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Foreword

This document (EM IS0 15614-2:2005) has been prepared by Technical Commites CENTC 121 “Walding”,
the secretarat of whlsh Is heid by DIN.

This European Standard shall be given he sighus of 3 national standard, elther by publication of an Igentical
text or by endorsement, at the [atest oy Ociober 2005, and conflicting national sandards shall be withdrawn at
the lates? by Cclober 2005,

This documment supersages EN 28541992

ENM IS0 15614 conslsts of the folowl . under the general tite Specillcation and quaification of wekding
procedves o mefalic malerals — procedure fest

—  ParT 1: PavT 1 Arc and gas weiding of Sieels and arc weiding of nicke! and nikel akoys

—  Part 2 Arc wekiing of alvminium and s akoys

—  Part 3 Wekding procedurs fests for e s wekiing of casts ion 7

—  Part 4: Fialshing weiding o aluminium casings 7

— Pt 5t Arc wakding of anium, Arcanium and ek sioys

—  Part & Arc welding of copper and IS afloys ¥

—  Part 7: Overlay wekdng'/

—  Part & Welding of fubes i hube-plas foints

— Pait 10 Hyperbaric dry welding ™

— Pat 11 Blectron and 3ser beam welding

—  Part 12 Spof, 58am and projection walding

— Pat 13; Realsiance bl and fiash weiding

Accoming to the CEN'CENELEC Imiemal Requiations, the national standards organizations of the foliowing
countres are bound to Implement this Eurdpean Standamd: Ausiria, Selgium, Cyprus, Czech Republic,
Denmark, Eslonia, Finfand, France, Gemany, Greece, Hungary, lceland, Ireland, Italy, Labia, Lithuania,

Luxamipoury, Mala, Methestands, Norway, Poiand, Portugal, Sovakla, Siovenia, Spain, Sweden, Swizerand
and United Kingdom.

1) To bee published.
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Introduction

Al new welding procedure fests are o be carmed out in accomdance with this document from the date of this
[E5LE.

However, Tils document doss not imvalidate previous weiding procsdure tests made to former standands o
specifications or previous lssues of this document.

‘Whee aodiional ieste have i De camed oul to make the qualification technically aquivaient, It Is oniy
necessany o oo Me andtional tests on @ lesl plece which shouid D2 made In acCoMiance win this document.

for offclal Intesprefations of any aspect of tis document should be drecied 0 he Secretanat of
IS0VTC 24/5C 10 via your natlonal si2ndards boy, 3 comipliste isting which can be found at waw.Iso.omm.
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1 Scope
mmmmammmmmhmmwmmm

This document s part of 3 Eerias of Sandands, detalls of Mis seres are given N EM IS0 15607-2003, Annex A
mmmrﬁnmfﬁmmﬂm mmaﬂﬁm’m:‘
maimmmmmpmmralpm mummmnmmummn

This document anplias 10 the I wiiding of wrought and cast Aluminium and Its alloys. in fis document the
feem UM stands for MR and for TN S0y,

This document does not apply o fréshing welding of Suminium castings which s dealt by preN IS0 155144,
Arc-wekiing of Auminium ks coverad by the following wekding prooesses In accondance with EN IS0 4053
— 131 : metal inert gas weiding [MIG wekling];

— 141 : ungsien inart gas welding (TG weldng};

— 15 :plasma am weiding.

MOTE Specfic sarvice, material or manufachring condions may reguire mone comprehenshe tastng than =
spestiied by this document (s=e 700

The principies of this docwment may be applied o ofer fusion welding processss.

2 MNormative references

The folowing referenced documents are Indispensabie for the application of this document For daled
references, only the edition ched applies. For undaled references, e laiest edion of Me referenced
document {incluging any amendments | aoplies.

EM 515, Alrminiim and sminiumm aloys — Winupht Droduss — TEmper tesignations.

EM 571-1, Non destructive testing — Penetrant lesting — Part 1: Ganeval principies.

EN 1714, Non-desiruciive examination of weids — Lirssonic exsminaton of wedted joints.

EM |50 6547, Weits — Working postions — Definifons of angles of siope and rofation (150 G647, 1993).

EN 50 9605-2, GuaRcation fest of welters — Fusion welidng — Part 2 ARk an alminim ioys
{150 D008-2-2004).

EM 20 156072003, Specication and guaification of weiting procedures ibr melaiic materals — Ganeval
res (150 13607 2003).

EM IS0 156081, Specficanion and qualifcation of weiding procedwes for mealic materals — Weiding
PTCBIWE SPeckicaton — Fan 1; Arc welkling (IS0 15500-1:2004).

EM IS0 15613, Specification and qualfication of weilng procedees for metsiic mafemals — Gualkfcstion
hased an pre-produciion welding fes (150 1506132004

50 2136, Destrchive iesls on welds i meillc malensis — Tansverse fensie Bst

E30 5173, Desruchive 2505 on wekEs i1 mefsiic matenals — Bend iesis.
-]
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150 5017, Destruchye [Bss on weids in mefalic makenals — Fraciae 2st

150 10042, Arc-weided joinds in aliminium and its weitable aloys — Guidance an Quaity levels for
Impemecions.

150 14175, Walting consumaties — Shelling gases fr ars weiding and curtng

IS0 14732, Wekting parsonnel — Approval testing of welding aperaiors for fusion wekding and resisEnce
wiaky 5efars for fully Mechanizeg and SUDMEtc weiging of metallc matenals.

IS0 17635, Non-tesinaiive fesing of welts — General muies for fusion welds i metsilc materials .
150 17636, Non-tesucive fsting of weits —Raciographic tasing of fusion-weided jints.

IS0 17637, Non-jesuctve festing of welts — Lsual fasting of fuslon-weliog joves
Eﬂ?m.mmm.m wekds i1 metalic maferials — Macroscopls and micoscopic examination of

1S0/TR 15506, Weiting — Guidelines far 3 meialic materal grouping Sysfem.

IS0TR 17671-1, Weiting — Recommendstions for wakding of metailc matenals — Par 17 Genersl guidance
for &rT welding.

ISOITR 1767 1-4, Weioing — Recammendafons fr welding of meSiic matenads — PaT 4 A welding of
SumnLIm and aeminiam aloys.

3 Terms and definitions

Far the purposas of this document, the 2ms and definiions given in EN IS0 15507-2003 and the Tollowing
3pE.

i1

finizhing welding

welding camad out during producion In order fo remove casting defects and core OpEnings io SNEUTE ME
agreed qually of castings

4 Preliminary welding procedure specification (pWP5S)

The prelimirary weiding procedure speciication shall be prepared In accordance with EN 150 15509-1. 1t shak
specify the folerance for &l the reisvant pasmeters.

Gukdanca for e welding of @uminium s ghven In IS0TR 1767 1-1 and FSOMR 1767 1-4.

3 Welding procedure test

The welding and testing of k86t plecas shall De In accordancs wilh Clauses 6 and 7.
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The welter or wakding operaior wio undertskes the walding procedure test satistactorly I accoriance win
this document is quAMed for the appropriate range of quAlNication In accomance with EN IS0 9606-2 or
150 14732, providng that the reieyant esang mouirements ars mat

& Testpiece

6.1 General

The weided joint S which the welding procedure wil relate In proguction shail be renresanted by making a
stonptarized fest plece of pleces, 35 SpSciad In 6.2, Where the productonoint geometry raquirsments o
mat represent Tie siandardized fest pleces as shown In his document, the use of EM 150 15513 shall be
required.

6.2 Shape and dimensions of test pieces

€21 General
The l2ngih or number of besl pleces shall be suicient o allow all requined te2sts v be camad out

Additional test pleces, or longer test places than Me minimum stze, may be prepared I order o alow for extra
and or for re-tesing spedimens (5ee 7.6)

For all test pleces excapt branch connections (52 F 4)andT- sag 3) e matena thickness,
3 malmhmmmnpmmmuium?ﬁrgmm rm[w% , e direcion of
working, e.g. for extrusion, shall be maked an e test piece.

The matenal Mickness andior pipe outsice diameter of the iest pieces shall be salected In accomance
wmB321ioa324

The shape and minimum dimensions of the teet place shal be 35 Slowe:
£27 Bt joint In plate with full panstration
The teet pieca shall ba preparad In accordance with Figurs 1.
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[

ey
1 Joint preparafon and as detalizd | Iminary Welding Procedure padﬂcaim

@ Minimum vahse 150 mm . teaﬁ;dle:d may require 3 larger o, 5ee i
& MEnimum valee 300 mm

I

Material thickress

Figure 1 — Test pleca for a butt joint in plats with full penstration

£23 Buttjointin pips with full panstration
The test piece Shal De prEpared In SCCONEANCE wit FigUe 2.

NOTE The wond "pipe” aloRe of IN ComibiFabon ks used o mean "pige”, "ube™ or "hollow secion™
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— e =9

Key

1 Jaint pregaration and ft-4p as detafied i the preliminary Wekding Procedure Specication (piVFS)
D Cutsite plpe diameter

¢ Naernd mikiness

Flgure 2 — Teat pleca Sor a butt joint in pips with full panstration

10
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€24 T-joint
The test plece shall be prepared I accordance win Figure 3.
This may be wsed for fully penesrated buit weids o Tt weids.

i

"‘?
W= —]—]—

y g — —— — — — —

1 Weid one slte or bolh skies and fi-up 3s detallad In the praiminary Wisding Procedurs Spacficason
(EANPS)

@ Ninimum valee 150 mm

&  Nnimum valwe 300 mm

¢+ Material thickness

Figura 3 — Teat placs for a Tjoint
825 Branch connaction and Mist weld on plps

The t2ct pece snall b2 prepared I 30o0riance W Figurs 4. The branch gl is e ML 1 b2 used
nﬂmL
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This may be used for fuily penerated joints {5et-0n or 52t or Set-hTough [oint) and for T-oints.

1 .Jolat preparation and fi-up a5 defalled In the prefiminany Welding Procedure Specification (pWPS)
Minimum vaiue 150 mm
Dutslde diamaier of the main pipe

£, Duislie diameter of the branch pipe
Miain pipe matenal thicknass

¢, Branch pips matestal fricknass

«  Branch angie

Figura 4 — Test placs for a branch connection

6.3 Welding of test pieces

Prepamation and weidng of fest pleces shail be camed out in accordance with the PWPS and undar the
condfions of weiding I procuction which mey shall Tepresent. Welting peesitions and Imiations for Me angis
of slope and mtation of the bes! piece shall be In accordance with EN 150 6347, I tack weids ar io be fused
Inio the: progducson joint, they shall be Included In the test plece.

WWakiing and testing of the test pleces shall be Winessed by an EXaMINET of Examining body.

T E=amination and testing

7.1 Extent of testing

Tesling Includes both non-destnc ve 1esting (NOT) and destnective 26ting, which shail b In accondancs wit
e reguirements of Tabie 1.

An apgiication standard may spacty addbional tess, £0 ©

12
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— iongrucinal weid tensile test
— weld metal bend test or special wekd metal band test o maaswre Slongation;
— tenshe test for the determination of Mie 0,2 % proal stEngth andior slangation;
— chamical analysls;

—  cnufiom est

MOTE Epactic sendoe, materal or manufachuing conditions may mequine mom comprehemshe festing Tan I
specifiad by this document In order b gain mone irformation and b0 avoid repeating e weiding proceduns bast at & itsr
diafe Justio obtain addbioral test data

Tablg 1 — Examination and teating of tha teat places

Teet pleos Type of bt Extent of testing Footnods
Buit joint with full peretradon ‘Wizl 100 % —
Fadogranhic or ultrasonic i00% _
Figures 1 and 2) Fenetrant t=sting 100 % =
Transwerse fersie test 2iest specimens _
Tiranswerse bend fest o fachre 2 mot and .
et for casl maberals or 2 face fest specimiens
wroLghticast combinations
Macrmsoopic smamiration 1 izsi specimen =
MMcroscopic sxamination 1 besf specimen £
T= Joint with fiafl penetrabion - “Wizeal 100 % =
Flgure 2 Fenetrant testing % —
Eranch connecson * with full : H
enetraton Figure 4 Maomscopic sxamirabion 4 b=sf specimens g
MSCrosCopic examination 1 Iesi specimen &
it weidz izl s -
Figure 3 and Figure 4 Fenetrant testing i00% _
Macrscopic smamiration 2test spedmens =
Mcroscopic examination 1 test specimen &
¥ T rod wnd See lacn Berrd lonl speciiens may be prefeably susfitel by fou se berd el acedsan jo
1 1Y
b Cyey b matete group T3 and el cowiieg milove
T Toss m detaled do ful provide o the o of the jeinl. Whsts Dwes ceopmien afe
relvard o The apoloaficn mn addionsl qualficaion shall sun be heid 0 g, @ Bl jois quallizetion
¥ Fof el soecimers scoossing tn Figure 3, only bwe macs ieel apeciman

T.2 Location of test specimens
Test specimens ehal be fken In agcordance with Figures 5, 5, 7 and 6.
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Test specimens shafl be takizn after 3 non-gestnuctive testing (NDT) has been camed ouf and which has
passad the relevant Inspecion critera for the NDT method{s) used.

It I5 accentabis to ke the test spacmens from locatons Svokiing areas which Nave Impesfections within the
acceptance Imits Tor the NOT methodis) used

/ #

[T}

— &

)3RERRENNNDDDDNNRNNDDDNDERRE

bt ™~ &

Kay
1 Discard 25 mm
2 Welding direction
3 Arafor — 1tenslie best speciman
— bend teet spacmens of fracture tesl specimans.
4 Arsafor — addfiona iest specimens If required
S Ameafor — 1 terslle best specimen
— bend test speGmens or TacUre sl secimens
& Ameafor — 1 macm 86t specimen
— 1 micro fest speckmen

Fligure 5 — Locabion of test spacimens for a butt joint in plate

14
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My
W ad
[
&
5
Top of fued pipe
Area for —1 tensle test spacimen
— bend test specimeans of fraciure test specimens
Areafor,  —aodtional test specimens If required
Area for — 1 tensle test
—bend test specimens of frachure test specimens
Areafor.  —1 macro test specimen
— 1 mikro tes speciman

HNOTE Hot o scaie.

Figurs £ — Location of test specimens for a butt joint In plps

15
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Dscarg 24 mm
WICT and MaCT 186! SPaCimens
1 macrs 1est Bpecimen
Weiding difechon

e ad B = .E

Figurs 7 — Locafion of teat specimena for a T-joint

Kay
a  Branch angie

MaCrD 260 SpecITENs I 0 (Ilen N posiions A and A, and B ard B,
MG st Gpecirmen 1D D8 DlEN N poeon A

Figurs § — LocsBon of tset specimens for 3 branch connection of & Akt weid on pips
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7.3 Non-destructive testing

Al non-desiruetes testing In accondsnce with 7.1 and Tamle 1 shall be camled out on the teet pleces prior o
cutting of the test specimens.

Depending upon joint geometry, materials and e requiraments for work, Me NOT shall be camed out &
required In Table 1 10 accondance with IS0 17637 (visual examination), 150 17635 (radiographic examination),
EN 1714 jufirasonic examinaion), EN 571-1 {penetant tesling).

7.4 Destructive tests

T.41 Gensral

The extent of t=s2ng shall be a5 required by Taole 1.

742 Trangverss benslls test

Test specimens and testing for wansverss tensile t2sting for but joints shall be In accondance with 150 4136,

For pipes = 50 mim outskde dlametes, the excess weld metal shal be removed on Dot faces 1o give the teet
spECiTEN a Ticiness equal o the wal tickna2ss of e pipe.

For pipes < 50 mm outslde damebss, and when full section small diameter pioes are used, the excess weld
metal may be ket undressad on the Inside surface of the pipe.

The tanslie strangm of the fest specimen shall not be less han M comesponaing SpECiied MINIMUM vaus for
the parent material requined In the Fefevant standard, in the "0 condition for groups 21 and 22, se¢ Table 2

The ensle stangh &« ) of he weided test specimen In the 35 post-weided condiion shall satisfy me
foliowing requirement:

Holvw)= | pem T
whernz
Efw] B e tenslie strengin of the weided t25t specimen In the a5 postweited condRion;

R, {pm} 15 e specited minimum tensle stengih of the parent matend requined In the relevant standand;
T I M |oint eMciency factor.

For combinations beiween differem alloys the lowest IndMduE! /. fw ) value shall be achieved.
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Table 2 —EMciancy for tanalie strength of butt jointe

Material group | Temper condition of parent | Post weld conditlon = R lw)
. s
O Sub-group matsrial befors welding *= By | pomt]
(=88 ISNTR 156068}
1 AJ tempesr condtons Az gmiciad %09
] Al iempesr conditions Az weided 1,09
T Katural age=ing a7
T Arshicisl 3gaing a7"r
31
TS5 and TS Natural ageing a5
TS amd TS Arshicisl ageing i ol
T Katurai ag=ing o35
T4 Argficial ageing g75e’
b )
TS Katural ageing 075
TS Arsficisl ageing 0,75'
Cther alioys A iemper condBons — —
" EemEMES
B Foi el cetefa oot Imiparn el wowti it D Taisa l"',.J"’.' whal tm i soidesos Wit the desgn
= Fraion
£ Apeing ahall b |5y Wi Tl e i
a &_|pe) i b 1 The apmcfed mrvrre wrabe streogty of e *0F coedion b rescectie of e edusl pere
misleial lempe ed b Be it
i e lesl places are ertichaly aged afler meking and [rier o iesling, Be afficency lecier T apgiles 1o
e TS paserd rrusierial cotdBon
! Highet slopetim sy b echinemd | post-weid L A testsed b ajpiiel 7 (e] shal be h scoodance with e
i g et o
B The gl weld ageity oxieilons o i1 e ) abd B aoosi e iee wh D e e forsn

743 Bendisst
Test specimens for bend testing for butl [olis shall be In accordance with 150 5173

For all groups the bend angle shal be 180° usig Me caicuiaied former diameter based Upan matenial
Songaion 35 Dhows:

— Forslongation = 5%

I1I_1IZIII1-'r._
A

rI-

where

4 s e maxmum fomer dameter

t, |5 e Mickness of the Dend test specimen (This includes side bends)

A 5 e minimum tenslie elongation required by the manuwaciurar matena spechication (for combination
bebwesn dferent Jloys Me lowest Indiidual value shall be used).

Table 3 gives examples of madmum caiculaied Sormer diameter for some elongalions and thicknesses.

18
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‘Walues shall be rounded down 10 3id those paforming ests.

A smaler former dlameter may be used at The discrelion of The testing faciity.

—WSEMWHWWIMMMW The foemer dameter shal be
with the elongation given by the specfied "0 femper

During tesiing, ihe tes! specimens shall not reveal any one elngie flaw =3 mm In any direclion. Flaws
appaaring at the comers of 3 test speciman during testng shall te ignored In the evauation.
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Tabils 3 — Exampies of maximum calculatad former damatar for soms elongadons and thicknassas

Elonigatkon .4
%
Thickracs
of “::"d & 10 2 15 17 20 =5 3s
=ppokmen
i, Mazimam oaloulsted tommer dlameder 4
mm FEm
L 4z 36 29 b | 0 16 12 T
& -] = e M 29 = 1= "
8 =4 2 53 4z 38 Iz 4 15
1a 115 50 73 =T 4z 40 an 19
12 132 108 B8 &8 55 458 35 22
15 17z 135 110 - = 73 &0 4z 28
20 bt i} 180 a7 113 o8 B0 ea a7
25 -} 235 183 14z 122 100 75 48
3a 345 aTn 220 170 B4E 120 0 5B
35 402 345 257 152 i 1£0 10 ES
&0 450 360 233 =7 185 150 1 Ta

744 Fraciure teat
Test specimens and tesiing Tor fracture test for bult joirts shall be In accomiance with 150 B01T.

TA45 MacroscoplciMicroscopic axamination

The test spedmen shall b2 prepared and examined In accomdance with IS0 17620 on one Side o clearly
reveal e fusion line, the HAZ and e Dulld up of e uns.

The MaceCopic Sxamination shal !mﬁmmﬂﬂ'ﬁmﬂﬂ
The acceplance levets siated In 7.5 shal aoply.
Care shoukd be talken when etching certsin alioys to Fwoid procucsng erack TKe Indleations.

7.3 Acceptance levels

A weiding procedure Is qualfad If Me Imperecions In Me t2sl plece are wihin Me spechied Imits of level B i
EM 30042 except for Imparection typss as foilows: ewcess weld metal, excess convenify, excess throat
thickniess and exceceive penetration, for which level C shall appiy.

The comelaion between the quallty levels of IS0 10042 and the accaptance levels of the difarent NDT
tecniquas are given In IS0 17535

7.6 Retesting
If The test plece Talls 1o comply with any of the reguirements for visual examinalion or NDT epadied In 7.5,

o further test plece Ehall be welted and subjacied 0 the same sxamination. If this additional est plece doee
rat comply with the requirements, e welting procedure test nas faled.

20
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If amy tesl specimens fal to comply with e requirements for desinecive tesing In accortance with 7.4 but
only due fo weid Imperfections, teo further test specimens shal be fested for each one Tat faked. The
additional test spacimens can be taken from the same fest plece, T these Is suficlent matedal, or from a ew
test plecs.

I 3 tensle i=6l specimean falls o mest e requirsments. of 7.4.2, two furiher t26t spacimens shall be cofained
for each one that falled. Bom shail satisfy Me requirements of 7.4.2

Each adoitional test specimen shall be subjected 1o the same tests as the Infilal test specimen that faled. It
m:ﬂm additional test specimans does not comply with the raquiremants, the wekding procedure test has
8 Range of qualification

8.1 General

Each of the conditlons given in Clause 5 shal be met In onder to comply ‘with this document.

Changes ouiside of the ranges specifad shal requin: 3 new wakiing procadure st

8.2 Related to the manufacturer

A quaitcation of 3 pPWPS by 3 weurlg procedurs {est according 1o M1I5 document ootEned by & manufaciurer
ks waild for welding In workshoos oF 5126 under the same technical and quaity confrol of the manufaciunar.

Wiiing b5 Under the same technical and quallty control when the manuSachurer wha performed the wekding
procenure test retains complate resporelbify for all welding camied out b i

8.3 Related to the parent material
831 Parent material grouping

In oroer io minimize the number of weiding procedurs bests, Auminium and Suminium aloys are gouped
acconding 0 1ENTR 15608,

The grouging s Madk i respect of Me intentional added lemeants but nat for trace IMpuities.

Sepamte welding procedurs qualifications are requined for each parent material or parent matenal
combinations not coverad by the grouping sysiem.

Pemanent backing materal shal be conskiersd 35 3 parent maienal wiihin the qualification {sub-jgroup.
The rEnge of Quamication for similar and dissmiar joins s ghen In Taoke 4.

Any dissimilar metal Joint not covered by Table £ shal require 3 speofic fest with no range of quaification for
other parent materas.

Far wertfication af mechanical properties additional test pleces may be required on similar metal jolnts.

Any quaication ootsined for a dssimilar metal joint gives qualification for each suZ-goup of parent maena
wedded with the same Type of Nilier metal.
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Tabis 4 —Rangs of qualification for similar and disaimitar matal jointe

Material {oub-| Simillar joind range
aroup of the teet (G| QrOLPG Dicsimiiar joint range [Gub-| groups
=L ]
HiaZH 21 o 21 Mot appilcabss
2122t 2110221 2.4 22
22 2o 22 3
22T 221k 223
233 Combinations bebween 22.1, 223 , 223 and 224
2L I24 Combinations between 22.1, 2723, 22 3and 224
312l Combinations babwesn 22,1, 222" 22 3" ang 22,47
iz iy - s e 232231
Combinations befween 22,1, Z232°, 22 3" and 22.4%
24110241 Mot appiicabies
42242 2420 1and 24202317
EmE 2510 24.%
2510242
2E 10 2% 25 oAy of 2415, 242 or 25©

NOTE Thee qualfication is walld provided the same flier maderial Is gsed.

¥ vt A file sateral b ed
=

vy ot comtings

832 Parent material thickness and pips diameter

8321 Genserad

Mominal thickness « shall have the Toliseing maanings:

22
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For a outt join:

e parcert matenial thickness which, for joinis bebwean dissimilar thicinesses, k£ that of the Tinnar
matesial.

For a tlet weld:

me parent material thickness qualified for joims bebween difMarent thicknesses ks that of the Tinner
material. For each thickness range qualfied 35 In Tabie 5 there |5 @is0 30 assocated range of qualified
Tzt weld hroat thickriesses 3s given In £.3.2.3.

For a set-on beanch conneciion:

he thickness of Me branch pipe.

For 3 se-n or s2t-thnough branch connecion:

the thickniess of M2 main pipa.

8322 Rangs of gualMcation Tor parent matarial thickness

The qualfication of 3 welding procedure 195t on hiCkNEEs ¢ for SNgIe and MUR-IIN pocesses shall Icude
quaitfication for thickness ranges given In Taoka 5.

For MUTt-pMoess procedurss, he deposied weld metal Miciness for 2ach weidng process may De ussd 35 3
basls for the range of quailfication Tor the INdViouS! weiding process.

For automatic singe run processes the deph of penefration is Me madmum depih quaified.

Table 5 — Rangs of qualification for parent material thickness for plates and plpes

Dimensions In millmeires

Thilokresss of the tect plecs Range of qualfioation
i
1£3 OS2
Jer=20 A2
=3 =081
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8323 Ranps of qualification for throat thicknses of fllst welds
I addition o the requiraments of Tabie 5, the @nge of qualfication of the thmat thidness a |5 ghven
Table 5.

Tabde & — Range of qualifcation Tor e throat thickness for plates and plpas
Dimensions in millmeires
Throat thickresc of the tect pleces Fanges of qualifoation
1

a<10 0TSl 1,Sa

azx10 E ]

hm-eametmursqmmnymnma butt wakd test, the thrat thickness range quaiified shall be based
o1 the thickness of the tenoeted wald matal,

Where the majonty of production woek Is filet walding, an adoitional filet weid 125t may be required.
E324 Range of qualification for the diameter of plpes and branch connsctions

The gqualficaion of a welding procedure test on diameter O shalf indude qualification for dameders In the
foilcraing ranges given In Taoke 7.

mgmmmmmpﬁmmmmmbrmnmwmmm
I5 = 150 mm Welded in the wading poskon PA or PC (roted posttion).

Table 7 — Range of qualfcation for pipe and branch conmection diamstsrs
Cimensions in milimeires

Dilamstsr of the iect peos Rangs of qualifization
]

D535 450w o

k=328 0,5 D (2= mm min)

HOTE Fai sliiectonl holow secSon, [ m e dimeneon of Se sl sce

¥ [ T pcbde darretei of T e ol ofsde Sasate of e e g

833 Angls of branch connaciion

A weicing procedure test camied out on a branch connaction with ange @ shall QUalTy all branch angies o N
the range of o< oy < 90°.

8.4 Commaon to all welding procedures

BA1 Welding procass

Each dagree of mechanisaton shall be qualfied Indepandentty (Manual, paetly mechanisag, fully machanissd
and Futomatic).

The quaitfication s only valid for M welting pCess(es) usEd In the weiding procedurs test

Fior mMuit-process procedures e weiding procetune quaification may be camed out Wil separate welding
procedure fests for each welding process. [t 15 also possibie to maks the welding proceoure fBs1 35 3 mut-
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mmnmmmmmdm;mbmmmummmmm
during the mult-process procedune test

MOTE 1t |5 mot aflowed to use 3 maft-process procedure test fo qualfy amy single proCess enkess the besSng camied
et on the weiding process comfams & this

8.42 ‘Welding posiions

Weiding of 3 testin any one poston (pipe or plae) quaifies for welding In 3ll positions (pipe or plate) except
for PG and J-LO4S whese 3 sefarate weldng procedure test is requined.

B.43 Type of joimt

The range of qualification for he types of welded joints usad In the welding procedurs test Is given in Tabie E
In 5 tabie e range of quailication |s Indcated In e same hortzantal ine.

It Is niot permittad to changs a mult-run deposk Info 2 Single run (or SiNgIE TN on 2ach Skde) oF Wice versa for
3 gven welding process.
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Tabls 8 — Ranga of qualification for typa of joint

Rangs of qualifisatian
Buit jodnt on plads © Eutt joind on Eramh Flliet
Typer of Joind pilpe sonnectons | welde
in e best ploos oni
weed In the welding Wisided | Wit pipes
proosdurs test ‘fimiced from Weded from Waided from fom from | and
on= shie ot sides one sigs one setn | o
sk sites
wih no whn no ] na _ _ _
backing | backing | gouging | gouging | backing | backing
with
Weided | pasiing X i - T e g = X X
o one
side L)
X h X X x® =" x¥ X X
Bt Jodnt bching
on plabs ® with
Welded | ooy x EE x — ut £ = Xt X
from both -
sicles L — — —_ — +
it X X X K X
with
\ X — x —_ X — =i X X
Bt Joant fiided | paciing
from one
B idie o
Eacking X x x X X X X X X
‘Wiekded
from one = == == L —_ = == X X X
Brangh | zids
aonnso-
Bone ‘ieided
from both _ -_ —_ -_— _— —_ —_ —_— x x
siges
Fillat
welds on i e 52 3k} 2 oo = 2 L oz *
prlabe aned
Eipe
Hay

B ireicates thomas walding types of joint covared by D WIS
—  imfcutes those welding types of mint sl ooeered by the WP

Flide qual Fes e e 0> 500 me
B s on plale gualiy T-joi s

844 Flller matal, designation

The @nge of qualication for filer metals covers ofher filer metais within the same type defined In
FEEOMTR ATET1-4

845 Type of cumant

The qualification is gven for the type of curment [afemafing cumant {AC), direct cument (DC), puised curment)
and polanty usad Inthe weiding procedure test.

845 Haat Input

The requirements of this clause anly apoly when Me contmi of Neat nput ks specifled.
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The uppsr [imit of heat Input qualfed 5 25 % greatar than that used in welding the test piecs.
The lower imk of heal input qualfied s 25 % lower than fat used in welding the test plece.
Heat Input |5 calculated In accomance with ISOTR 1767 1-1.

847 Prehaat temparatura

Vhen preneating s req.lred.ﬂ'le Icrwer Amit of qualfication | the nominal preheat tempemture apoked at he
ar of e welding procedurs test

848 Interpass temparaturs
The upper Iimit of quaMcation is the highes! INterpass =mperaire reached In the waiding procedurs test
849 Post-weld heat reatment or agsing

Post weld heat treaiment eg. arfficlal ageing, ratural ageing shall be specified In e pWPS In accondance
with EN 515. Agdition or deletion of past-weid heat treatment or ageing |s not pemitizd.

The temperature range and the ageing conditions specified In the PWPS 15 the range quaied.
8.5 Specific to processes
851 Procass 131

8511 The qualication given io the shieldng gas s restriced bo the symbol acconding bo 150 14475,
Shielding gases not covenad oy 150 12175 are restnicied 10 the nominal compasilion used In the test.

8512  The guamcation given is restnicied to the Wire Sysiem used In the weldng procedure test (e,
Singie-wIE OF MUNpIE-WITE System).

852 Process 141

The qualficaion given w0 shisiding gas and backing gas is resticied io the symbol accondng to 120 14175
used In the wedding procedurs iest. Shieiding gases not covered by IS0 14175 are resiricied o e nominal
COMpasEoN usad In e test

853 Procass 15

8531  The qualficaton given & resticted fo the nominal compastion of the plasma gas 1sed In me
welding procedure tast.

8532  The qu@ificaion given to the shisiding gas and backing 03s s resmiciad bo the

to 150 12175 used in Te welding procedure tesl. Shisiding gases not covered by 150 14175 are
mﬁnmmmmmm e =5t

9 Welding procedure qualification record (WPQR)

The weiding procadure quaification record (WPGR) |s a statement of e results of assessing aach iest plece
|nmmgm4mmmemmmmmrmwpﬂlnemsmm1mmmm toagethear with
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oetalls of any Teatres that would be rEjectabie by the requirements of Clause 7. If o rejectable featres or
tes resUlts are found, 3 WPQR detaling the welding procecune tes plece resuls |s quaiied
and ehat ba Elgnad and dated by e SXImINer or Examining body.

A WPQR format shall be used 0 record details for e wedding procedure and the 26t resuts, In order 1o
faciitate uriform presemation and assessment of the data

An example of the WROR format i shoan in Annex &
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Annex A
{informative)

Welding Procedure Qualification Record form (WPQR)

Wieilding procsurs qualification - Test cartcats

Manufaciuers WPES Mo
Manufacturer

Address:

Code tesiing standarnd:
Dade of wekdng:

Fange of qualifoaticn

‘isidng proosasiesr

Type of joint and weld:

Fareni material group (5] and sub-groupisi
Farent malerial thickress immjc
Theroat thickness (mmj:

Eingie ran/mutl rum:
Chrtside pipe dametsr immjc

Fller mefal type:
Desigrabion of shielding pas:
Desigration of backing gas:

Type of weding cument and poiary:
Heat inpuat:

‘Wiziding posBons

Prefeat lemperakres:

Infampass Empeature:
Fostweid heat treatment andior ageng:
Dther informadon

Examiner or examining body
Reference No.:

Cegiffied that (26 welts prepared, welded and tested satsfacionly In accortance with the requirements of hie

conefssting standard Indicatad anove.

Lizcation Diale pf lssue
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Rescond of wiedd test

Location: Examiner or examining body:
Manuaciurers pWES Nos Method of preparation and ceaning:
Manutachirer's WPGR Nao.: Parent material specification:
Maniacturer Matesial thickness (mim):
Waiders name: Culside pipe diametsr {mmp
Waiding process: \Welding posiion:
Joint type and weid:
Waid preparation details (skatch)” ©

Joir oesign VWEITIng Sequences
Walding detalia

Tn | wieding | Sizedl | Cuent Typeof WireTead | Trawel speed

procesE | fermetsl | A

Vniage
v

it

Fller metal deskgnaton:
Any special baking or drying
Gas: - Shisidng:
- Backing:

Gas Now raie- Snigiding:

- Backing:
Tungsten alectmoe typelsize:
Details of back gougngbacking:
Frehaat mperaiure:
Interpass temparature:
Postweld hest reaiment and'or ageing
{ime, tlEmperature, mathod,
heating and cooing raies):

Mame, date ang signaure

Test results

" frequired.

Other informaton “e.g-

we=aving {MaEmLUm widkh of runj;

Dscllation [amgdtude, fraquency, dwel tme);
Puise weidng oetalls:

Distance contact fube! worplecs:

Flasma weiding detalls:

Torch angie:

Examiner or examining body

Mame, date and signature
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Marfachurer's WP Mo Examirer or examining body
Reference Mo
Man-deciruotive tecting
Type Accemabie | Mon-acosptanie | Report No.
Visual examination
Penetrant testing
Radiographic festing
Uttrasonic testing
"METElographic examinatong
Type Acceprabie |Nom-acceplabke | Report No.
Macro
Mico

Dectructive tsct
Tenslle tests  Required Yes Mo Test Emparature -

Typaita. Ry Ay A Fraciure location Remaris

wmm? | e T on

¥

AccEplEDle  Yes o
Bend tesin Required: Wes Mo

TypeMo. Eanid slida Fiommar diameter o Fasul
Apcaptanle Yes Ho
Other besis™
Semarks:

Tests camied out In accordance wil the requIremens of:
Labaratory report reference No.

Test resulfs were accepiabienot acoepiabie (2'els as approonats)
Tests camied out In the presence of:

Examiner or e@mining body
Mame gate and signature

* If requined.
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Annex ZA
{informative)

Relationship between this European Standard and the Essential
Requiremenits of EU Directive 97/23/EC and 87/404/EEC

This Eumnpean Standard has bean prepared under 3 mandate given to CEM by the Eunpean Commission
and the Suropean Free Trade ASsociation 10 provide 3 means of conforming 1o Essential Requiraments of the

Mew Appmach Directive 37/123EC and 874 04EEC.

Once this standand ks cited In the OMicial Joumnal of the Eurpean Cammunities under Mat Directive and has
been Implamanted 35 3 National SERCand in at least one Membar State, compliance win the clausss of this
standard given In the Tablee ZA1 and ZA2 Confers, winin the Smiks of the scopa of this standard, a
[FESLIpACN Of COnfOmity Wit the comesponding Essential Requirements of Mat Diractve and associated

EFTA requiations.

Tabie Z4 1 — Comespondenca betwasn iz European Standard and Directive STRNEC

Classscicub-olyuces of thic [Eccantizl requiremanis (ERc) of Guaifying remarios lotes
Europsan Eandard Direcdive 8T2AEC
Cauwesd4, 56, 7,89 Arrex 292 Femanent joining

Tabbe Z4 2 — Comespondencs betwean this Eurcpean standard and Dirsctive §TI404/EEC

Chssscicubolauces of e [Eccantizl requiremanis (ERc) of Commeric ot
Europsan Etandard Direzdtve AT404EED
Clause 2 Apnex 1, 3.cill ‘Wieking Procedune Cuaification

Reoord

WARNING  (Oither requirements and oiher EL Directives may be appilcabis o e productis) faling wisin ihe

£cope of this sEndard
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Annex ZB
(normative)

Hormative references to international publications with their relevant
Ewropean publications

This Eurpean Starwdard Incorporstes by dated or undaisd reference, proviskons from other

These normative references are oted at the approprate piacss In the tead and the puslicaions. ane fisted
nereafter. For dated references, sUTSSQUENt BMENIMENts [0 o revisions o any of hese publications apoly o
this Eurnpean Standand only when Incorporaied in It by amendment or revision. For undated references me
IZest exdition of the pubication refemed 10 applies.

NOTE Where an Inlematonal Publicafion has besr modfed by common modfications, Indicabed by (mod.), e
relevant ENHD apples.

Pubiication Year I N Yea

IS0 12175 \eldng consumabées — Shielding EM 433
gases for arc welding and cutiing

IS0 4136 Desmuctive teste om welds In EMESS
metElic matanas — Transvens
teneke test

IS0 5173 Desiruciive teste on welds iIn EM 510
metallic mateials — Bend tesls

IS0 1TEST Mon-destucive testing of weids — EM 570
Visual iesling of fuslon-weided
Joints

ISQVTR 17671-1 Weiting — Recommendations for EM 1011-1

welding.
ISOTRATET1-4 Weiding — Recommendations for EM 10114

Part £ Arc weiding of SUFminium
and suminium alays.

150 5017 Desfrucive tests on wekds In EM 1320
metElic matenals — Fracture e

IS0 1738 Desiructive teste on welds In BEM 1321

150 14722 Welding pemonnel —  Apooval EM 1418
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150 17638

[0 10042

SOTR 15608

0 156081

5015613

fmion weding and of reEEanCE
wen sefers for ly mechaned
and asnmatc wedng o metalic
TEREEE

Nor-IEETUCHVE tEStng of weids — EN 1838
Fadogaphc Being of Tusion
westied jonis

Mon-destructive testng of welds — EN 12082
General nules for fuskon Wwelds In
matenals

Specification and qualfication of EN IS0 15607
weilng DIDCEtEs for metalle
maerals — Ganaral miss.

Weldng— Guideines for 2 CR 15808
metailc material grouping system.

Specification and qualificabion of EN 190 15608-1
wedng procesures for metallc
mEerdAs — Wsking procedure
pecificaion—  Patlt Am

wedng

m:ﬂgﬁmﬂmmmﬂ
wedng procedurss T metaic
materds — CLaicaton based

o pFE-proaucion weding =R
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