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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
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‘nmental, in liaison with 1SO, also take part in the work. ISO collaborates closely with It
hal Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

hal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
task of technical committees is to prepare International Standards. Draft International Standar
by the technical committees are circulated to the member bodies for voting.(Publication as

hal Standard requires approval by at least 75 % of the member bodies casting@ vote.
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-1 was prepared by Technical Committee ISO/TC 44, Welding-and allied processes, Subcommittg
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also incorporates the Amendment ISO 9606-1:1994/Amd.1:1998.
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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.

¢ welding
e used.

o
pieces a

The principle of this International Standard is that a qualification test qualifies a welder not only for the
cgnditions used in the test, but also for all other conditions which are considered easier to weld in agcordance
with this International Standard. It is presumed that the welder has received training-and/or has|industrial
prfactice within the range of qualification.

The qualification test can be used to qualify a welding procedure and a welder provided that all the relevant
refquirements, e.g. test piece dimensions and testing requirements are satisfied(see I1SO 15614-1[11]).

All new qualifications shall be in accordance with each part of this Integnational Standard from its dafe of issue.

Al the end of its period of validity, existing qualification tests of welders in accordance with the requirement of
a |national standard may be revalidated according to this International Standard. This is providing that the
technical intent of this International Standard is satisfied. It.is hecessary for the new range of qualification to
be¢ interpreted in accordance with the requirements of thisidnternational Standard.

© 1SO 2012 - All rights reserved Vv
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INTERNATIONAL STANDARD 1ISO 9606-1

:2012(E)

Qualification testing of welders — Fusion welding —

Part 1:
Steels

1

It

e

W

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

Scope

provides a set of technical rules for a systematic qualification test of‘the welder, and ena

amining body.

elding torch or welding blowpipe, thereby producing a weld of aceeptable quality.

d
wi

N

2

TIe welding processes referred to in this part of ISO 9606 ihclude those fusion-welding processes

signated as manual or partly mechanized welding.-lt*"does not cover fully mechanized and 3
blding processes.

DTE For such processes, see ISO 14732[10],

Normative references

T

refferences, only the edition cited applies. For undated references, the latest edition of the r
document (including any amendments) applies.

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

IO 3834-2, Quality-requirements for fusion welding of metallic materials — Part 2: Comprehensi
regquirements

IS0 3834-3;~\Quality requirements for fusion welding of metallic materials — Part 3: Standa
requirements

1I90-4063, Welding and allied processes — Nomenclature of processes and reference numbers

e following referenced documents are indispensable for the application of this document. |

This part of ISO 9606 specifies the requirements for qualification testing of welders for fusion welding of steels.

bles such

qualifications to be uniformly accepted independently of the type of product, location and examiner or

electrode,

which are
utomated

For dated
eferenced

ve quality

d quality

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

ISO 5817, Welding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding
excluded) — Quality levels for imperfections

ISO 6947, Welding and allied processes — Welding positions

ISO 9017, Destructive tests on welds in metallic materials — Fracture test

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

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

©

ISO 2012 — All rights reserved
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ISO 15609-2, Specification and qualification of welding procedures for metallic materials — Welding
procedure specification — Part 2: Gas welding

ISO 17636 (all parts), Non-destructive testing of welds — Radiographic testing
ISO 17637, Non-destructive testing of welds — Visual testing of fusion-welded joints

ISO/TR 25901:2007, Welding and related processes — Vocabulary

3 Terms-and definitions

For the plirposes of this part of ISO 9606, the following terms and definitions apply.

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

[ISO/TR 25901:2007, 2.428]
3.2

manufacturer
person orlorganization responsible for the welding production

[ISO 156(7:2003,[12] 3.23]
3.3
examinel
person agpointed to verify compliance with the applicable standard
NOTE In certain cases, an external independent examineriéan be required.
[ISO/TR 25901:2007, 2.119]

34
examining body

organizat{on appointed to verify compliance with the applicable standard
NOTE In certain cases, an external.independent examining body can be required.
[ISO/TR 25901:2007, 2.120]

3.5

material packing
backing using matérial for the purpose of supporting molten weld metal

3.6
gas backing
backing using gas primarily for the purpose of preventing oxidation

3.7
flux backing
backing using flux primarily for the purpose of preventing oxidation

NOTE In submerged arc welding, flux backing may also reduce the risk of a weld pool collapse.
3.8

consumable insert
filler material that is placed at the root of the joint before welding to be completely fused into the root

2 © 1SO 2012 — All rights reserved
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3.9
layer
stratum of weld metal consisting of one or more runs

[ISO/TR 25901:2007, 2.209]

3.

10

root run
root pass
(multi-layer welding) run(s) of the first layer deposited in the root

[I$O/TR 25901:2007, 2.310]

341
filling run

(
[1S

3.
c
(

[«

\

[
3

th

3.
le

g
[1S
3.

ri

[«

\

[

3.
br
jo

3.

deposited thickness

gas welding technique in which’the filler rod is moved behind the blowpipe in relation to the welding g

ulti-layer welding) run(s) deposited after the root run(s) and before the capping run(s)
BO/TR 25901:2007, 2.132]

12

pping run

ulti-layer welding) run(s) visible on the weld face(s) after completion*of welding
BO/TR 25901:2007, 2.57]

13

ckness of the weld metal excluding any reinforcement

14

tward welding

s welding technique in which the filler rod iSymoved ahead of the blowpipe in relation to the welding

bO/TR 25901:2007, 2.210]

15
phtward welding

BO/TR 25901:2007, 2-302]
16
anch joint

nt of one-or'more tubular parts to the main pipe or to a shell

17

[ISO/TR 25901:2007, 2.131]

3.

18

verification
confirmation, through the provision of objective evidence, that specified requirements have been fulfilled

[1SO 9000:2005,15! 3.8.4]

© 1SO 2012 - All rights reserved
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4 Reference numbers, symbols and abbreviated terms

4.1 General

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 part[© BO¢
numbers pf welding processes for symbolic representations are listed in ISO 4063):

111 anual metal arc welding

114 If-shielded tubular cored arc welding

121 bmerged arc welding with solid wire electrode (partly mechanized)
125 bmerged arc welding with tubular cored electrode (partly mechanized)
131 IG welding with solid wire electrode

135 AG welding with solid wire electrode

136 AG welding with flux cored electrode

138 AG welding with metal cored electrode

141 IG welding with solid filler material (wire/rod)

142 gutogenous TIG welding

143 IG welding with tubular cored filler material (wire/rod)

145 IG welding using reducing gas and solid filler material (wire/rod)

15 plasma arc welding

311 gxyacetylene welding

See ISO/TR 25901 and ISO 857-1 for the definition of manual and partly mechanized welding.

NOTE The principles of this part of ISO 9606 can be applied to other fusion welding processes.

4.3 Symbols and abbreviated terms
431 F

r test pieces

fesign throat thickness

putt weld

butSide pipe diameter

FW fillet weld

I4 length of test piece

Iy half-width of test piece

It examination length

P plate

s deposited thickness or fused metal thickness in butt welds
t material thickness of test piece (plate or wall thickness)

4 © 1SO 2012 — All rights reserved
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deposited thickness of test piece for welding process 1
deposited thickness of test piece for welding process 2

pipe™)
leg length of fillet weld

4.3.2 For filler materials

n no-filler material

The symbol for type of covering or core is based on those given in various International Standard
mgterials.

03 rutile basic covering

1 cellulosic covering

11 cellulosic covering

12 rutile covering

13 rutile covering

14 rutile + iron powder covering

14 basic covering

1 basic covering

1 basic + iron powder covering

1 limenite covering

2 iron oxide covering

2 rutile + iron powder covering

2 iron oxide + iron powder covering

2 basic + iron powder covering

4 basic covering

4 basic covering

A acid covefing

B basicovering or electrode core — basic
C cellulosic covering

R tutile covering or electrode core — rutile, slow-freezing slag
RA rutile — acid covering

RB rutile — basic covering

RC rutile — cellulosic covering

RR rutile — thick covering

» o

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

© IS0 2012
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metal cored electrode or metal powder

electrode core — rutile, fast-freezing slag

solid wire electrode — solid rod

electrode core — rutile or basic/fluoride

electrode core — basic/fluoride, slow-freezing slag

electrode core — basic/fluoride, fast-freezing slag

N <s<®»w7TZ

electrode core — other types

4.3.3 For other weld details

fb Flux backing

bs welding from both sides
Ci consumable insert

Iw eftward welding

mb material backing

gb jas backing

ml multi-layer

nb welding with no material backing
rw rightward welding

sl single layer

Ss single side welding

4.3.4 For bend tests

m{nimum tensile elongation after fracturerequired by the material specification
d digameter of the former or the inner roller

s th|ckness of the bend test specimen

4.3.5 Types of arc welding

MAG metal active gas
MIG mmetal inert gas
TIG fungsteptinert gas

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

— welding process(es);

— product type (plate or pipe);

6 © 1SO 2012 — All rights reserved
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— type of weld (butt or fillet);

— filler material group;

— filler material type;

— dimension (material thickness and outside pipe diameter);

— welding position;

—t weld detail(s) (material backing, gas backing, flux backing, consumable insert, single side weldling, both
side welding, single layer, multi-layer, leftward welding, rightward welding).

The parent material group(s) and subgroup(s), in accordance with ISO/TR 15608, that are ‘used in the test
shall be recorded on the welder's qualification test certificate.

5]2 Welding processes
Welding processes are defined in ISO 857-1 and listed in 4.2.

Each test normally qualifies only one welding process. A change of welding process requirgs a new
gualification test.

Exceptions are as follows:

—t a change from solid wire electrode 135 to a metal ¢ored electrode 138, or vice versa, does npt require
requalification (see Table 5);

—t a change from solid wire electrode 121 to a_tubular cored electrode 125, or vice versa, does njot require
requalification (see Table 5);

—t welding with 141, 143 or 145 qualifies for 141, 142, 143 and 145, but 142 only qualifies for 142;

—t qualifying the welder for dip (short-circuit) transfer mode (131, 135 and 138) shall qualify him for other
transfer modes, but not vice.versa.

Hpwever, it is permitted forza welder to be qualified for two or more welding processes by welding a single test
piece (multi-process joint)."0r by two or more separate qualification tests. The ranges of qgyalification
cagncerning the deposited’ thickness for each welding process used and for the multi-process joint for butt
welds are given in Tables 1 and 6.

© 1SO 2012 - All rights reserved 7
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Table 1 — Deposited thickness range of weld metal for single and multi-process joints for butt welds

Deposited thickness range qualified
according to Table 6
Welding process used for test piece
Single process joint Multi-process
joint
2
N for welding process 1:
§ =51
- s =51 %38
2 for welding process 2:
S =82
1 weldiphg process 1 (ss nb)
2 weldihg process 2 (ss mb)
2
5
4 for welding process 1: fors = sq + 59
51 welding process 1
for welding process 2: | only for welding of
% S9 the root area
=] 1
1 weldipg process 1
2 weldihg process 2
3 weldihg with backing (ss mb)
4 weldipg without backing (ss nb)
NOTE See 4.3.1 for definitions-of the variables.
5.3 Product type
The qualification-test shall be carried out on plate, pipe or other suitable product form. The following critefia
are appligable:
a) test piece welds with outside pipe diameter D > 25 mm cover welds in plates;
b) test piece welds in plates cover welds in fixed pipe of outside pipe diameter D > 500 mm; in accordance
with Tables 9 and 10.
c) test piece welds in plates cover welds in rotating pipes of outside pipe diameter D > 75 mm for welding

positions PA, PB, PC, and PD; in accordance with Tables 9 and 10.

© 1SO 2012 — All rights reserved
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5.4 Type of weld

:2012(E)

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

a)

b)

Butt welds cover butt welds in any type of joint except branch connections [see also c)].

Butt welds do not qualify fillet welds or vice versa. It is, however, permissible to qualify a fillet weld in

combination with a butt weld, e.g. single bevel joint preparation with permanent material b
minimum test piece thickness of 10 mm shall be used). See Annex C.

acking (a

5

5.5.1 General

w

m

Fi

5 Filler material grouping

The qualification test shall be carried out with filler material from one of the groups listed in Table
blding with filler materials outside the filler material grouping in Table 2, a separate test is required.

The parent material used inl a qualification test should be from any suitable material from 1SO/1
aterial groups 1 to 11.

5,56.2 Range of qualification

ler material groups are defined in Table 2.

For this combination test, all testing requirements specified in this part of ISO 9606 shall be{u
associated ranges of qualification shall be given based on the test conditions.

Butt welds in pipes qualify branch joints with an angle >60° and the same range of\qualifical
Tables 1 to 12. For a branch weld, the range of qualification is based on the outside diame
branch.

For applications where the type of weld cannot be qualified by means of eitheb a butt or fillet or 1
connections of less than 60°, a specific test piece should be used to qualify the welder, when
(e.g. by the product standard).

filled and

tion as in
ter of the

or branch
specified

Butt welds may qualify fillet welds if a supplementary fillet weld test piece (see Figure 3) is w

Ided with

each process, filler material (FM) group and electrode covering/core, in accordance with Tgbles 3, 4,
and 5. The test piece shall be at least 10 mm thick, or the thickness of the butt weld test piece if the

thickness is less, and completed using a single layer in the PB position. For this supplementa

test, the

welder shall be qualified for all fillet welds as given for the butt weld qualification variables related to the

range of qualification for fillet welds (e.g. Tables 7, 8.9, 10 and 12). Fillet weld positions PA a
qualified by this test.

Table 2 — Filler material grouping

d PB are

2. When

R 15608,

Group Filler material for welding of Examples of applicable standards

FM1 Non-alloy and fine grain steels ISO 2560,[21 ISO 14341,[81 ISO 636,11 1ISO 14171,[6]
ISO 17632(14]

FM2 High-strength steels ISO 18275,1211 ISO 16834,[131 ISO 26304,[25] ISO 18276[22]
FM3 Creep-resisting steels Cr < 3,75 % ISO 3580,[31 ISO 21952,[231 ISO 24598,[24]1 ISO 17634[16]
FM4 Creep-resisting steels 3,75 < Cr<12 % ISO 3580,[31 ISO 21952,[231 ISO 24598,[24]1 ISO 17634[16]
FM5 Stainless and heat-resisting steels ISO 3581,[41 ISO 14343,191 ISO 17633[15]
FM6 Nickel and nickel alloys 1ISO 14172,[71 1ISO 18274120]

© 1SO 2012 - All rights reserved
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Welding with a filler material in one group qualifies the welder for welding with all other filler materials within
the same group, as well as other groups, listed in Table 3, and welding on parent materials from groups 1

to 11.

Table 3 — Range of qualification for filler material

Filler material

FM1

FM2

Range of qualification

FM3

FM4

FM5 FM6

FM1

FM2

FM3

FM4

FM5

FM6

X indidg

— indidg

ates those filler materials for which the welder is qualified.

ates those filler materials for which the welder is not qualified.

5.6 Filler material type

Welding V

NOTE
group that

vith filler material qualifies for welding without filler material,"but not vice versa.

The rangégs of qualification for filler material type are given in Tables 4 and 5.

Table 4 — Range of-qualification for covered electrodes?

For processes 142 and 311 (without filler material), the\parent material group used in the test is the maternal
the welder is qualified for.

Range of qualification

Welding Type of covering
process used in the test® A RA,RB,RC,RR, R B c
03, 13, 14, 19, 20, 24, 27 15, 16, 18, 28, 45, 48 10, 11
A, RA, RB, RCL.RR, R
03, 13, 14,49..20, 24, 27
B
111 x —
15, 16, 18, 28, 45, 48
C
- - X
10, 11

x indicates those filler material types for which the welder is qualified.

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

a For abbreviations, see 4.3.2.

b The type of covering used in the qualification test of welders for root run welding without backing (ss nb) is the type of covering
qualified for root run welding in production with no backing (ss nb).

10
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b
Table 5 — Range of qualification for filler material typesa

Range of qualification

Q

red wire qualified for root run welding in production with no backing (ss, nb).

Filler material types used in test piece
S M B R,P,V,W,Y,Z

Solid wire electrode, rod (S) X X — —
Metal cored electrode, rod (M) X X — —
Flux cored electrode, rod (B) — — x X
Flux cored electrode, rod (R, P, V, W, Y, Z) — — — X
x| indicates those filler material types for which the welder is qualified.
— indicates those filler material types for which the welder is not qualified.
al For abbreviations, see 4.3.2.
b|  The type of flux cored wire used in the qualification test of welders for root run welding without backing,_(ss, nb) is the type of flux

5]7 Dimensions

The ranges of qualification are specified in Tables 6 and 7.

It is not intended that deposited thickness or outside pipe diameters should be measured precisely,
the general philosophy behind the values given in Tables 6 and/7 should be applied.

For fillet welds, the range of qualification for material thicknesses is specified in Table 8.
For test pieces of different outside pipe diameters and-deposited thicknesses, the welder is qualified

—t the thinnest through to the thickest deposited and/or parent metal thickness qualified; and

—t the smallest through to the largest diameter qualified (refer to Tables 6 and 7).

Table 6 — Range of qualification of deposited thickness for butt welds

T:l:e welder qualification test of butt welds is based on the deposited thiCkness and outside pipe ¢

Dimensions in

iameters.

but rather

for:

millimetres

Deposited thickness of test piece Range of qualification?P
S

sto 3¢
or
s<3 s to 2s°

whichever is greater

3<s<12 3to 29

s > 12¢ef >3

@  For single process and the same type of filler material, s, is equal to parent material «.

For oxyacetylene welding (311): 3 to 1,5s
€ The test piece has to be welded in at least 3 layers

For multi-processes, s is the deposited thickness for each process.

b For branch joints, the range of qualification for deposited thickness is:

— for set-on branch, see, for example, Figure 1 a), the deposited thickness of the branch;

— for set-through and set-in branches, see, for example, Figure1 b) and c), the deposited thickness of the main pipe or shell.
€ For oxyacetylene welding (311): s to 1,5s

d

© 1SO 2012 - All rights reserved
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P
; | D
t=s I |
Al €
Y < |
|
|
a) Set-on b) Set-through
| 1
!
| o
; D 2
|
N A
|
c) Set-in

Key
D  outside pipe diameter

K depogited thickness or fused metal thickness in butt welds

t materjial thickness of test piece (plate or wall thickness)

branch
2 main pipe or shell

Figure 1°=Branch types

Table 7 — Range-of qualification for outside pipe diameter

Dimensions in millimetres

Outside pipe diameter of test piece?

Range of qualification

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

8¢ "For non-circular hollow sections, D is the dimension of the smaller side.

Dimensions in millimetres

t

Material thickness of test piece

Range of qualification

t<3

t to 2¢, or 3, whichever is greater

t>3

>3

12
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In the case of branch welding, the deposited thickness criteria to which Table 6 applies and the outside pipe
diameter criteria to which Table 7 applies are as follows:

set-on: the deposited thickness and outside pipe diameter of the branch [see Figure 1 a)];

set-in or set-through: the deposited thickness of the main pipe or shell and the outside pipe diameter of

the branch [see Figure 1 b) and c)].

5.8 Welding positions

T||1e range of qualification for each welding position is given in Tables 9 and 10. The welding pos

SY

The test pieces shall be welded in accordance with the testing positions specified in ISO 6947

Pd

welding.

Pq

ug

Welding two pipes with the same outside pipe diameter, one in welding positionnPH and one i

Welding two pipes with the same outside pipe diameter, one in welding position PJ and one i
sition PC, also covers the range of qualification of a pipe welded in welding position J-L045 using downward
welding.

Oltside pipe diameters D > 150 mm can be welded in two welding positions (PH or PJ 2/3 of circu
PC 1/3 of circumference) using only one test piece. This test'covers all positions for the direction ¢f welding

mbols refer to ISO 6947.

sition PC, also covers the range of qualification of a pipe welded in welding position H-L045 usin

ed in the test.

PC

PH/PJ
PH/PJ

tions and

n welding
g upward

n welding

mference,

NOTE For welding position symbols, refer to ISO 6947.

©

Figure 2 — Outside pipe diameter D > 150 mm, positions

ISO 2012 — All rights reserved
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Table 9 — Range of qualification for welding positions for butt welds

Testin

g position

PA
Flat

PC
Horizontal

Range of qualification

PE
Overhead

Vertical up

PF

PG
Vertical down

PA

PC

X

PE

(plate)

PF

(plate)

PH

(pipe)

PG

(plate)

PJ

(pipe)

T

L045

[

L045

NOTE

See also 5.3.

X indic

indic

htes those welding positions for which the welder is qualified.

btes those welding positions for which the welder is not qualified.

Table 10 — Range of qualification for welding positions for fillet welds

Testing position

PA
Flat

PB
Horizontal

Range of.qualification

PC
Horizontal

PD
Overhead

PE
Overhead

PF
Vertical up

PG
Vertical dow

P/

PH

X

P(

P

PE (p|

ate)

PF (p

ate)

PH (p

ipe)

PG (p

ate)

PJ (p

pe)

NOTE

Seealso 5.3.

X indic

htes’those welding paositions for which the welder is qualified

indicates those welding positions for which the welder is not qualified.

14
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5.9 Weld details
Depending on the weld details, the ranges of qualification are shown in Tables 11 and 12.

When welding with process 311, a change from rightward welding to leftward welding, and vice versa,
requires a new qualification test.

Table 11 — Range of qualification for backings and consumable inserts

R ; lification for backi I ble i
Test condition No Material Welding from Gas Consumable Flux
backing backing both sides backing insert backing
(ss,nb) (ss,mb) (bs) (ss,gb) (ci) ss,fb)
No backing (ss,nb) x x x x - x
Material backing (ss,mb) — x x — — —
Welding from both sides (bs) — x x — — —
Jas backing (ss,gb) — x x x — —
Jonsumable insert (ci) — x x ) X —
Fjux backing (ss,fb) — X X — — x

indicates those conditions for which the welder is qualified.

X

- indicates those conditions for which the welder is not qualified:;

Table 12 — Range of qualification of layer technique for fillet welds

Range of qualification®
Test piece Single layer Multi-layer
(sl) (ml)
Single layer (sl) x _
Multi-layer (ml)2 X x

x|  indicates the layer technigue for which the welder is qualified.

- indicates the layer technique for which the welder is not qualified.

Y

During the welding,of the test piece, the examiner shall perform visual examination of the first layer in accordance with Jlause 7.

o

When a welder has been qualified using a multi-layer butt weld and he or she makes the supplementary fillet weld test described in
4 e), he orsheis qualified for both multi- and single layer fillet welds.

[$)]

6l Examinati | testi

6.1 Examination

The welding of test pieces shall be witnessed by the examiner or examining body. The testing shall be verified
by the examiner or examining body.

The test pieces shall be marked with the identification of the examiner and the welder. Additionally, welding

positions for all test pieces shall be marked on the test piece and, for fixed pipe welds, the 12 o'clock welding
position shall also be marked.

© 1SO 2012 - All rights reserved 15
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The examiner or examining body may stop the test if the welding conditions are not correct or if it appears that
the welder does not have the skill to fulfil the requirements, e.g. where there are excessive and/or systematic

repairs.

6.2 Test pieces

The shape and dimension of test pieces required are shown in Figures 3 to 6.

A minimum test piece length for plates of 200 mm is required; the examination length is 150 mm. For pipe

circumfer

ences of less than 150 mm, additional test pieces will be required with a maximum of three te

pieces.

Key
t materi

2125 2125

2200

4

bl thickness of test piece

16

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

Dimensions in Millimetr]

st

eS
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Dimensions in millimetres

millimetres

V4 &
4 “n
Q
- Q
5>
2125
Key
t | material thickness of test piece
NOTE The parent material can be of dissimilar thickness
Figure 4 — Dimensions of:test piece for a fillet weld on plate
Dimensions in
/
' »
y
<
%
t
D
Key
D outside pipe diameter
¢t  material thickness of test piece (wall thickness)
Figure 5 — Dimensions of test piece for a butt weld in pipe
© 1SO 2012 - All rights reserved
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Dimensions in millimetres

2125

Key

D outsid
[y length
t  materi

NOTE

6.3 Waelding conditions

The quali
ISO 1560
used for t

The follov

— The fest piece shall have at least one stop and restart in the root run and in the capping run. When mo

than
inclu

— The
whic
be o

— Any
many

b pipe diameter
of test piece
b thickness of test piece (plate or wall thickness)

The parent material can be of dissimilar thickness for the pipe and{late.

Figure 6 — Dimensions of test piece for a fillet weld on pipe

fication test of welders shall follow a pWPS or WPS prepared in accordance with 1ISO 15609-1
D0-2. The required throat thickness of the fillet weld test piece shall be defined in the pWPS or WH
ne test.

ing welding conditions shall apply.

one process is used, (then at least one stop and restart shall be carried out for each process, th
les the root run andfinal run. The stop and restart areas shall be marked.

velder shall benallowed to remove minor imperfections by grinding, except for the capping run f
only the stop.and restart may be ground. The permission of the examiner or examining body sh
tained.

bost-weld heat treatment required in the pWPS or WPS may be omitted at the discretion of t
facturer.

S

re
S

or
Al

ne

6.4 Test methods

After welding the test piece shall be tested in accordance with Table 13.

If the weld is accepted by visual testing, the remaining test(s) according to Table 13 shall be carried out.

When material backing is used in the qualification test, it shall be removed prior to destructive testing (except

for macro

scopic examination) and need not be removed before non-destructive testing (NDT).

The test specimen for macroscopic examination shall be prepared and etched on one side to clearly reveal

the weld.

18

Polishing is not required.
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Table 13 — Test methods
Test method . Butt weld_ Fillet weld and branch joint
(in plate or pipe)

Visual testing according to ISO 17637 mandatory mandatory
Radiographic testing according to ISO 17636 mandatory@ . not mandatory
Bend test according to 1ISO 5173 mandatory@.P.d not applicable
Fracture test according to ISO 9017 mandatory@.P.d mandatory®:f
a8l Either radiographic testing or bend or fracture tests shall be used.
B[ wWhen radiographic testing is used, then additional bend or fracture tests are mandatory for welding processes 131, 135, 138
apd 311.
¢|  The radiographic testing may be replaced by ultrasonic testing according to ISO 17640019] for thicknesses >8 mm on fgrritic steels
ofly. In this case, the additional tests mentioned in footnote b are not required.
d|  For outside pipe diameters D < 25 mm, the bend or fracture tests may be replaced by a notched. tensile test of the complete test
plece (an example is given in Figure 9).
€| The fracture tests may be replaced by a macroscopic examination, performed according.’to ISO 17639[18], of af least two
sgctions,at least one of which shall be taken from the stop/start location.
f The fracture tests on pipes may be replaced by radiographic testing.
6/5 Test piece and test specimen
6.56.1 General
In[6.5.2 and 6.5.3, details of the type, dimensions, and.preparation of the test pieces and test spec|mens are
given. In addition, the requirements for destructive tests are indicated. For root, face or side bend, or fracture
tests, one specimen shall be taken from the start-and stop area in the examination length. For pipe butt welds
in|the PH, PJ, H-L045 and J-L045 positions, testspecimens shall be taken from the PE and PF/PG [positions;
sge Figure 8.
6.5.2 Butt weld in plate and pipe
\(j\f.ZJ General

hen radiographic testing is'used, the examination length of the weld (see Figures 7 and 8) in the fest piece
shall be radiographed,
When fracture testing is used, test specimens may be longitudinally notched in the centre of the weld of the
sifle in tension¢in>order to achieve a fracture in the weld. All notch preparations according to 1ISO|9017 are
permitted.
All testspecimens shall be tested in such a manner that fracture is reached and the specimen exanined after
frTcture.
6.5.2.2  Fracture testing only

For butt welds in plate, the test piece examination length (Figure 7) shall be cut into four test specimens of
equal width in accordance with the dimensions given in Table 14.

For butt welds in pipe, the test piece examination length (Figure 8) shall be cut into four test specimens of
equal width in accordance with the dimensions given in Table 14.

©

ISO 2012 — All rights reserved
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Dimensions in millimetres

Key
Iy length of test piece
I,  half-width of test piece
l;  exam|nation length

Figure 7 — Examination length for fracture test specimens for a butt weld in plate

Key

Iy examination length

1 one root fracture or one root transverse bend or one side-bend test specimen
2  one face fracture or one face transverse bend or one side-bend test specimen
3 one root fracture or one root transverse bend or one side-bend test specimen
4  one face fracture or one face transverse bend or one side-bend test specimen

Figure 8 — Examination length and locations for fracture
or bend test specimens for a butt weld in pipe
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Table 14 — Width of fracture test specimens

Dimensions in millimetres

Product type
Width of fracture test specimens
Plates (P) Outside diameter, D, of pipes (T)?
x >100 >35
— 50<D <100 >20
— 25 <D <50 >10

For pipes with outside diameter D <25 mm, the notch tensile test piece according to Figure 9 is recommended.

Key

d

H
F
F

N

6.

B

diameter of the former or the inner roller

bles are not allowed in start and stop areas.

br ¢t > 1,8 mm: d =4,5 mm

orr<1,8mm:d=35mm

bnd tests shall be performed in accordance with ISO 5173.

When.only bend testing is carried out, the following conditions shall apply.

Dimensions in

DTE Notch profiles s and g-are also permitted in circumferential direction according to ISO 9017.
Figure 9 — Example for notch tensile test for pipe test piece outside diameter <25 mm
5.2.3 Bend testing only

millimetres

F rihialoa ~
UTtTTORITTCSST S

complete examination length shall be tested.

For thicknesses ¢ > 12 mm, four side-bend test specimens shall be used approximately equally spaced along
the examination length.

For pipe butt welds, the four specimens shall be equally spaced in accordance with Figure 8.

In all cases, at least one specimen shall be taken from a stop/start location. For this purpose, it is possible that

a

©

side-bend specimen can be substituted by a root-bend specimen.
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When transverse bend testing or side-bend testing is used, the diameter of the former or the inner roller shall
be 4t and the bending angle 180° for parent metal with elongation 4 > 20 %. For parent metal with elongation

A <20 %,

d

_100x ¢4

the following equation shall apply:

S

is the diameter of the former or the inner roller. in millimetres:

A is the minimum percentage elongation required by the material standard.

6.5.2.4

When adplitional bend or fracture tests are required (see Table 13, footnote b), in~dll cases, at least o

specimen
can be sy

— For all plate butt welds, one root and one face test specimen shall ‘be tested or two side-bend tg

spec

— Forb
side-

— For 4
the H
posit

6.5.3 Fijlet weld on plate and pipe

For fillet
specimen

For fillet v
Fillet weldg
examinat

stop/start

Fillet weld

is the thickness of the bend-test specimen, in millimetres;

Additional bend or fracture test

shall be taken from a stop/start location. For this purpose, it is possible-that’ a side-bend specimd
bstituted by a root-bend specimen.
mens if applicable.

utt welds in pipe in PA or PC positions, one root and one-face test specimen shall be tested or tv
bend test specimens, if applicable.

utt welds in pipe welded in all other welding positiohs, one root-test specimen shall be taken frg

E (overhead) welding position and one face testispecimen shall be taken from the PF (vertical u
on or the PG (vertical down) position, or two.side-bend test specimens if applicable.

ivelds on plate, the test piece examination length (Figure 10) shall be fractured as one comple
. If necessary, the test piece can be cut into several test specimens of equal width.

elds on pipe, the test piece shall be cut into four or more test specimens and fractured.
fracture tests on plate and pipe may be replaced by macroscopic examination. When macroscoq
on is used, at leasttwo specimens shall be taken. One macroscopic specimen shall be taken at t

location.

test specCimens shall be positioned for breaking in accordance with ISO 9017.

ne

st

e}

m

te

Cc
ne
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Dimensions in millimetres

s

Key
l;] examination length

Figure 10 — Examination length for fracture testing.for-a fillet weld in plate

6/6 Testreport

The results of all testing shall be documented in accordance)with the relevant test standard.

7| Acceptance requirements for test pieces

Test pieces shall be evaluated according ¢ the acceptance requirements specified for relevan{ types of
imperfections.

Ptior to any testing, the following shall be checked:

—t all slag and spatters are removed;

—t no grinding on the root'and the face side of the weld (according to 6.3);

—t stop and restart.inthe root run and in the capping run are identified (according to 6.3);

—t profile and.dimensions.

The acceptance requirements for imperfections found by test methods performed according to this part of
I90 9606~shall, unless otherwise specified, be assessed in accordance with ISO 5817. A welder is qualified if
the imperfections are within ISO 5817, quality level B, except for the following imperfection types |for which
lepel € shall apply: excess weld metal (502); excessive convexity (503); excessive throat thicknegs (5214);
excessive penetration (504); and undercut (501).

Bend-test specimens shall not reveal any discrete discontinuity >3 mm in any direction. Discontinuities
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 discontinuity. The sum of the greatest
discontinuities exceeding 1 mm but less than 3 mm in any one bend specimen shall not exceed 10 mm.

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.
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8 Re-tests

If any test fails to comply with the requirements of this part of ISO 9606, the welder may be given the
opportunity to repeat the qualification test once without further training.

9 Period of validity

9.1 Initial qualification

The weldkr's qualification begins from the date of welding of the test piece(s), provided that the requir¢d
testing has been carried out and the test results obtained were acceptable. The certificate needs\to be
confirmed every 6 months otherwise the certificate(s) become(s) invalid.

The valid|ty of the certificate may be extended as specified in 9.3. The chosen method of the“extension |of
qualificatipn in accordance with 9.3, a) or b) or c), shall be stated on the certificate at the time of issue.

9.2 Copnfirmation of the validity
The qualifications of a welder for a process shall be confirmed every 6 months by the person responsible for
welding aLtivities or examiner/examining body. This is confirming that the welder has worked within the range
of qualification and extends the validity of the qualification for a further 6 month period.

This subdause is applicable to all options of revalidation specified in 9.3.

9.3 Reyalidation of welder qualification

Revalidatjon shall be carried out by an examiner/examining-body.

The skill ¢f the welder shall be periodically verified by one of the following methods.

a) The \velder shall be retested every 3 years,

b) Every 2years, two welds made during the last 6 months of the validity period shall be tested by
radiographic or ultrasonic testing er\destructive testing and shall be recorded. The acceptance levels for
impeffections shall be as specified in Clause 7. The weld tested shall reproduce the original tgst
condftions except for thickness.and outside diameter. These tests revalidate the welder's qualifications for

an additional 2 years.

c) A welder's qualificatiens)for any certificate shall be valid as long as it is confirmed according to 9.2 and
provifded all the following conditions are fulfilled:

— the welder)is working for the same manufacturer for whom he or she qualified, and who |is
esponsible for the manufacture of the product;

— thé/manufacturer's quality programme has been verified in _accordance with ISO 3834-2 for
ISO 3834-3;

— the manufacturer has documented that the welder has produced welds of acceptable quality based
on application standards; the welds examined shall confirm the following conditions: welding
position(s), weld type (FW, BW), material backing (mb) or no material backing (nb).

9.4 Revocation of qualification
When there is a specific reason to question a welder's ability to make welds that meet the product standard

quality requirements, the qualifications that support the welding he or she is doing shall be revoked. All other
qualifications not questioned remain valid.

24 © 1SO 2012 — Al rights reserved


https://standardsiso.com/api/?name=c9af5304e71731aabbd54d3b9f86cc5b

ISO 9606-1:2012(E)

10 Welder's qualification test 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. A
recommended format is detailed in Annex A. If any other form of welder's qualification test certificate is used,
it shall contain the information required in Annex A. The examiner or examining body is responsible for
verifying that all essential variables are addressed in this certificate.

The following non-essential variables shall be recorded on the certificate:

—t type of current and polarity;

—t parent material group/subgroup;

—t shielding gas.

In[general, for each test piece, a separate welder's qualification test certificate-shall be issued.
If[more than one test piece is welded, a single welder's qualification”test certificate can be ispued that
cgmbines the ranges of qualification of the individual test pieces. All-essential variables for all tests shall be
recorded on the combined certificate. In this case, only one of the/following essential variables is pgdrmitted to
differ, except those given in 5.7.
—t type of weld,

—t welding position,

—t deposited thickness.

ItJs not permissible to change other essential-variables.

Itlis recommended that the welder's-qualification test certificates be issued in the local language plys at least
one of the following languages: English, French or German.

The examination of job knowledge (see Annex B) shall be designated by “Accepted” or “Not tested”.

In| accordance with 5.4 ¢€) the supplementary fillet weld test shall be recorded on the certificate for the
agsociated butt weld qualification.

11 Designation

arranged so that it can be used for computerization):

T:I\e designation of a welder qualification shall comprise the following items in the order given (the [system is

a) the number of this part of ISO 9606 (ISO 9606-1);
b) the essential variables:
1) welding processes: refer to 4.2, 5.2, and 1ISO 4063,
2) product type: plate (P), pipe (T), refer to 4.3.1 and 5.3,
3) type of weld: butt weld (BW), fillet weld (FW), refer to 5.4,

4) filler material group or parent material group (autogenous welding): refer to 5.5,

© 1SO 2012 — All rights reserved 25


https://standardsiso.com/api/?name=c9af5304e71731aabbd54d3b9f86cc5b

ISO 9606-1:2012(E)

5) filler material types: refer to 5.6,

6) dimensions of test piece: deposited thickness, s, or material thickness, ¢, and outside pipe diameter,
D, referto 5.7,

7) welding positions: refer to 5.8 and ISO 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 (

ualirication test certiricate (see Annex A).

26
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