DRAFT INTERNATIONAL STANDARD ISO/DIS 9606-2

EISO__ ISO/TC 44/SC 11 Secretariat: SUTN

Voting begins on Voting terminates on
2002-07-11 2002-12-11

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION o MEXOYHAPOOHAA OPIAHU3ALINA MO CTAHOAPTUSALIM o ORGANISATION INTERNATIONALE DE NORMALISATION

Qualification test of welders — Fusion welding —

Part 2:

Aluminium and aluminium alloys
[Revision of first edition (ISO 9606-2:1994) and its Amendment 1:1998]

Epreuve de qualification des soudeurs — Soudage par fusion —
Partie 2: Aluminium et alliages d'aluminium

ICS 25.160.01

ISO/CEN PARALLEL ENQUIRY

This draft International Standard is a draft European Standard developed within the European
Committee for Standardization (CEN) and processed under the CEN-lead mode of collaboration as
defined in the Vienna Agreement. The document has been transmitted by CEN to ISO for circulation for
ISO member body voting in parallel with CEN enquiry. Comments received from ISO member bodies,
including those from non-CEN members, will be considered by the appropriate CEN technical body.
Accordingly, ISO member bodies who are not CEN members are requested to send a copy of
their comments on this DIS directly to CEN/TC 121 (DS, Kollegievej, 6, DK-2920 Charlottenlund) as
well as returning their vote and comments in the normal way to the ISO Central Secretariat.
Should this DIS be accepted, a final draft, established on the basis of comments received, will be
submitted to a parallel two-month FDIS vote in ISO and formal vote in CEN.

THIS DOCUMENT IS A DRAFT CIRCULATED FOR COMMENT AND APPROVAL. IT IS THEREFORE SUBJECT TO CHANGE AND MAY NOT BE REFERRED TO
AS AN INTERNATIONAL STANDARD UNTIL PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS BEING ACCEPTABLE FOR INDUSTRIAL, TECHNOLOGICAL, COMMERCIAL AND USER PURPOSES, DRAFT
INTERNATIONAL STANDARDS MAY ON OCCASION HAVE TO BE CONSIDERED IN THE LIGHT OF THEIR POTENTIAL TO BECOME STANDARDS TO WHICH
REFERENCE MAY BE MADE IN NATIONAL REGULATIONS.

© International Organization for Standardization, 2002



DRAFT
EUROPEAN STANDARD PrEN 1SO 9606-2

NORME EUROPEENNE
EUROPAISCHE NORM July 2002

ICS Will supersede EN 287-2:1992

English version

Quialification test of welders - Fusion welding - Part 2: Aluminium
and aluminium alloys (ISO/DIS 9606-2:2002)

Epreuve de qualification des soudeurs - Soudage par Prifung von SchweiBern - Schmelzschweilen - Teil 2:
fusion - Partie 2: Aluminium et alliages d‘aluminium Aluminium und Aluminiumlegierungen (ISO/DIS 9606-
(ISO/DIS 9606-2:2002) 2:2002)

This draft European Standard is submitted to CEN members for parallel enquiry. It has been drawn up by the Technical Committee
CEN/TC 121.

If this draft becomes a European Standard, CEN members are bound to comply with the CEN/CENELEC Internal Regulations which
stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

This draft European Standard was established by CEN in three official versions (English, French, German). A version in any other
language made by translation. under, the responsibility. of aaCEN/miember inta its jown language and notified to the Management Centre has
the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

Warning : This document is not a European Standard.!It'is'distribGted-for review and comments. It is subject to change without notice and
shall not be referred to as,a/European, Standard;

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2002 CEN  All rights of exploitation in any form and by any means reserved Ref. No. prEN ISO 9606-2:2002 E
worldwide for CEN national Members.



PrEN SO 9606-2:2002 (E)

Contents
0 =111 ] o USSR 3
0T [ o 1o o RS 4
1 Yol o] o PP TP PPPPPPPRPTPR 4
2 N0 0= LAY =T (=T €= o= SRR 4
3 BIC=T ST Lo 0 =1 T 1T TS SER 5
4 Symbols and abbreVviated tEIMS........... i eeereeereeeaaeeees 6
4.1 LCT=T o= - | TP PPPPTPN 6
4.2 Reference numbers of WeldiNg PrOCESSES. ...cccui ittt ibrreee aaanreeeees 6
4.3 F o] o] 2V F= 11T o OO PUT T OPPTPPRR 6
5 Essential variables and range of qUalifiCation............ccccoiiiiiiiiiiiiiii i areeeee 7
5.1 LCT=T o= - | PP UPPPPPPPTPN 7
5.2 WEIHING PIOCESSES ....itiiee ittt ettt ettt ettt e e sttt e e st bt e e e o abb e e e e aa b bt e e e sabbe e e e anbbeeesanbbee  eesnbbeeessnbeeeessrneeenns 7
5.3 L 0T (0o 0 1Y o L= P PSSR 8
5.4 LY LS L= (o TSP OU PSP TP PR 8
5.5 oY = Lo 0 o1 SRR 9
5.6 Welding consumables . L. L o L L L L L s 9
5.7 T a1 13 o o PR 10
5.8 Welding POSItIONS ......cocvvveveieeee o L e L L i L 0l i v 11
5.9 VAT o o [ = T PP PPRTPT PP 12
6 Examination and tESHNG ......coovvvvviieeeeeeeeee i e s 12
6.1 SUPEIVISION............ e e i 12
6.2 Shapes, dimensions and numbers of test PIECES L i ——— e 12
6.3 R VAV L= o 11T T e o 710 16
6.4 =S 1 =1 10T Lo £ PP 17
6.5 TeSt PIeCE ANd tESE SPECIMEN ....coiiiiiiie ettt e et et e e s bt e e s aabbe e e e s tesnbeeeessnbeeeesaes 17
6.6 =S (=T oo (o SRR 21
7 Acceptance requirements fOr tESE PIECES .....oiiiiiiiiiiiiiie e eaaaeeeas 22
8 R (T £ PP SR PR 22
9 [T doTo I o] ARV Z= 11T 11§ PSP PTPRT 22
9.1 Initial qUANIFICALION ... 22
9.2 Confirmation Of the VAIIAILY .........eviiieiiiiiiiiiiiiii e erarnrsrarnrrrars seererereseeereeeseeeees 22
9.3 Prolongation of QUAlIfICALION .........cccoiiiiie e 23
10 (O] 1] {Tor= 1 L= PO UTTT R PPPPPPPPPTP 23
11 DESIGNALION. ... 23
Annex A (informative) Welder's qualification test CertifiCate..........cooooiiiiiiiiiiiiiiicc e 25
Annex B (informative) DeSignation EXAMPIES ........uiiiiiiiiiieiiiiit ettt sttt e b e e e e s e e nnaee s 26
Annex C (informative) JOb KNOWIBUGE .....ccouuiiiiiiiie ettt o 30
Annex D (informative) Variables to be confirmed and traceable for prolongation...........cccccceeeiiiieni e, 33
Annex ZA (informative) Clauses of this European Standard addressing essential requirements or other

ProViSiONS Of EU DIFECHIVES. ....coiiiiiiiiiiiiiie ettt ettt ettt e e e st e e e an beeeeanbeeesannes 34
Annex ZB (normative) Normative references to International publications with their corresponding

European publiCationS ...........oooviiiiiiii e . 35
(2] o] 1o o | =1 o] 0} V20T PP PPPT R POPUPPPPRTTN 36



PrEN SO 9606-2:2002 (E)

Foreword

This document (prEN 1SO 9606-2) has been prepared by Technical Committee CEN/TC 121 "Welding", the
secretariat of which is held by DS, in collaboration with Technical Committee ISO/TC 44 "Welding and allied
processes".

This document is currently submitted to the parallel Enquiry.

This European Standard will supersede EN 287-2:1992 and EN 287-2:1992/ A1:1997.

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

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

EN ISO 9606 consists of the following parts, under the general title Qualification test of welders — Fusion welding:
O Part 1: Steels

O Part 2: Aluminium and aluminium alloys

O Part 3: Copper and copper alloys

O Part 4: Nickel and nickel alloys

O  Part 5: Titanium and titanium.-alloys;-zirconium-and-.zirconiam alloys
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Introduction

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

The testing of a welder's skill in accordance with this standard depends on welding techniques and conditions used
in which uniform rules are complied with, and standard test pieces are used.

The principle of this standard is that a qualification test qualifies the welder not only for the conditions used in the
test, but also 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 qualification 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.

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

1 Scope

This standard defines the qualification test of welders for the.fusion welding of aluminium and aluminium alloys
(see EN 1418).

It provides a set of technical rules for a systematic gualification, test of the welder, and enables such qualifications
to be uniformly accepted independently. of the type of product,location and.examiner/examining body.

When qualifying welders, the emphasis is placed on the welders ability to manually manipulate welding torch and
thereby producing a weld of acceptable quality.

The welding processes referred to in this standard include those fusion welding processes which are designated as
manual or partly mechanized welding. It does not cover fully mechanized and automated welding processes.

2 Normative references

This 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 910, Destructive tests on welds in metallic materials — Bend tests

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

EN 1320, Destructive tests on welds in metallic materials — Fracture test

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 30042, Arc-welded joints in aluminium and its weldable alloys — Guidance on quality levels for imperfections
(1ISO 10042:1992)

4
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EN ISO 4063, Welding and allied processes — Nomenclature of processes and reference numbers (ISO 4063)
EN ISO 6947, Welds — Working positions — Definitions of angles of slope and rotation (ISO 6947)

prEN ISO 15607, Specification and approval of welding procedures for metallic materials — General rules
(ISO/DIS 15607:2000)

CR ISO/TR 15608, Welding — Guidelines for a metallic material grouping system

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

prEN 1SO 15614-2, Specification and approval of welding procedures for metallic materials — Welding procedure
test — Part 2: Arc welding of aluminium and its alloys (ISO/DIS 15614-2:2000)

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

NOTE A list of ISO Standards conforming to these EN Standards is given at the end of this standard in annex ZB.

3 Terms and definitions

For the purposes of this part of EN ISO 9606, the relevant terms and definitions in prEN ISO 15607 and the
following terms and definitions apply.

3.1
welder
a person who holds and manipulates the 'electrade holder; welding torch/or blowpipe by hand

3.2
examiner
a person who has been appointed to verify compliancelwith thecapplicable standard

NOTE In certain cases, an external independent examiner may be required.

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

NOTE In certain cases, an external independent examining body may be required.

34
backing
a material placed at the reverse side of a joint preparation for the purpose of supporting molten weld metal

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

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

3.7
capping run
in multi layer 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
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4 Symbols and abbreviated terms

4.1 General

Where the full wording is not used, the following abbreviations and reference numbers shall be used when
completing the welder's qualification test certificate (see annex A).

4.2 Reference numbers of welding processes

This standard covers the following manual or partly mechanized welding processes (reference numbers of welding
processes for symbolic representation are listed in EN 1ISO 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 standard may be applied to other fusion welding processes.
4.3 Abbreviations

4.3.1 For test pieces

a design throat thickness
BW  butt weld

D outside pipe diameter
FW fillet weld

l1 length of test piece

l, half width of test piece
l¢ examination length

platel)
weld metal thickness for butt welds only (plate thickness or pipe wall thickness for single process)
weld metal thickness for welding process 1

P
S
St
S, weld metal thickness for welding process 2
t material thickness of test piece (plate or wall thickness)
T pipe 2)
Z leg length of fillet weld.

4.3.2 For consumables

nm  no filler metal
S solid wire/rod

4.3.3 For other weld details

bs welding from both sides
mb  welding with backing

mi multi layer
nb  welding without backing
sl single layer

Ss single-side welding

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

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

6
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5 Essential variables and range of qualification

5.1 General
The qualification of welders is based on essential variables. For each essential variable a range of qualification is
defined. All test pieces shall be welded using the essential variables independently, except for 5.7 and 5.8. If the

welder has to weld outside the range of qualification a new qualification test is required. The essential variables
are:

0 welding processes,

0 product type (plate and pipe),

O type of weld (butt and fillet),

O material groups,

0 welding consumables,

0 dimensions (material thickness and outside pipe diameter),
O welding positions,

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

5.2 Welding processes
Welding processes are defined in ISO 857-1 and listed in 4.2.

Each test normally qualifiesonly’oneswelding'process/Aschange 'of welding process requires a new qualification
test. However, it is permitted for a welder to/be’qualified for- two’or‘more welding processes by welding a single test
piece (multi process joint) or by two or more separate qualification tests. The ranges of qualification for each
welding process used and for the multi processes joint for butt welds are given in table 1.
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Table 1 — Thickness range for single and multi process joints for butt welds

Welding process used for the test piece

Thickness range

Single process joint

Multi process joint

2

S2

51

1  Welding process 1
2 Welding process 2

according to table 3

for welding process 1:

t=5

for welding process 2:

t=s,

according to table 3

witht=s,+ s,

2

1

Welding process 2
Welding with backing (mb)
Welding without backing (nb)

HhwnN

< D N

1

fyz3mm

1  Welding process 1

according to table 3

for welding process 1:

t= 1y

for welding process 2:

t:tz

according to table 3
t=t; +1,
Welding process 1

only for welding of
the root area

5.3 Product type

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

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

b) welds in plates cover welds in pipe:

O of outside pipe diameter D = 150 mm, for welding positions PA, PB and PC;

O of outside pipe diameter D = 500 mm, for all other welding positions.

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 cover butt welds in any type of joint except branch connections;

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

c) butt welds in pipes without backing qualify branch connections with an angle = 60° and the same range of
qualification as in tables 1 to 7. For a branch weld the range of qualification is based on the outside pipe
diameter of the branch;
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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, finish welding of castings,
preheating.

5.5 Material groups

5.5.1 Aluminium groups of parent material

In order to reduce the number qualification tests, aluminium with similar welding characteristics are grouped
according to CR ISO/TR 15608.

5.5.2 Range of qualification

The welding of any one metal in a group confers qualification on the welder for the welding of all other metal within
the same group as well as other groups according to table 2.

When welding parent materials outside the grouping system a separate test is required.
Any dissimilar joint between materials of groups 21 to 23 with materials of groups 24 to 26 requires a specific

qualification test. This qualifies any dissimilar joint obtained from any combination between materials from groups
21 to 23 with materials from groups 24 to 26.

Table 2==Rangerofiqualification for parent metal

Material group 2,0of Range of qualification
the test piece 21 | 22 | 23 | 22 | 25 | 26
21 X X — - - -
22 X X — - = -
23 X X X b - - _
24 - - - X X X
25 - - - X X X
26 - - - X X X

&  Material group according to CR ISO/TR 15608.
b seealso5.6.
Key:

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

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

5.6 Welding consumables

Qualification with filler metal, e.g. with processes 141 and 15, qualifies for welding without filler metal but not vice
versa.

If the qualification test is welded with AIMg alloy types the qualification is also given for AlSi alloy types, but not vice
versa.

A change of the percentage of Helium in the shielding gas from more than 30 % requires a new qualification test.
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5.7 Dimensions

The welder qualification test of butt welds is based on the material thickness and outside pipe diameters. The
ranges of qualification are specified in tables 3 and 4.

NOTE It is not intended that material thickness or outside pipe diameters should be measured precisely but rather the
general philosophy behind the values given in tables 3 and 4 should be applied.

For fillet welds the range of qualification for material thickness is specified in table 5.

In the case of branch welding the material thickness criteria to which table 3 applies and the outside pipe diameter
criteria to which table 4 applies is as follows:

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

0 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 infaccordance with-table 4;

Table 3 — Range of qualification:of material thickness of test piece for butt welds

Dimension in millimetres

Material thickness of test piece Range of qualification
t
t<6 0,5xtto2xt
t>6 >6

Table 4 — Range of qualification for outside pipe diameter

Dimension in millimetres

Outside pipe diameter of test piece @ Range of qualification
D<25 Dto2xD
D> 25 20,5 x D (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 a
Dimension in millimetres
Material thickness of test piece Range of qualification
t
t<3 tto3
t23 >3
a8  See also table 8.

10
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5.8 Welding positions

The range of qualification for each welding position is given in table 6. The welding positions and symbols refer to
EN ISO 6947.

The test pieces shall be welded in accordance with the nominal angles of the welding positions according to
EN ISO 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 two pipes with the same outside pipe diameter, one in welding position PF and one in welding position PC,
also covers the range of qualification of a pipe welded in welding position H-L045.

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

Table 6 — Range of qualification for welding positions

Wel_d_ing Range of qualification 2
position
of test PA pB b PC PD P PE PF PF PG PG H-L045
piece (Plate) (Pipe) (Plate) (Pipe)
PA X X - = - . + - - -
PBP X X r ~ - - - - - -
PC X X X - - - - - - -
PD P X X X X X X - - - -
PE X X X X X X - - - -
PF (Plate) X X - - - X - - - -
PF (Pipe) X X - X X X X - - -
PG (Plate) - - - - - - - X - -
PG (Pipe) X X - X X - - X X -
H-L045 X X X X X X X - - X
&  Additionally 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 can only qualify fillet welds in other welding positions.
Key:
X indicates those welding positions for which the welder is qualified
— indicates those welding positions for which the welder is not qualified

11
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