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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotec

hnical standardization.

Internatio'nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Par} 2.

The main
Standardg

Publication as an International Standard requires approval by at least 75 % of the member bod

casting a \

Attention
patent rig

I[SO 1561
Subcomm

ISO 15614
procedure

— Part1
— PartZ
— Part5
— Part4
— Part5
— Parté6
— Part 7
— Part8
— Part1]
— Part1]

— Part 1

adopted by the technical committees are circulated to the member bodies|for voti

rote.

hts. [SO shall not be held responsible for identifying any or all such patent rights.

t-14 was prepared by Technical Committee ISO/TC 44, Welding and allied proces
ttee SC 10, Unification of requirements in the field of metal welding.

consists of the following parts, under the general title Spevification and qualification of weld
5 for metallic materials — Welding procedure test:

: Arc and gas welding of steels and arc welding of nickel and nickel alloys
: Arc welding of aluminium and its alloys

: Fusion welding of non-alloyed and low-alloyed cast irons

: Finishing welding of aluminium castings

: Arc welding of titanium, zirconitum and their alloys

: Arc and gas welding of copper and its alloys

' Overlay welding

: Welding of tubes to_tube-plate joints

0: Hyperbaric-dry welding:

1: Electrgmand laser beam welding

2: Spot;-seam and projection welding

— Part 1

is drawn to the possibility that some of the elements of this documentimay be the subject

task of technical committees is to prepare International Standards. Draft Intérnatiopal

g.
1€S

of

bes,

ing

— Part1

3-Upset [rpcicfnnr'p huff) nndﬂnch wplding

4: Laser-arc hybrid welding of steels, nickel and nickel alloys

Requests for official interpretations of any aspect of this part of ISO 15614 should be directed to the
Secretariat of ISO/TC 44/SC 10 via your national standards body. A complete listing of these bodies can
be found at www.iso.org.
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Introduction

It is intended that all new welding procedure tests be carried out in accordance with this part of
[SO 15614 from the date of its issue.

However, this part of ISO 15614 does not invalidate previous welding procedure tests made to former
national standards or specifications.

Also, where additional tests shall be carried out to make the qualification technically equivalent, it is
only necessary to do the additional tests on a test piece made in accordance with this part of ISO 15614.

© IS0 2013 - All rights reserved v
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INTERNATIONAL STANDARD ISO 15614-14

:2013(E)

Specification and qualification of welding procedures for
metallic materials — Welding procedure test —

Part 14:
Laser-arc hybrid welding of steels, nickel and nickel alloys

1

Th
wej

Th

Scope

s part of ISO 15614 specifies how a preliminary welding procedure specification is qu
|[ding procedure tests.

s part of ISO 15614 defines the conditions for the execution of welding procedure tests and

of qualification for welding procedures for all practical welding operations within the range o

list
NO

NO
det]

2

Th
an
ref]

ISC
ISC
ISC
IS(

ISQ
orl

ISC
imj

ISC

ed in Clause 8.
TE1 Itis possible that additional tests are required by applications)standards.

TE 2  The various parts of ISO 15614 comprise, in their turnsaseries of International Standards
ails of which are given in ISO 15607:2003, Annex A.

Normative references

e following referenced documents, in whole@r in part, are normatively referenced in this
1 are indispensable for its application. For dated references, only the edition cited applies. Fq

3452-1, Non-destructive testing —Pénetrant testing — Part 1: General principles
4136, Destructive tests on welds in metallic materials — Transverse tensile test
5173, Destructive tests ehwelds in metallic materials — Bend tests

6947, Welding and allied processes — Welding positions

9016, Destructive tests on welds in metallic materials — Impact tests — Test specimen loca
entation and.exemination

12932,Welding — Laser-arc hybrid welding of steels, nickel and nickel alloys — Qualit)
berfections

erences, the latest edition of the referenced document (including any amendments) applie§.

alified by

the range
f variables

n welding,

document
rundated

Fion, notch

levels for

echanized

14732, Welding personnel — Qualification testing of welding operators and weld setters for n|

an

Fuatormoticwetding of Tetattic materiats

IS0 15607:2003, Specification and qualification of welding procedures for metallic materials — General rules

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

ISO 15609-6, Specification and qualification of welding procedures for metallic materials — Welding
procedure specification — Part 6: Laser-arc hybrid welding

ISO 15613, Specification and qualification of welding procedures for metallic materials — Qualification
based on pre-production welding test

ISO 17636 (all parts), Non-destructive testing of welds — Radiographic testing

© IS0 2013 - All rights reserved
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ISO 17637, Non-destructive testing of welds — Visual testing of fusion-welded joints
ISO 17638, Non-destructive testing of welds — Magnetic particle testing
ISO 17639, Destructive tests on welds in metallic materials — Macroscopic and microscopic examination of welds

IS0 17640, Non-destructive testing of welds — Ultrasonic testing — Techniques, testing levels, and assessment

3 Terms and definitions

For the pu i ; Tt i i i ply.

31
hybrid welding
welding il which two or more welding processes are used simultaneously in the same weld'pool

Note 1 to entry: Hybrid welding is different than combinations of processes where at least two melt pools exist
which are dompletely separated by a solid component in the solidification phases. Examples/ofd combined prodess
(@) and a lgser-arc hybrid welding process (b) are given in Figure 1 by using a laser beam and the additignal
energy soufrce of an arc.

LYY Lic:baaasd san npnco
IJJ lly Ul iIu lJl ULCTOS
Key

1 laser beam

2  torch

Figure 1 — Combination of welding processes

4 Preliminary welding procedure specification

The preliminary welding procedure specification (pWPS) shallbe preparedinaccordance with ISO 15609-6.

2 © IS0 2013 - All rights reserved
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Welding procedure test

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

:2013(E)

The welding operator who undertakes the welding procedure test satisfactorily in accordance with
this part of ISO 15614 shall be qualified for the appropriate range of qualification in accordance with
ISO 14732 provided the relevant testing requirements are met.

6

Test piece

6.1

Th
sta
do
sha

Th

Ad
exf

If 1

General

not represent the standardized test piece as shown in this part of ISO 15614,the use of
1l be required.

Hitional test pieces, or longer test pieces than the minimum size, canbe prepared in order t
ra or for re-testing specimens (see 7.6). Application standards gan require larger test piec

equired by the application standard, the direction of platé nolling shall be marked on the

when impact tests are required to be taken in the heat-affected zone (HAZ).

Th
acq

6.2

6.2
Th

It

6.2
Th
It

NO

6.2

ordance with 8.3.2.1 to 8.3.2.3.

Shape and dimensions of test pieces

.1 Buttjoint in plate
b test piece shall be prepared in@ccordance with Figure 2.

hay be used for fully and paxtially penetrated butt welds.

.2 Buttjoint in pipe

b test piece shallbeprepared in accordance with Figure 3.

hay be used forfully and partially penetrated butt welds.
TE The'word “pipe”, alone or in combination, is used to mean “pipe”, “tube” or “hollow section].
.3~ “T-joint

e welded joint to which the welding procedure relates in production shall be represented by making a
ndardized test piece or pieces, as specified in 6.2. Where the production joint geometry requirements

SO 15613

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

b allow for
PS.

test piece

b plate thickness or pipe outside diameter and wallthickness of the test pieces shall be delected in

The test piece shall be prepared in accordance with Figure 4.

It may be used for fully and partially penetrated butt welds or fillet welds.

6.2.4 Corner joint

The test piece shall be prepared in accordance with Figure 5.

It may be used for fully and partially penetrated butt welds or fillet welds.

© IS0 2013 - All rights reserved
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6.2.5 Branch connection

The pipe to pipe test piece shall be prepared in accordance with Figure 6. The angle a is the minimum
to be used in production.

It may be used for fully and partially penetrated joints (set-on or set-in or set-through joint) and for

fillet weld

S.

The pipe to plate test piece shall be prepared in accordance with Figure 7. The angle « is the minimum
to be used in production.

It may be
fillet weld|

6.3 Wel

used for fully and partially penetrated joints (set-on or set-in or set-through joint) and
S.

ding of test pieces

Preparatigpn and welding of test pieces shall be carried out in accordance with the pWPS, and un

the gener
limitation
tack weldj

Welding a

h] conditions of welding in production which they shall represent. Welding positions 4
5 for the angle of slope and rotation of the test piece shall be in accordance with ISO 6941
are to be fused into the final joint, they shall be included in the test'piece.

hd testing of the test pieces shall be witnessed by an examiner of.an examining body.
1
W
/
B
a a

Feparation and fit-up as detailed in the pWPS

for

Her
nd
[ If

Key
1 jointp
t  materi

althickness

a Minimum width 150 mm.

b Minimum length 350 mm.

Figure 2 — Test piece for a butt joint in plate

© ISO 2013 - All rights reserved
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a a
Key
1 | joint preparation and fit-up as detailed in the pWPS
a | minimum length 150 mm
D | outside pipe diameter
t | material thickness

Figure 3 — Test piece for a butt joint in pipe

t

S| AN
o/—— 7] \
[ \
o ! :
\1
[25)

Key
1 joint preparation and fit-up as detailed in the pWPS
ai, az minimum width 150 mm
b minimum length 350 mm
t1 material thickness, plate 1
t material thickness, plate 2

Figure 4 — Test piece for a T-joint

© IS0 2013 - All rights reserved 5


https://standardsiso.com/api/?name=b4a1e5dc6e0426b336d02771d1192646

ISO 15614-14:2013(E)

Key

ai, az

5]
2

join

m

_— =

m

ay

7/

ar

flimum width 150 mm
flimum length 350 mm

maferial thickness, plate 1

maferial thickness, plate 2

t preparation and fit-up as detailed in the pWPS

Figure 5 —{Test piece for a corner joint

© ISO 2013 - All rights reserved
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1 | joint preparation and fit-up as detailed in the pWPS
a | branch angle

a | minimum length 150 mm

D1| outside diameter of the main pipe

D7 | outside diameter of the branch pipe

t1 | main pipe material thickness

tp | branch pipe material thickness

Figure 6'— Test piece for a branch connection — Pipe to pipe

© IS0 2013 - All rights reserved 7
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a  branch
1 jointp|
a dimen
D  outsid
| branch
t1 platen
to  branch

7 Examination and testing

7.1 Ext

Testing in
the requir

NOTE
than is spe
procedure

An applic3

angle
Feparation and fit-up as detailed in the pWPS
bion of the plate; a =2 D + 6t1; minimum dimension D + 150 mm
e diameter of the branch pipe
pipe length; minimum length 80 mm
haterial thickness

pipe material thickness

Figure 7 — Test piece for a branch connection — Pipe to plate

ent of examination and-testing

Cludes both non-destructive testing and destructive testing which shall be in accordance w
ements of Table 4.

Specific servige; material or manufacturing conditions can require more comprehensive tes
cified by this'part of ISO 15614 in order to gain more information and to avoid repeating the wel
Lest at a later date just to obtain additional test data.

tioh.standard may specify additional tests, e.g.:

ith

ing
ing

— longit

— allwe

udinal weld tensile test;

Id metal bend test;

— corrosion tests;

— chemical analysis;

— micro

scopic examination;

— delta ferrite examination;

— cruciform test.

© ISO 2013 - All rights reserved
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Table 1 — Examination and testing of the test pieces

2013(E)

Test piece Type of test Extent of testing
Butt joint with full penetration (see Visual 100 %
Figures 2 and 3) Radiographic or ultrasonica 100 %
Surface crack detectionb 100 %

Two specimens
Four specimens

Transverse tensile test
Transverse bend test¢

Impact testd Two sets
Hardness teste Required
Macroscopic examinationf At least one specimen
T- Joint and corner joint with full Visualg 100 %
pepetration (see Figures 4 and 5) Surface crack detectionb.g 100.%
Branch connection with full pen- Ultrasonic or radiographica.gh 100 %
etation (see Figures 6 and 7) Hardness teste.g Reqtiired
Macroscopic examinationf, g At leasttwo specinjens
Buftt joint, T-joint, corner joint and Visuals 100 %
branch connection with partial Surface crack detectionb.g 100 %
pehetration (see Figures 2 to 7) Hardness teste.g Required

Macroscopic examination8 Two specimens

a
gr
b

C

d
Ap
thd
SpA¢

e

f
fro

rel

po
all

Ultrasonic testing shall not be used for t < 8 mm and not for material groups'8, 10, 41 to 48. For information
ups, see 8.3.1.

Penetration testing or magnetic particle testing. For non-magnetic mfatetials, penetration testing.
For bend tests, see 7.4.3.

One set in the weld metal and one set in the HAZ for materials$s212 mm thick and having specified impact
blication standards may require impact testing below 120mm thick. The testing temperature shall bdg
manufacturer with regard to the application or application standard, but need not be lower than the p
cification. For additional tests see 7.4.5.

Not required for parent metals: subgroup 1.1, andgfeups 8, 41 to 48.

One section isrequired for a butt weld in plate. Two sections are required for a butt weld in pipe, additionally
m each overlap portion with different parameters. For each standard welding position in accordance with IS

Tests as detailed do not provide information on the mechanical properties of the joint. Where these pr
bvant to the application, an additional qualification shall also be held, e.g. a butt weld qualification.

For outside diameter <50 mm ne.ultrasonic testis required. For outside diameter >50 mm and where it is nof
sible to carry outultrasonic examination, aradiographic examination shall be carried out provided the joint cd
ws meaningful results.

on material

properties.
chosen by
hrent metal

one section
D 6947.

perties are

technically
nfiguration

r:

Ted

Ted
ha

It i

Location andtaking of test specimens

t specimens{shall be taken in accordance with Figures 8 to 13.

t specimens shall be taken after all non-destructive testing (NDT) has been carried out
passed the relevant inspection criteria for the NDT method(s) used.

hnd which

stacceptable to take the test specimens from locations avoiding areas which have imp

erfections

ithin the acceptance limits for the NDT method(s) used.

© IS0 2013 - All rights reserved
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/ L —
L —
_________ | ———————
L — /2
L —
L— .//
L —
L —
——"py 1
| - |
L —
I L— '/}/
| ) |
A o |
| ) |
| ) |
L Yy __1
L —
o //4
L — o— 1
L —
-
[ -~ o |
L —
_________ /\_____XY

ird 25 mm

for:

he tensile test specimen;

end test specimens

for:

hpact and additional test specimens if required
for:

he tensile test specimen;

end test specimens

for:

e macroscopie,examination;
e hardnesstest specimen
ing direction.

o scale’

Key
1 disc:
2 area
—o0
—b
3 area
— i
4 area
—o0
—b
5 area
—o0
—o0
a Welg
NOTE Not
10

Figure 8 — Location of test specimens for a butt joint in plate
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3,2

b) Bi-directional welding (semi-orbital welding)

Key
0 overlap zone (may be'more than one)
1 area for:

— one tensile.test'specimen;

— bend test'specimens
2 area for:

— ithpact and additional test specimens if required
3 area for:

*— one macroscopic examination;

— one hardness test specimen
a Welding direction.

NOTE 1 If nominal energy per unit length (heat input) is constant (in case of rotating pipe, i.e. only one welding
position), only one series of impact tests is required.

NOTE 2 Zones are not to scale and can be oriented differently from that shown.

Figure 9 — Location of test specimens for butt joint in pipe

© IS0 2013 - All rights reserved
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Key

DWW N

12

/2

@é /]
3

| &

discardl 25 mm

macrofcopic test specimen

macropcopic and hardness test specimen
Welding direction.

Figure 10 — Location of test specimens in a T-joint
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Key
1 | discard 25 mm
2 | macroscopic test specimen
3 | macroscopic or hardness test specimen
4 | other tests (if required)
a | Welding direction.
Figure 11 — Location of test specimens in a corner joint
Key

a  branch angle
1 testspecimen for macroscopic examination and hardness to be taken
2 testspecimen for macroscopic examination to be taken from each overlap area

Figure 12 — Location of test specimens in a pipe to pipe branch connection

© IS0 2013 - All rights reserved 13
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Key

a  branch
1 testsp)
2 testsp)

7.3 Norx

All non-dsg
prior to cy

angle
ecimen for macroscopic examination and hardness test specimen to be taken
ecimen for macroscopic examination to be taken from each overlap area

Figure 13 — Location of test specimens in a pipe to plate branch connection

)-destructive testing

structive testing in accordance with 7.1 and,Table 1 shall be carried out on the test pie
tting of the test specimens. Any post-weld-heat treatment that is specified shall be comple

prior to ngn-destructive testing.

For mater]
Or no post
the applic

Dependin
shall be c3
(all parts)
ISO 17638

jials that are susceptible to hydrogen-induced cracking and where post-weld heat treatm
tweld heat treatment is specified,.Aion-destructive testing shall be delayed in accordance w
htion standard.

b upon joint geometry, ntaterials, and the requirements for work, the non-destructive test
rried out as required+in Table 1 in accordance with ISO 17637 (visual examination), [SO 176
(radiographic testing), ISO 17640 (ultrasonic testing), ISO 3452-1 (penetration testing), 4
(magnetic particle‘testing).

7.4 Dedtructive testing

7.4.1 Ge

neral

The exten

Ces
fed

bnt
ith

ng
36
nd

nf'fpcfing shall bhe as rpqnirnd hy Table 1

7.4.2 Transverse tensile test

Specimens and testing for transverse tensile testing for butt joints shall be in accordance with ISO 4136.

For pipes >50 mm outside diameter, the excess weld metal shall be removed on both root and top faces
to give the test specimen a thickness equal to the wall thickness of the pipe.

For pipes <50 mm outside diameter, and when full section small diameter pipes are used, the excess
weld metal may be left undressed on the inside surface of the pipe.

The tensile strength of the test specimen shall not be less than the corresponding specified minimum
value for the parent metal unless otherwise specified prior to testing.

14
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For dissimilar parent metal joints, the tensile strength shall not be less than the minimum value specified
for the parent material having the lowest tensile strength.

7.4.3 Bend test
Specimens and testing for bend testing for butt joints shall be in accordance with ISO 5173.

For thicknesses <12 mm, two root and two face bend test specimens shall be tested. For
thicknesses 212 mm, four side bend specimens are recommended instead of root and face bend tests.

For—dissimilar metal igints or hete 0ZeNeoUsS-D joints in plates gne 1gitUdinal
bend test specimen may be used instead of four transverse bend tests.

The diameter of the former or the inner roller, d, shall be 4t for parent metal with elohgation 4 = 20 %.
For parent metal with elongation A < 20 % the following equation shall be applied:

d= 100 x ¢ ¢

S

where
ts isthe thickness of the bend test specimen;

A is the minimum tensile elongation required by the matérial specification.

As|a rule, the bend angle should be 180°, unless the stiehgth or ductility of the parent metpl or weld
mdtal impose other limitations.

Dufring testing, the test specimens shall not revéal any one single flaw >3 mm in any directjon. Flaws
appearing at the corners of a test specimen during testing shall be ignored in the evaluation.

7.4.4 Macroscopic examination

Thp test specimens shall be prepated and etched in accordance with ISO 17639 on one side to clearly
reveal the fusion line, the HAZ, and the build-up of the runs.

The macroscopic examination/shall include unaffected parent metal and shall be recorded py at least
on¢ macro-reproduction-per procedure test.

The quality levels shall-be in accordance with 7.5.

7.4.5 Impacttesting

Tegt specimens and testing for impact tests shall be in accordance with this part of ISO 15614 fpr location
of $pecimrens and temperature of testing, and with ISO 9016 for dimensions and testing.

For weld metal, test specimen type VWT (V: Charpy V-notch - W: notch in weld metal - T: notdh through
the thickness) and for HAZ specimen type VHT (V: Charpy V-notch - H: notch in HAZ - T: notch through the
thickness) shall be used. From each specified location, each set shall be comprised of three specimens.

Specimens with Charpy V-notch shall be used and sampled from a maximum of 2 mm below the surface
of the parent metal and transverse to the weld.

In the HAZ, the notch shall be as close as possible to the fusion line, and in the weld metal the notch shall
be at the weld centreline.

For thicknesses >20 mm, two additional sets of specimens shall be taken, one from the weld metal and
one from the HAZ in the root area of the weld.

© IS0 2013 - All rights reserved 15
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The impact energy shall be in accordance with the appropriate parent material standard, unless
modified by the application standard. The average value of the three specimens shall meet the specified
requirements. For each notch location, one individual value may be below the minimum average value
specified, provided it is not less than 70 % of that value.

For dissimilar metal joints, impact tests shall be carried out on specimens from each HAZ in each
parent metal.

Where multiple welding processes are qualified in a single test piece, impact test specimens shall be
taken from the weld metal and HAZ that include each process.

7.4.6 H:erness testing

Vickers hgrdness testing shall be performed with a load matched to the weld geometry. Hardness valfies
shall be d¢termined for the weld metal, the HAZ and the parent metal. For material thicknesSes <5 mm,
only one row of indentations shall be made at a depth of <2 mm below the upper surface‘of the welded
joint. For material thicknesses >5 mm, two rows of indentations shall be made at-a depth of <2 rhm
below the|upper and lower surfaces of the welded joint. For double sided welds, fillet'and T-butt welds,
one additipnal row of indentations shall be made through the root area. Examples of typical indentatjon
patterns gre shown in ISO 9015-1:2001, Figure 1, Figure 3, and Figure 4.

For each rpw, select at least three individual indentations in each of the fellowing areas:
— the wgld metal;

— both HAZs;

— both parent metals.

For the HAZ, the first indentation shall be placed as closg'to the fusion line as possible.

The resulfs from the hardness test shall meet the requirements given in Table 2. However requirements
for Groupp 6 (non post-weld heat treatment), 710 and 11 and any dissimilar metal joints shall{be
specified prior to testing.

Table 2 — Permitted maximum hardness values (HV 10)

Steer}grf 5116%58150/ Non-post-weld heat treatment Heat treated
13,2 380 320
3b 450 380
45 380 320
6 — 350
9.1 350 300
9.2 450 350
9.3 450 350
a  Ifhardness tests are required.
b For steels with minimum Rey > 890 N/mm?2, special values shall be specified.

7.5 Quality levels

A welding procedure is qualified if the imperfections in the test piece are within the limits of the
specified quality level in accordance with ISO 12932. The test piece has also passed a procedure test in
accordance with quality level B if the imperfections of excess weld metal, excessive convexity, excessive
throat thickness, and excessive penetration comply with quality level C.

NOTE The correlation between the quality levels of ISO 12932 and the acceptance levels of the different NDT
techniques is given in ISO 17635.[1]
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7.6 Re-testing

If the test piece fails to comply with any of the requirements for visual examination or NDT specified in
7.5, one further test piece shall be welded and subjected to the same examination. If this additional test
piece does not comply with the requirements, it has failed the welding procedure test.

If any test specimen fails to comply with the requirements for destructive testing in accordance with 7.4,
but only due to weld imperfections, two further test specimens shall be tested for each one that failed.
The additional test specimens can be taken from the same test piece if there is sufficient material or from
a new test piece. Each additional test specimen shall be subjected to the same tests as the initial test
specimenthatfailed Heither of the additional test specimens-doesnotcomphowith the reguirements,

it Has failed the welding procedure test.

If 4 tensile test specimen fails to meet the requirements of 7.4.2, two further test specimens shall be
obtained for each one that failed. Both shall satisfy the requirements of 7.4.2.

For Charpy impact tests, where the results from a set of three specimens do not comply with the
requirements, with only one lower value below 70 %, three additional specithens shall be faken. The
average value of these three additional specimens and of the three initial $pecimens shall ndt be lower
thgn the required value.

8 | Range of qualification

8.1 General
Ea¢h of the conditions given in this clause shall be metin order to comply with this part of ISP 15614.

Chhanges outside the ranges specified shall require a new welding procedure test.

8.2 Related to the manufacturer

A dualification of a pWPS by a weldingprocedure test according to this part of ISO 15614 obthined by a
mgnufacturer is valid for welding in'workshops or sites under the same technical and quality|control of
th¢ manufacturer.

Wdlding is under the same technical and quality control when the manufacturer who perfprmed the
wellding procedure test retains complete responsibility for all welding carried out based on the pWPS.

8.3 Related to the parent material
8.3.1 Parentmaterial grouping

8.3.1.1 -General

In prder to minimize the number of welding procedure tests, steels, nickel and nickel alloys are grouped
in accordance with ISO/TR 15608.

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

NOTE Minor compositional differences between similar grades arising from the use of national standards do
not need requalification.

8.3.1.2 Steels

The ranges of qualification are given in Table 3.

© IS0 2013 - All rights reserved 17


https://standardsiso.com/api/?name=b4a1e5dc6e0426b336d02771d1192646

ISO 15614-14:2013(E)

8.3.1.3 Nickel alloys

The ranges of qualification are given in Table 4.

8.3.1.4 Dissimilar joints between steels and nickel alloys

The ranges of qualification are given in Table 4.

Table 3 — Range of qualification for steel groups and subgroups

Materiat{sub)
group of test piece
1-1 la-1

Range of qualification

2-2 2a-2,1-1,2a-1

3-3 3a-31-1,2-1,2-2,3a-1,3a-2
4-4 4b - 4,4b-14b-2

5-5 5b-5,5b-1,5b-2

6-6 6b - 6,6b-1,6b -2

7-7 7¢-7

7-3 7¢-3,7¢-1,7¢ -2

7-2 7¢ - 23, 7¢ -

8-8 8¢ <8

8-6 8c-6b,8¢~1)8c-2,8c-4
8-5 8c-5b,8c-1,80-2,8c-4,8c-6.1,8c-6.2
8-3 86<33,8c-1,8c-2

8-2 8c-2a,8c-1

9-9 9b-9

10-10 10b-10

10-8 10b - 8¢

10-6 10b - 6b, 10b - 1, 10b - 2, 10b - 4
10-5 10b - 5b,10b -1, 10b - 2, 10b - 4, 10b - 6.1, 10b - 6.2
10-3 10b - 3a,10b-1,10b -2

10 -2 10b - 2a,10b -1

14,11 11b-11,11b-1

a  Covers steels of equal or lower specified yield strengths in the same group.

b \7Covers steels in the same subgroup and any lower subgroup within the same group.

¢ Covers steels in the same subgroup.
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Table 4 — Range of qualification for nickel alloy and nickel alloy/steel groups

M:lle;zltgpri?clgs()f Range of qualification

41 -41 41a-41

42 - 42 42a-42

43 -43 432 - 43,452 - 45,472 - 47

44 - 44 44a-44

45 - 45 45a-45 43a-43a

46 - 46 463 - 46

47 - 47 473 - 47,432 - 433,452 - 452

48 - 48 48a-48
41t048-2 41to48a-2b,41to482a-1
41to48-3 41to48a-3b,41to482-2o0rl
41to48-5 41t048a-5¢,41to482-6.20or6.Lor4or2orl
41to48-6 41to48c-6¢,41to48a-40r20r1l

NOTE For groups 41 to 48, a procedure test carried out with-a precipitation-hardenable
alloy in a group covers all precipitation-hardenable alloys in that group welded to all solid
solution alloys in the same group.

a  For groups 41 to 48, a procedure test carried out With a solid solution or precipitation
hardenable alloy in a group covers all solid solution or precipitation hardenable alloys
respectively in the same group.

b Covers steels of equal or lower specifiedyield strengths in the same group.

¢ Covers steels in the same subgroup an@tany lower subgroup within the same group.

When impact testing is required, the welding procedure is qualified only for the service tefnperature
at pr above the test temperature. If lower'service temperature is required, the impact testifjg shall be
performed at the lower temperature,

8.3.2 Material thickness and.pipe diameter

8.3.2.1 General
For single process qualification, ¢ is the thickness of the respective test piece.

For multi-process.qualification, the recorded thickness contribution of each process shall bq used as a
basis for the rarnge of qualification for the individual welding process.
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