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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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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 testlng of a welder's skill in accordance with this International Standard depends on the welding
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principle of this International Standard is that a qualification test qualifies a welder-not
itions used in the test, but also for all other conditions which are considered easier to weld in
this International Standard. It is presumed that the welder has received training and/or h
ice within the range of qualification.

gualification test can be used to qualify a welding procedure and a welder provided that all
rements, e.g. test piece dimensions and testing requirements are satisfied(see 1ISO 15614-1

bw qualifications shall be in accordance with each part of this International Standard from its

e end of its period of validity, existing qualification tests of welders in accordance with the re
tional standard may be revalidated according to this International Standard. This is provid
nical intent of this International Standard is satisfied. It iS-hecessary for the new range of qu
terpreted in accordance with the requirements of this Iaternational Standard.
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ISO 9606-1:2012(E)

Qualification testing of welders — Fusion welding —

Part 1:
Steels

1

This
It pr
qual

exan

Whe
weld

The

Scope
part of ISO 9606 specifies the requirements for qualification testing of welders-for fusion welg
pvides a set of technical rules for a systematic qualification test of\the welder, and e
fications to be uniformly accepted independently of the type of preduct, location and
nining body.

ng torch or welding blowpipe, thereby producing a weld of.acceptable quality.

welding processes referred to in this part of ISO 9606.include those fusion-welding process

ing of steels.

nables such
examiner or

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

s which are

designated as manual or partly mechanized welding. Mt does not cover fully mechanized and automated

weld

NOT

2

The
refer
docu

ISO

ISO
requ

ISO
requ

ng processes.

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

Normative references

ences, only the edition cited applies. For undated references, the latest edition of the
ment (including any amendments) applies.

B57-1, Welding and-allied processes — Vocabulary — Part 1: Metal welding processes

B834-2, Quality~requirements for fusion welding of metallic materials — Part 2: Comprehe
rements

B834-3+—Quality requirements for fusion welding of metallic materials — Part 3: Stan
rements

ISO

following referenced documents are indispensable for the application of this documeni.

For dated
referenced

hsive quality

dard quality

ﬂﬁ’l, l/l/nlrling and allied processes — Nomenclature nfprnnneene and reference numbers

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
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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 purp|

31
welder
person who

[ISO/TR 259
3.2

manufactur
person or or

[1SO 15607:
3.3
examiner

person appo

NOTE

n
[ISO/TR 259

3.4

examining body

organization

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

holds and manipulates the electrode holder, welding torch or blowpipe by hand

01:2007, 2.428]

er
panization responsible for the welding production

P003,[12]1 3.23]
inted to verify compliance with the applicable standard
certain cases, an external independent examiner can be required.

01:2007, 2.119]

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 bag¢gking

backing using material 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 materia

| that is placed at the root of the joint before welding to be completely fused into the root

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

[ISO/TR 25901:2007, 2.209]

3.10
root
root

run
pass

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

[1ISO

3.1

IR Z99UT.ZUUT, £.5TU]

filling run

(mul
[1ISO
3.12
Capy
(mul

[1ISO

3.13

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

ing run

i-layer welding) run(s) visible on the weld face(s) after completion,of-welding

TR 25901:2007, 2.57]

deposited thickness

thick

3.14

hess of the weld metal excluding any reinforcement

leftward welding

gas
[ISO
3.15
right
gas

[1ISO

3.16

velding technique in which the filler rod.is. moved ahead of the blowpipe in relation to the weld
TR 25901:2007, 2.210]

ward welding

velding technique in which the filler rod is moved behind the blowpipe in relation to the weldin|

TR 25901:2007, 2:302]

branch joint

joint

3.17

of one @r:more tubular parts to the main pipe or to a shell

fillet

ing direction

g direction

‘weid

triangular weld in a square preparation for making a T-joint, corner joint or lap joint

[ISO/TR 25901:2007, 2.131]

3.18

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

[1ISO

9000:2005,°! 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 of 1ISO 9606 covers the following manual or partly mechanized welding processes (reference

numbers of wetdingprocessesforsymboticrepresentationsaretistedmtSG4663):

111 manual metal arc welding

114 selfishielded tubular cored arc welding

121 subnerged arc welding with solid wire electrode (partly mechanized)
125 submerged arc welding with tubular cored electrode (partly mechanized)
131 MIQG welding with solid wire electrode

135 MAG welding with solid wire electrode

136 MAG welding with flux cored electrode

138 MAG welding with metal cored electrode

141 TIG|welding with solid filler material (wire/rod)

142 autggenous TIG welding

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

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

15 plagma arc welding

311 oxyacetylene 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

4.3.1 For test pieces

a design throat thickness

BW bu]t weld

D outside pipe diameter

FW fillet weld

I length of test piece

Iy half-width of test piece

ls 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

nm

The
matsg

03
10
11
12
13
14
15
16
18
19
20
24
27
28
45

no filler material

symbol for type of covering or core is based on those given in various International Stand
rials.

rutile basic covering
cellulosic covering

cellulosic covering

rutile covering

rutile covering

rutile + iron powder covering
basic covering

basic covering

basic + iron powder covering
limenite covering

iron oxide covering

rutile + iron powder covering
iron oxide + iron powder covefring
basic + iron powder covering
basic covering

basic covering

acid covering
basic-covering or electrode core — basic
cellutosic covering

rutile covering or electrode core — rutile, slow-freezing slag

ards on filler

rutile — acid covering
rutile — basic covering
rutile — cellulosic covering

rutile — thick covering

» o

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

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=2e92de6023187121d500f7447921a4f9

ISO 9606-1:2012(E)

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<®w7TEZ

electrode core — other types

4.3.3 For ¢other weld details

fb flux backing

bs welding from both sides
Ci comsumable insert

Iw lefiward welding

mb mdgterial backing

gb ga$ 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

minirnum tensile elongation after fracture-required by the material specification
d diamgter of the former or the inneriroller

thickpess of the bend test specimen

4.3.5 Types of arc welding

MAG mdtal active gas
MIG mdtal inert-gas
TIG turlgsten\inert gas

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. 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 — Al rights reserved
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5.2

ISO 960

type of weld (butt or fillet);

filler material group;

filler material type;

dimension (material thickness and outside pipe diameter);

welding position;

6-1:2012(E)

weld detail(s) (material backing, gas backing, flux backing, consumable insert, single side welding, both

side welding, single layer, multi-layer, leftward welding, rightward welding).

I[be recorded on the welder's qualification test certificate.

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 req

qual

fication test.

Excgptions are as follows:

h change from solid wire electrode 135 to a metal_cored electrode 138, or vice versa, doe
requalification (see Table 5);

h change from solid wire electrode 121 to a_tubular cored electrode 125, or vice versa, doe
fequalification (see Table 5);

ransfer modes, but not vice~versa.

Howgver, it is permitted for-a,welder to be qualified for two or more welding processes by welding
piece (multi-process joint)-or by two or more separate qualification tests. The ranges of
congerning the deposited thickness for each welding process used and for the multi-process

weld

5 are given in Tables 1 and 6.

velding with 141, 143 or 145 qualifiesfor 141, 142, 143 and 145, but 142 only qualifies for 14p;

parent material group(s) and subgroup(s), in accordance with ISO/TR 15608, that are“used in the test

lires a new

$ not require

5 not require

ualifying the welder for dip (short-circuit) transfer mode (131, 135 and 138) shall qualify him for other

a single test
qualification
oint for butt

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

Welding process used for test piece

Deposited thickness range qualified
according to Table 6

Single process joint

Multi-process

joint
2
S \:: : for welding process 1:
§ =51
- s=51. s
2 for welding process 2:
S =82
1
1 welding process 1 (ss nb)
2 welding process 2 (ss mb)
2
3] 5
for welding process 1: fors=sq +sp
851 f
welding process 1
for welding process 2: | only for welding of
% sp the root areg

By
1 welding process 1
2 welding process 2
3 welding with backing (ss mb)
4 welding without backing (ss nb)
NOTE $ee 4.3.1 for definitions-of. the variables.

5.3 Product type

The qualificT
are applicab

e

tion“\test shall be carried out on plate, pipe or other suitable product form. The following crjteria

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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Type of weld

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

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

b) 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 backing (a
minimum test piece thickness of 10 mm shall be used). See Annex C.

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

c) PButt welds in pipes qualify branch joints with an angle >60° and the same range of,‘qualification as in
lfables 1 to 12. For a branch weld, the range of qualification is based on the outSide diameter of the
pranch.

d) For applications where the type of weld cannot be qualified by means of eithér-a butt or fillet pr for branch
connections of less than 60°, a specific test piece should be used to gualify the welder, whHen specified
e.g. by the product standard).

e) PButt welds may qualify fillet welds if a supplementary fillet weld-test piece (see Figure 3) is|welded with
pach process, filler material (FM) group and electrode covefing/core, in accordance with [Tables 3, 4,
and 5. The test piece shall be at least 10 mm thick, or théhickness of the butt weld test| piece if the
hickness is less, and completed using a single layer in the PB position. For this supplementary test, the
ivelder shall be qualified for all fillet welds as given for the butt weld qualification variables rglated to the
fange of qualification for fillet welds (e.g. Tables 7,.8,.9, 10 and 12). Fillet weld positions PA and PB are
nualified by this test.

5.5 | Filler material grouping

5.5.1 General

The jqualification test shall be carried out with filler material from one of the groups listed in Tgble 2. When

weldjng with filler materials outside-the filler material grouping in Table 2, a separate test is requirgd.

The [parent material used in ‘a/qualification test should be from any suitable material from ISQ/TR 15608,

matgrial groups 1 to 11.

5.5.2 Range of qualification

Fillen material graups are defined in Table 2.

Table 2 — Filler material grouping
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 18275,12111SO 16834,[13] ISO 26304,[25] ISO 18276[22]
FM3 Creep-resisting steels Cr < 3,75 % ISO 3580,[31 ISO 21952,123] ISO 245981241 ISO 17634l16]
FM4 Creep-resisting steels 3,75 <Cr<12 % ISO 3580,[31 ISO 21952,123] ISO 245981241 ISO 17634l16]
FM5 Stainless and heat-resisting steels 1ISO 3581,[41 ISO 14343,[91 ISO 17633[15]
FM6 Nickel and nickel alloys 1ISO 14172,[71 1SO 18274120]
© 1SO 2012 — All rights reserved 9


https://standardsiso.com/api/?name=2e92de6023187121d500f7447921a4f9

ISO 9606-1:2012(E)

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 Range of qualification
FM1 FM2 FM3 FM4 FM5 FM6
FM1 x x — — — —
FM2 s = — = —
FM3 x x x — — =~
FM4 x x x x — —
FM5 — — — — x —
FM6 — — — — < x

x  indicatgs those filler materials for which the welder is qualified.

— indicatgs those filler materials for which the welder is not qualified.

5.6 Fillerimaterial type
Welding with filler material qualifies for welding without filler material, but not vice versa.

NOTE For processes 142 and 311 (without filler material), the«parent material group used in the test is the material
group that thg welder is qualified for.

The ranges ¢f qualification for filler material type are given in Tables 4 and 5.

Table 4 — Range of qualification for covered electrodes?

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, 1
A, RA, RB, RCL.RR, R
% _ _
03, 13, 14, 49,20, 24, 27
B
111 X X —
16,16, 18, 28, 45, 48
C
J— — 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 © 1SO 2012 — All rights reserved
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,b
Table 5 — Range of qualification for filler material typesa

Range of qualification
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

ndicates-those-fillermatarial +\leﬂe forwhich tha waldaris qu ralified-

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

a

b

For abbreviations, see 4.3.2.
'he type of flux cored wire used in the qualification test of welders for root run welding without backing (ss, nb) is

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

he type of flux

5.7

Dimensions

The welder qualification test of butt welds is based on the deposited thickness and outside pip
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 precise

the

For

For

deneral philosophy behind the values given in Tables 6 and 7 should be applied.

fillet welds, the range of qualification for material thicknesses is specified in Table 8.

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

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

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

e diameters.

y, but rather

test pieces of different outside pipe diameters and 'deposited thicknesses, the welder is qualifi¢d for:

Dimensiong in millimetres

Deposited thickness of test piece Range of qualification??
S
s to 3¢
or
s<3 s to 2s°

whichever is greater

3<s<12 3to 249

s> 120f >3

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

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

For oxyacetylene welding (311): s to 1,55
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.

shell.

©IS

O 2012 - All rights reserved
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Key

12

|
! P
©n
1 | D
| 1 = |
t=s ! .
| |1 2 |
.I | |
| |
a) Set-on b) Set-through
! 1
!
| o
; D 2
|
T |
c) Set-in
outside gipe diameter
depositefl thickness or fused metal thickness in butt welds
material thickness of test piece (plate or wall thickness)
branch
main pipg 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.)

a

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

Table 8 — Range of qualification of material thickness for fillet welds

Dimensions in millimetres

Material thickness of test piece
t

Range of qualification

t<3

t to 2¢, or 3, whichever is greater

t>3

>3

© 1SO 2012 — All rights reserved
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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

symolsrefer to ISO 6947.

The

Weld

Welding positions

est pieces shall be welded in accordance with the testing positions specified in ISO 6947.

ing two pipes with the same outside pipe diameter, one in welding position\PH and on

posifion PC, also covers the range of qualification of a pipe welded in welding pasition H-L045 U

weld

Weld

ng.

ing two pipes with the same outside pipe diameter, one in welding-position PJ and on

position PC, also covers the range of qualification of a pipe welded in welding position J-L045 usir]

weld

Outs
PC 1
used

ng.

de pipe diameters D > 150 mm can be welded in two welding positions (PH or PJ 2/3 of cir
/3 of circumference) using only one test piece. This test covers all positions for the directig
in the test.

RC

PH/PJ
PH/PJ

ositions and

e in welding

sing upward

e in welding
g downward

cumference,
n of welding

NOTE For welding position symbols, refer to ISO 6947.

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

© 1SO 2012 — All rights reserved
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Table 9 — Range of qualification for welding positions for butt welds

Range of qualification
Testing position PA PC PE PF PG
Flat Horizontal Overhead Vertical up Vertical down
PA x — — — —
PC X x — — —
PE (plate) X X x — —
PF (plate) x — — « _
PH (p|pe) x — x x -
PG (plate) — — — — x
PJ (pipe) x — x — x
H-LOK5 X x x x —
J-LO#5 X x x — x
NOTE Yee also 5.3.

x  indicatep those welding positions for which the welder is qualified.

— indicate those welding positions for which the welder is not qualified.

Table 10 — Range of qualification for welding_positions for fillet welds

Range of-qualification
Testing posftion PA PB PC PD PE PF PG
Flat Horizontal Horizontal Overhead Overhead Vertical up | Vertical down
PA x — - — — — —
PB x x — — — — —
PC x x X — — — —
PD x X X x x — —
PE (platg) x X x x x — —
PF (platq) x x — — — x —
PH (pipe)) x x x x x x —
PG (platg) = — — — — — x
PJ (pipe X X — X X — x

NOTE Seg¢ also 5.3.

x indicates those welding positions for which the welder is qualified.

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

14 © 1SO 2012 — Al rights reserved
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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

Range for qualification for backing and consumable inserts
Test condition NO Materrat Wetdmng from Gas consurmanie Flux

backing backing both sides backing insert backing

(ss,nb) (ss,mb) (bs) (ss,gb) (ci) (ss,fb)
No Hacking (ss,nb) x x x x — x
Matgrial backing (ss,mb) — x x — — —
Welding from both sides (bs) — x x — — —
Gas|backing (ss,gb) — x x 4 — —
Congumable insert (ci) — x x — X —
Flux|backing (ss,fb) — X X — — X

x  |indicates those conditions for which the welder is qualified.

— |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 _
Multf-layer (ml)2 X x

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

— |indicates the layer technique for which the welder is not qualified.

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

/Vhen a weldep has been qualified using a multi-layer butt weld and he or she makes the supplementary fillet weld tgst described in
5.4 e), he or she-is qualified for both multi- and single layer fillet welds.

6 Examination and testing

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

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

Dimensions in-millifrjetres
=125 =125

2200

/
Key
t  material thickhess of test piece

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

>125
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

Dimensiong

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

B |
S |
Al !
| 250
L e
. — L
—rﬁ”m * »
‘[N» f
Key
D outside pipe diameter
I4 length of fest piece
t  material thickness of test piece (plate or wall thickness)
NOTE The parent material can be of dissimilar thickness for the pipe and-plate.
Figure 6 — Dimensions of test piece fora fillet weld on pipe
6.3 Welding conditions

The qualificgtion test of welders shall follow a pWPS or WPS prepared in accordance with 1ISO 15609

ISO 15609-2
used for the

The followin

— The tes
than on

includes

The we
which o]
be obta

. The required throat thickness of(the fillet weld test piece shall be defined in the pWPS or
test.

) welding conditions shall apply.

piece shall have at least one stop and restart in the root run and in the capping run. When
£ process is used,\then at least one stop and restart shall be carried out for each process
the root run and.final run. The stop and restart areas shall be marked.

der shall be.allowed to remove minor imperfections by grinding, except for the capping ru
hly the stop ‘and restart may be ground. The permission of the examiner or examining body
ned.

1 or
WPS

more
this

n for
shall

f the

Any po

stcweld heat treatment required in the pWPS or WPS may be omitted at the discretion o

manufa

4
|4 L~ B

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 macroscopic 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. Polishing is not required.

18
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Table 13 — Test methods

Test method (in pBI::tev;?Igipe) Fillet weld and branch joint
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

b
and 3
C
only.
d
piecq
e
secti
f

@  Either radiographic testing or hend ar fracture tests shall he used

311.

/WVhen radiographic testing is used, then additional bend or fracture tests are mandatory for welding processes

lhe radiographic testing may be replaced by ultrasonic testing according to 1ISO 17640[19] for thicknesses =8 mm o
In this case, the additional tests mentioned in footnote b are not required.

For outside pipe diameters D < 25 mm, the bend or fracture tests may be replaced by a notched(tensile test of thdg
(an example is given in Figure 9).

lhe fracture tests may be replaced by a macroscopic examination, performed according fo 1SO 17639[18], d
ns,at least one of which shall be taken from the stop/start location.

he fracture tests on pipes may be replaced by radiographic testing.

131, 135, 138

n ferritic steels

complete test

f at least two

6.5

6.5.1

In 6.

given. In addition, the requirements for destructive tests are indicated. For root, face or side ben

testg
in th
see

6.5.2

6.5.2

Whe
shall

Whe
side
perm

All te

Test piece and test specimen

General
b.2 and 6.5.3, details of the type, dimensions, and preparation of the test pieces and test sp
, one specimen shall be taken from the start-and stop area in the examination length. For pig
e PH, PJ, H-L045 and J-L045 positions, tesh specimens shall be taken from the PE and PF/H
Figure 8.

Butt weld in plate and pipe

A General

be radiographed,
h fracture testing’is used, test specimens may be longitudinally notched in the centre of the
in tension.in~order to achieve a fracture in the weld. All notch preparations according to I§
itted.

st.specimens shall be tested in such a manner that fracture is reached and the specimen ex

fract

ecimens are
i, or fracture
e butt welds
G positions;

h radiographic testing'is’used, the examination length of the weld (see Figures 7 and 8) in the test piece

weld of the
5O 9017 are

amined after

Ure:

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.

© 1SO 2012 — All rights reserved
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Dimensions in millimetres

Key
Iy length offtest piece
I,  half-width of test piece
l;  examination length

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

Key

-

examination length

one root fracture or one root transverse bend or one side-bend test specimen
one face fracture or one face transverse bend or one side-bend test specimen
one root fracture or one root transverse bend or one side-bend test specimen
one face fracture or one face transverse bend or one side-bend test specimen

A WON -

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
a

Dimensiond in millimetres

Key
d Hiameter of the former or the inner roller

Holep are not allowed in start and stop areas:
For 4> 1,8 mm: d=4,5 mm

For4< 1,8 mm:d=3,5mm
NOTE Notch profiles s and ¢ 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

6.5.2.3 Bend testing only
Bend tests shall be performed in accordance with ISO 5173.

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

For thicknesses ¢ < 12 mm, a minimum of two root and two face bend test specimens shall be used, and the
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 %, the following equation shall apply:

d

where

d

_100x ¢4

S

is the diameter of the former or the inner roller, in millimetres;

ls
A

6.5.24 A

When additi
specimen sh
can be subs

For all
specime

For butt

For butt
the PE
position

6.5.3 Fillet

For fillet we
specimen. If

For fillet wel
Fillet weld fr
examination

stop/start log

Fillet weld te

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

is the minimum percentage elongation required by the material standard.

dditional bend or fracture test
pnal bend or fracture tests are required (see Table 13, footnote b), in—all cases, at least
all be taken from a stop/start location. For this purpose, it is possible that a side-bend spec]
ituted by a root-bend specimen.

plate butt welds, one root and one face test specimen shalbe tested or two side-bend
ns if applicable.

welds in pipe welded in all other welding positions, one root-test specimen shall be taken
overhead) welding position and one face test'specimen shall be taken from the PF (verticg
or the PG (vertical down) position, or two,_side-bend test specimens if applicable.

weld on plate and pipe

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

is on pipe, the test piece shall be cut into four or more test specimens and fractured.
hcture tests on plate'and pipe may be replaced by macroscopic examination. When macros
is used, at least two specimens shall be taken. One macroscopic specimen shall be taken 3

ation.

st specimens shall be positioned for breaking in accordance with ISO 9017.

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

one
men

test

two

from

| up)

plete

Copic
t the
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Dimensions in millimetres

Key
Iy pxamination length

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

6.6 | Test report

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.to the acceptance requirements specified for relevant types of
imperfections.

Priof to any testing, the following shall be checked:

— gl slag and spatters are removed;
— po grinding on the rootand the face side of the weld (according to 6.3);
— ptop and restartrin the root run and in the capping run are identified (according to 6.3);

— profile and dinmensions.

The Jacceptance requirements for imperfections found by test methods performed according td this part of
ISO P606, shall, unless otherwise specified, be assessed in accordance with ISO 5817. A welder |s qualified if
the imperfections are within ISO 5817, quality level B, except for the following imperfection types for which
level C shall apply: excess weld metal (502); excessive convexity (503); excessive throat thickness (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.

© 1SO 2012 — Al rights reserved 23


https://standardsiso.com/api/?name=2e92de6023187121d500f7447921a4f9

ISO 9606-1:2012(E)

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 welder'
testing has
confirmed e

The validity
qualification

9.2 Confi
The qualificg
welding acti
of qualificati

This subclay

9.3 Reva
Revalidation|

The skill of t

an addifional 2 years.

a) The wel
b) Every 2
radiogrg
imperfe
conditio]
c) A welde

provided all the folldwing conditions are fulfilled:

the
res

b qua“ﬁbatiuu L}Cgillb fIUIII ti 1< datc Uf VVUidillg Uf t;lc tcbt picwc(o), pIUV;UIUL; ti Idt ﬁ IS TC{
been carried out and the test results obtained were acceptable. The certificate needs/t
ery 6 months otherwise the certificate(s) become(s) invalid.

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

rmation of the validity

tions of a welder for a process shall be confirmed every 6 months by the person responsib
ities or examiner/examining body. This is confirming that the welder has worked within the r
bn and extends the validity of the qualification for a further 6 ménth period.

se is applicable to all options of revalidation specified in 9.3:

idation of welder qualification

shall be carried out by an examiner/examining‘body.

ne welder shall be periodically verified by ‘@ne of the following methods.

der shall be retested every 3 years:

years, two welds made during the last 6 months of the validity period shall be teste
phic or ultrasonic testing or destructive testing and shall be recorded. The acceptance leve

ctions shall be as specified in Clause 7. The weld tested shall reproduce the original
hs except for thickness and outside diameter. These tests revalidate the welder's qualificatior

r's qualifications-for any certificate shall be valid as long as it is confirmed according to 9.2

welder.is working for the same manufacturer for whom he or she qualified, and wk
borisible for the manufacture of the product;

uired
O be

bn of

e for
ange

d by
s for

test
s for

and

o is

ISO 3834-3;

the manufacturer's quality programme has been verified in accordance with SO 3834-2 or

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.
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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:

— fype of current and polarity;

— parent material group/subgroup;

— phielding gas.

In ggneral, for each test piece, a separate welder's qualification test certificate.shall be issued.
If mpre 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. All essential variables for all tésts shall be
recofded on the combined certificate. In this case, only one of thefollowing essential variables is|permitted to
diffef, except those given in 5.7.
— fype of weld,

— elding position,

— fleposited thickness.

It is mot permissible to change other essential variables.

It is fecommended that the welder's qualification test certificates be issued in the local language [plus at least
one ¢f the following languages: English, French or German.

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

In agcordance with 5.4.e) the supplementary fillet weld test shall be recorded on the certificate for the
assogciated butt weld-qualification.

11 Designation

The designation of a welder qualification shall comprise the following items in the order given (the system is

ad that it h d-f torizati ):
alrangec-se+thatH-6ah-B8-HS86+o-coMpLHeHZaton)-

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,
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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 qualification test certificate (see Annex A).
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