reserved
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Table 1 — Thickness range for single and multi process joints for butt welds

Thickness range
Welding process used for the test piece

2

Single process joint Multi process joint

according to Table 3

52

for welding process 1: |  gccording to Table 3
2] t=59

with 24 sq + 55

1 for welding process 2:
=59

Key

—_

Welding process 1
2  Welding process 2

2
< Ny
3 L according to Table 3 according|to Table 3
Key for welding process 1: t=H+t
2 Welding process 2 t= 1
3 Welding with backing (mb) ‘ i N Welding prgcess 1 only
4 Welding without backing (nb) orwe ";g ;t)rocess - | for welding of the root
=0 arga
= w
1
f1z3mm

Key

1 Welding process 1

5.3 Progluct type

The qualification_test shall be carried out on plate or pipe. The following criteria are applicable:

a) wel1is in pipes, outside pipe diameter D > 25 mm, qualify welds in plates;

b) welds in plates qualify welds in pipe:
— of outside pipe diameter D > 150 mm, for welding positions PA, PB and PC;

— of outside pipe diameter D > 500 mm, for all other welding positions.

© ISO 2004 - All rights reserved
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5.4 Type of weld

The qualification test shall be carried out as butt or fillet weld. The following criteria are applicable:

a) butt welds qualify butt welds in any type of joint except branch connections (see also 5.4 c));

b) in cases where the majority of work is fillet welding, the welder shall also be qualified by an appropriate fillet
welding test; in cases where the majority of work is butt welding, butt welds qualify fillet welds;

c) butt weld ame range of
qualification as in Tables 1 to 7 For a branch weld the range of quallflcatlon is based on the putside pipe
diametgr of the branch;

d) for applications where the type of weld cannot be qualified by means of either a butt or filet'weld test then a
specific| test piece should be used to qualify the welder, e.g. branch connection, finishing)welding of castings,
preheating.

NOTE Fpr finishing welding of castings a test piece according to prEN ISO 15614-4:2003, Figures 1 and|2, may be

applied.

5.5 Materigl groups

5.5.1 Alun

In order to
characteristi

5.5.2 Range of qualification

The welding
parent mate

When welding parent materials outside the-grouping system a separate test is required.

A test piece
obtained fro
dissimilar jo

hinium and aluminium alloy groups of parent material

reduce the number of qualification tests, aluminium and aluminium alloys with similg
Ccs are grouped according to CR ISO 15608.

of any one parent material in a group confers qualification on the welder for the welding ¢
rial within the same group as well as’other groups according to Table 2.

between materials of groups 21 to 23 with materials of groups 24 or 25 qualifies any diss
M any combination between materials from groups 21 to 23 with materials from groups 24
nt with the materialof group 26 requires a specific qualification test.

r welding

f all other

milar joint
br 25. Any

© 1SO 2004 - All rights reserved
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Table 2 — Range of qualification for parent material

Material group 2 of
the test piece

Range of qualification

ISO 9606-2:2004(E)

5.6 Welc

Qualificat
not vice V

Qualificat

For weldi
qualificati

21 22 23 24 25 26
21 X X - - - -
22 X X - - - -
23 X b — — —
24 - - - X X —
25 - - - * % —
26 - - - X X X

b Seealso 5.6.

Key

@  Material group according to CR 1SO 15608.

X indicates those material groups for which the welder is qualified.

— indicates those material groups for which the welder is not.qualified.

ing consumables

ersa.

on test.

5.7 Dimeénsions

The weld
ranges of

NOTE
general ph

For fillet |

In the cag
criteria to|

which' Table 4 applies is as follows:

velds the range of qualification for material thickness is specified in Table 5.

on with AlMg alloy type filler metals qualifies the use of AlSi alloy types but not vice versa.

on with filler metal, e.g. with welding processes 141 and\15, qualifies for welding without filler metal but

hg process 131 an increase of the Helium content of the shielding gas greater than 50 % refuires a new

er qualification test of butt.welds is based on the material thickness and outside pipe diameters. The
qualification are specified-in Tables 3 and 4.

It is not intended that“material thickness or outside pipe diameters should be measured precisely [but rather the
ilosophy behind the values given in Tables 3 and 4 should be applied.

e of branch welding the material thickness criteria to which Table 3 applies and the outside pipe diameter

— Set on: The material thickness and outside pipe diameter of the branch;

— Set in or set through: The material thickness of the main pipe or shell and the outside pipe diameter of the
branch.

For test pieces of different outside pipe diameters and material thicknesses, the welder is qualified for:

1) the thinnest and thickest material thickness qualified in accordance with Table 3.

2) the smallest and largest outside pipe diameter qualified in accordance with Table 4;

© ISO 2004 - All rights reserved
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Table 3 — Range of qualification of material thickness and weld metal thickness (multi process) of test
piece for butt welds

Dimension in millimetres

Material thickness of test piece
t

Range of qualification

t<6

0,5¢tto2¢

t>6

26

Tabled— R £ cualification. do-pivo-di i

Dimension in millimetres

Outside pipe diameter of test piece @

Range of qualification

D
D<25 Dto2D
D>25 >0,5D (25 mm min.)

@ For structural hollow sections, D is the dimension of the smaller side:

Table 5 — Range of qualification of material thickness of'test piece for fillet welds?

Dimension in millimetres

Material thickness of test piece
t

Range of qualification

t<3

tto 3

t=3

>3

28  See also Table 8.

5.8 Welding positions

The range qf qualification for each welding position is given in Table 6. The welding positions and symb
EN I1SO 6947.

The test pigces shall be welded’in accordance with the nominal angles of the welding positions ac
EN I1SO 6947.

Qualification tests welded-in position on plates qualify the same position on rotating pipes (see 5.3 b)).

The welding position H-L045 for pipes qualifies for all pipe angles.

Welding twa

also qualifies the range of qualification of a pipe welded in welding position H-L045.

bls refer to

cording to

sition PC,

Outside pipe diameters D = 150 mm can be welded in two welding positions (PF 2/3 of circumference, PC 1/3 of
circumference) using one test piece in a fixed position.

© 1SO 2004 - All rights reserved
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Table 6 — Range of qualification for welding positions
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Welding Range of qualification @
position
of test PA PB P PC PDb PE PF PF PG PG H-L045
piece (Plate) (Pipe) (Plate) (Pipe)
PA X X - - - - - - - -
PBP X X - - - - - - - -
PC X X - - - - - - -
PD b X X X X X -
PE X X X X X X - - — -
PF (Plate) X X - - - X - - 7 -
PF (P|pe) X X - X X X X - - -
PG (Plate) - - - - - - - X - -
PG (Pipe) X X - X - - X X -
H-LO45 X X X X X X X - - X
@  Adlditionally the requirements of 5.3 and 5.4 shall be observed.
b Welding position PB and PD are only used for fillet welds (see 5.4 b)) and cap‘only qualify fillet welds in other welding positions.
Key
X indicates those welding positions for which the welder is qualified
- iIdicates those welding positions for which the welder is not*qualified

5.9 Weld details

Dependin

j on the weld details, the ranges of qualification are shown in Tables 7 and 8.

Table 7 — Range of qualification for weld details on butt welds

Weld details of test piece

Range of qualification

single-side welding / single-side welding / welding from both sides
welding without backing welding with backing (Bs)
(ss nb) (ss mb)

single-side welding /welding without

; X X K
backing ($s nb)
single-side welding7/welding with _ X L
backing ($s mb)
welding from.both sides (bs) — X K

Key
X

indicates those welds for which the welder is qualified

indicates those welds for which the welder is not qualified

© ISO 2004 - All rights reserved
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Table 8 — Range of qualification of layer technique for fillet welds

Test piece @ Range of qualification

single layer (sl) multi layer (ml)
X

X

single layer (sl)

X

multi layer (ml)

@  Throat thickness shall be in the range of 0,5¢t<a<0,7 «.

6 Examlination and testing

6.1 Supen
The welding
The test pi
Additionallyj

12 o’clock

The examin
welder doej

6.2 Shape
The shape

For pipes a
150 mm ad

5, dimensions and numbers of test pieces

Rey

X indicates the layer technique for which the welder is qualified

indicates the layer technique for which the welder is not qualified

yision
and testing of test pieces shall be withessed by the examiner,or‘examining body.
pces shall be marked with the identification of the examiner and the welder before welq

welding positions for all test pieces are to be marked*Qn' the test piece and for fixed pipe
elding position shall also be marked.

er or examining body may stop the test if the welding conditions are not correct or if it appes
not have the skill to fulfil the requirements, e:g.“where there are excessive and/or systematia

bnd dimension of test pieces (see 5-7) required are shown in Figures 1 to 4.

minimum examination lengthyof 150 mm is required. However, if the circumference of pipes i
litional test pieces will be(required with a maximum of three test pieces.

ing starts.
welds, the

rs that the
repairs.

5 less than

10
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Dimensions in millimetres

> 150 > 150

> 300

Key

t  Material thickness of test piece

Figure 1 — Dimensions of test piece for a butt weld in plate

© 1SO 2004 — All rights reserved 1
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Dimensions in millimetres

z=al2

150

= 150

05t<a<t

Key
a Design throat thickness

t  Material thickness of test piece
z  Leg lgngth of fillet weld

Figure 2 —{Dimensions of test piece for a fillet weld on plate

12 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=3a8911a4dee278f9966af2f52c5ee20f

ISO 9606-2:2004(E)

Dimensions in millimetres

Key

D Outside|pipe diameter
t  Material thickness of test piece (wall thickness)

Figure 3 — Dimensions of test piece for a butt weld in pipe

© 1SO 2004 — Al rights reserved 13
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Dimensions in millimetres

z:a\/?

2150

t corresponds to the thinner part

0,5¢t<ac<t

a  Design|throat thickness
D Outsidg pipe diameter
I4  Length|of test piece

t  Materigl thickness of test piece (plate or wall thickness)
z  Leg length of fillet weld

Figure 4 — Dimensions of test piece for a fillet weld on pipe

6.3 Weldirng conditions

Welding shallbe\in accordance with a pWPS or WPS in accordance with EN ISO 15609-1.

The following welding conditions shall apply:
a) the welding time for the test piece shall correspond to the working time under usual production conditions;

b) the test pieces shall have at least one stop and one re-start in the root run and in the capping run and be
identified in length to be examined;

c) any post-welded heat treatment required in the pWPS or WPS can be omitted unless bend or tensile tests are
required;

d) identification of the test piece;
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e) the welder may, only with the permission of the examiner or examining body, remove minor imperfections by
grinding, except on the surfaces after finishing the weld.

6.4 Test methods
Each completed weld shall be tested according to Table 9 in the as-welded condition.
If the weld is accepted by visual testing, the additional test(s) according to Table 9 shall be carried out.

When permanent backing was used in the qualification test it shall be removed prior to destructive testing.

The test dpecimen for macroscopic examination shall be prepared and etched on one side to clearly reveal the
weld. Polighing is not required.

When radlographic testing of butt welds made by welding process 131 is undertaken it shall be supplemented by

either two|additional bend tests (one face and one root or two side bends) or two fracture'tests (one face and one
root).

Table 9 — Test methods

Test method Butt weld Fillet weld and branch ¢onnection
(in plate or pipe)
Visual tesfing according to EN 970 mandatory mandatory
Radiographic testing according to mandatory @b not mandatory
EN 1435
Bend testjaccording to EN 910 mandatory 2P e not applicable
Fracture tgst according to EN 1320 mandatory abe mandatory ©9

@  Excep} process 131, either radiographic testing or bend ordfracture tests shall be used.

b When radiographic testing is used, then additional bend)or fracture tests are mandatory for welding process 131.
€ The fracture tests may be replaced by a macroscopic examination according to EN 1321 of at least two sections.
d  The fricture tests on pipes may be replaced-by radiographic testing.

€ For oltside pipe diameter D <25 mm, the bend or fracture tests may be replaced by a notched tensile test of the complete test piece
(example is given in Figure 8).

6.5 Test piece and test'specimen

6.5.1 Ggdneral

In 6.5.2 to|625.4 details of the type, dimensions and preparation of the test pieces and test specimens are given. In
addition, t.mmmM‘ i e -

6.5.2 Butt weld in plate and pipe

When radiographic testing is used, the examination length of the weld (see Figures 5a), 7a) and 7b)) in the test
piece shall be radiographed in the as-welded condition (no removal of excess weld metal).

When fracture testing is used, the test piece examination length shall be cut into the test specimens of equal width
and all of them tested in such a manner that the fracture will be reached. The examination length of each test
specimen shall be > 40 mm (see Figure 5b)). All notch profiles according to EN 1320 are permitted.

When transverse bend testing in accordance with EN 910 is used, two root bend test specimens and two face bend
test specimens shall be tested in accordance with EN ISO 15614-2.
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When only transverse bend testing is carried out, the examination length shall be cut into test specimens of equal
width and all of them shall be tested. When only side bend tests are used, a minimum of four test specimens shall
be taken equally spaced along the examination length. One of these side bend tests shall be taken from the start
and stop area in the examination length. Bend tests shall be performed in accordance with EN 910.

For > 12 mm, the transverse bend tests can be substituted by side bend tests.

For pipes, the number of additional fracture or transverse bend test specimens to welding process 131, using
radiographic testing, depends on the welding position. For welding position PA or PC one root and one face bend
test specimen shall be tested (see Figure 7a)). For all other welding positions, two root and two face bend test
specimens shall be tested (see Figure 7b)).

Dimensions'in|millimetres

Key

4 Length pf test piece
I,  Half width of test piece
Il Examingtion length

a) Sectioning.into an even-numbered quantity of test specimens
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Dimensions in millimetres

SO

b) Examination length of the test specimen

NOTE In addition, the test specimen may be longitudinally notched in the centre of the weld of-the'tension sjde in order to
achieve a fracture in the weld of the test specimen.

Figure 5 — Preparation and fracture testing of test specimens for-a-butt weld in plate
6.5.3 Fillet weld on plate

For fractUre tests (see Figure 6) the test piece can be cut, if necessary, into several test specimerls. Each test
specimen|shall be positioned for breaking in accordance with EN 1320 and examined after fracture.

When mdcroscopic examination is used, at least two test specimens shall be taken. One macroscopic specimen
shall be taken at the stop/start location.

Dimensiong in millimetres

Key

s Examination length

Figure 6 — Examination length for fracture testing for a fillet weld on plate
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Key

1 Location for one root fracture or one root transverse bend or one side bend test specimen

lt Exar]ination length
2 Location for one face fracture or one face transverse bend or one side bend test specimen

Sectioning of additional fracture or bend test specimens for welding positions PA and PC

Y

Key

Iy Examination length

1 One oot fracture or one root transverse bend or one side bend test specimen
2 One face fracture or one fage\transverse bend or one side bend test specimen
3 One root fracture or one_roattransverse bend or one side bend test specimen
4 One face fracture or one-face transverse bend or one side bend test specimen

b) Sectiohing of additional fracture or bend test specimens for welding positions PF, PG, H-L04%
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Dimensions in millimetres

(&

c) Examination length of the fracture test specimén

NOTE In addition, the test specimen may be longitudinally notched in the centre of.the weld of the tension sife in order to
achieve a ffacture in the weld of the test specimen.

Figure 7 — Preparation and locations of test specimens for a butt weld in pipe

Fort>1,8
Fort<1,8

mm: d=4,5mm
mm: d=3,5mm

Dimensions

in millimetres

\
|
65>
|
\
|
|
)

L
™ ¢d
300 ®25

Holes are hotallowed in start and stop areas.

NOTE Notch profiles s and q are also permitted in circumferential direction according to EN 1320.

Figure 8 — Example for notch tensile test for pipe test piece outside diameter <25 mm

6.5.4 Fillet weld on pipe

For fracture tests, the test piece shall be cut into four or more test specimens and fractured (one possibility is
shown in Figure 9).
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gure 9 — Preparation and fracture testing of test specimens for a fillet weld on pipe

Ecopic examination is used, at least two test specimens shall be taken.\One macroscopic 3

shall be taken at the stop/start location.

6.6 Test red

The results o

7 Accept

Test pieces

imperfections,.

ord

all testing shall be documented.

ance requirements for test pieces

shall be evaluated according to the acceptance requirements specified for relevant

Prior to any t¢sting the following shall be checked:

all spatte
no grindi
the stop

the profil

r has been removed;
hg has been performed on the root and the face side of the weld (according to 6.3);
and restart in the root’un and in the capping run are identified (according to 6.3);

b and dimensions’ are acceptable.

The accepta

ce requirements for imperfections found by test methods according to this document sha

otherwise spegcified,.be assessed in accordance with EN 30042. A welder is qualified if the imperfections 3

quality level

in"\EN 30042, except for imperfections types as follows; excess weld metal, excessive G

pecimen

types of

I, unless
re within
onvexity,

excessive thrpat'thickness and excessive penetration, for which level C shall apply.

Bend test specimens shall not reveal any one single flaw > 3 mm in any direction. Flaws appearing at the edges of
a test specimen during testing shall be ignored in the evaluation unless there is evidence that cracking is due to
incomplete penetration, slag or other flaw.

If the imperfections in the welder’s test piece exceed the permitted maximum specified, then the welder fails the

test.

Reference should also be made to the corresponding acceptance criteria for non-destructive testing. Specified
procedures shall be used for all destructive and non-destructive testing.

NOTE

testing techniques are given in EN 12062.

20

The correlation between the quality levels of EN 30042 and the acceptance levels of the different non-destructive
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8 Re-tests

If any test fails to comply with the requirements of this document, the welder shall be given the opportunity to
repeat the qualification test.

If it is established that failure is due to metallurgical or other extraneous causes that cannot be directly attributed to

the welder’s lack of skill, an additional test is required in order to assess the quality and integrity of the new test
material and/or new test conditions.

9 Peripd of validity

9.1 Initial qualification

The weldgr’s qualification is valid from the date of welding of the test pieces, providing that the’required tests have
been carried out and acceptable test results are available.

9.2 Confjrmation of the validity
The weldegr's qualification test certificate issued is valid for a period of two years. This is providing thaf the welding

coordinatqr or the responsible personnel of the employer can confirm that the welder has been working within the
initial range of qualification. This shall be confirmed every six months.

9.3 Prolgngation of qualification

Welder's |qualification test certificates according to this decument can be prolonged every two years by an
examiner/examining body.

Before prglongation of the certification takes place, 9.2 needs to be satisfied and also the following conditions need
to be confjrmed:

a) All refords and evidence used to support\prolongation are traceable to the welder and identifies|the WPS(s)
that Have been used in production;

b) Evidgnce used to support prolongation shall be of a volumetric nature (radiographic testing ¢r ultrasonic
testing) or for destructive testing (fracture or bends) made on two welds during the previous [six months.
Evidgnce relating to prolongation needs to be retained for a minimum of two years;

c) The welds satisfy the-acceptance levels for imperfections as specified in Clause 7;

d) The fest results\mentioned in 9.3 b) shall demonstrate that the welder has reproduced the [original test
condifions.

NOTE Examples for variables to be confirmed and traceable see Annex D.

10 Certificate

It shall be verified that the welder has successfully passed the qualification test. All essential variables shall be
recorded on the certificate. If the test piece(s) fail(s) any of the required tests, no certificate shall be issued.

The certificate shall be issued under the sole responsibility of the examiner or examining body and shall contain all
information detailed in Annex A. The format of this annex A is recommended to be used as the welder’s
qualification test certificate. If any other form of welder's qualification test certificate is used, it shall contain the
information required in Annex A.

In general for each test piece a separate welder's qualification test certificate shall be issued.
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If more than one test piece is welded a single welder's qualification test certificate can be issued that combines the
ranges of qualification of the individual test pieces. Only one of the following essential variables is permitted to be
changed, except the samples given in 5.7:

— type of weld;

— welding position;

— material thickness.

It shall be ensured that the welder's qualification test certificate cannot lead to ambiguity. Therefore, it is

recommendgd to issue the welder’s qualification test certificate in at least one of the languages English,|French or
German in gombination with any other language, if necessary.

The practicgl test and the examination of job knowledge (see Annex A) shall be designated by ‘Acceptgd” or “Not
tested”.

Each change of the essential variables for the qualification test beyond the permitted tanges requires a new test
and a new welder's qualification test certificate.

11 Desigpation

The designation of a welder qualification shall comprise the following“items in the order given (the |system is
arranged so|that it can be used for computerization):

a) the number of this document, EN ISO 9606-2;
b) the essential variables:
1) welding processes: refer to 4.2, 5.2 and EN ISO 4063;
2) praoduct type: plate (P), pipe (T), referto;4.3.1 and 5.3;
3) type of weld: butt weld (BW), fillet.weld (FW), refer to 5.4;
4) material group: refer to 5.5;
5) welding consumables:\refer to 5.6;
6) dimensions of test.piece: material thickness ¢ and outside pipe diameter D, refer to 5.7;
7) welding positions: refer to 5.8 and EN 1SO 6947,

8) weld, details: refer to 5.9.

The type of shielding and backing gas shall not be incorporated in the designation but shall be included in the
welder’s qualification test certificate (see EN ISO 15609-1:2004, Annex A).

Designation examples are shown in Annex B.
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Annex A
(informative)

Welder's qualification test certificate

DESIGNAtION(S): ceeiiiiese ettt et nh et et sne e teeneenean

WPS — Reference: Examiner or examining body — Reference No.:

Welder's Name:
Identificatipn:

Method of jdentification: Photograph
Date and place of birth: (iffrequired)
Employer:
Code/Test|ng Standard:

Job knowlddge: Acceptable/Not tested (Delete as necessary)

Test piece Range of qualification

Welding grocess(es)

Product type (plate or pipe)

Type of weld

Material droup(s)

Welding donsumable (Designation)
Shieldingigas | oy e -
Auxiliaries$ (e.g. backinggas) | o | e
Material thickness (mm)
Outside pjpe diameter (mm)
Welding gosition

Weld details

Type of tgsts Performed and accepted [ Not tested Name of examingr or
examining body:

Place, date and gignature of
examiner or exarnining body:

Date of welding:
Validity of qualifi¢ation until:

Visual testing
Radiograplhic testing
Fracture tept
Bend test
Notch tensjle test

Macroscoplictexamination

Confirmation of the validity by employer/welding coordinator for the following 6 month (refer to 9.2)

Date Signature Position or title

Prolongation for qualification by examiner or examining body for the following 2 years (refer to 9.3)

Date Signature Position or title
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Annex B
(informative)

Designation examples

B.1 Example 1

Welder qudlification EN ISO 9606-2 131 P FW 22 S t10 PB sl
Explanation Range of gualification
131 Welding process MIG-Welding 131
P Plate P
T: D =150 mm
FW Fillet weld FW
22 Material group according Material group 22: Non heat treatable alloys 21,22
to CR ISO/TR 15608
S Welding consumable solid wire S
t10 Material thickness of test| Material thickness: 10 mm >3 mm
piece
PB Welding position fillet welding positien, horizontal - vertical PA, PB
sl Weld details single layer sl
B.2 Example 2
Welder qudlification EN ISO 9606-2:131 P BW 23 S 15 PA ss mb
Explanation Range of qualification
131 Welding process MIG-Welding 131
P Plate - P
T:  D=>=150 mm
BW Butt weld - BW, FW (see p.4 b)
23 Material group according to | Material group 23: Heat treatable alloys 21,22,23
CR(SO/TR 15608
S Welding consumable solid wire S
t15 Material thickness of test | Material thickness: 15 mm 26 mm
piece
PA Welding position butt welding position, flat PA, PB
ss mb Weld details single-side welding with material backing ss mb, bs
multi layer For FW: sl, ml
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B.3 Example 3

Welder qualification

EN ISO 9606-2 141 T BW 23 S t03 D150 PF ss nb

ISO 9606-2:2004(E)

Explanation Range of qualification
141 Welding process TIG-Welding 141
T Tube - T
P
BW Butt weld - BW, FW (s¢e 5.4 b)
23 Material group according to | Material group 23: Heat treatable alloys 21, 22,28
CRISO 15608
S Welding consumable solid rod S
t3 Material thickness of test | Material thickness: 3 mm 1,5 mm to 6 mm
piece
D150 Outside pipe diameter of test | Outside pipe diameter: 150 mm >75 mm
piece
PF Welding position butt weld on pipe, pipe fixed, axis’horizontal PA, PB, PO, PE, PF
ss nb Weld details single-side welding, no backing ss nb, ss mp, bs
single layer For FW: sl
B.4 Example 4

Welder qualification

Welder qualification

EN ISO 9606-2 131 P BW 22°S t13 PA ss nb

EN ISO 9606-2 131 P FW 22 S t13 PB ml

Explanation Range of|qualification
131 Welding process MIG-welding 131
P Plate - P
T: D >150 mm
BW Butt weld - BW, FW
FW Fillet weld
22 Material~group according to | Material group 22: Non heat treatable alloys 21,22
CR4S0O 15608
S Welding consumable solid wire S
t13 Material thickness of test| Material thickness: 13 mm S8
mm
piece
PA Welding position butt weld, flat PA, PB
PB fillet weld, horizontal-vertical
ss nb Weld details single-side welding, no backing ss nb, ss mb, bs
multi layer For FW: sl, ml
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B.5 Example 5

Welder qualification

EN ISO 9606-2 141/131 T BW 22 S t15(5/10) D200 PA ss nb

Explanation Range of qualification
141 Welding process TIG-Welding, root area (2 layers) 141
131 MIG-Welding, filling runs 131
T Tube - T
P
BW Butt weld - BW, FW-(see p.4 b)
22 Material group according to | Material group 22: Non heat treatable alloys 21,22
CR ISO 15608
S Welding consumable solid rod/wire S
t15 Material thickness of test | Material thickness 15 mm 141: 2,5 mm tp 10 mm
piece 141: 5, =5 mm 131: 26 mm
131: 5= 10 mm
D200 Outside pipe diameter of test| Outside pipe diameter: 200 mm >100 mm
piece
PA Welding position butt weld on pipe, pipe rotating, axis horizontal PA, PB
ss nb Weld details single-side welding, ne-backing 141: ss nb, ss|mb, bs
131: ss mb, bs
multi layer For FW: sl, ml
B.6 Example 6
Welder qudlification EN ISO 9606-2 141.T BW 21 S t3 D30 PF ss nb
Welder qudlification EN ISO 9606-2141 T BW 21 S t10 D150 PF ss nb
Explanation Range of qualification
141 Welding process TIG-welding 141
T Tube - P
T
BW Butt.weld - BW, FW (see b.4 b)
21 Material group according to | Material group 21: Pure aluminium 21, 22
CR ISO 15608
S Welding consumable solid rod S
t3/t10 Material thickness of test|Material thickness: 3 mm/13 mm
. >1,5mm
piece
D30/D150 Outside pipe diameter of test | Outside pipe diameter: 30 mm/150 mm > 25 mm
piece -
PF Welding position butt weld on pipe, pipe fixed, axis horizontal PA, PB, PD, PE, PF
ss nb Weld details single-side welding, no backing ss nb, ss mb, bs
single/multi layer For FW: sl, ml
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