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1 - Verification Inspection
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- AWS A2-4 | ISO 2553

- Shielded Metal Arc Welding

- Submerged Arc Welding

- Gas Metal Arc Welding

- Flux Cored Arc Welding

- Prequalified

- Procedure Qualification Record
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1 - Electro Slag Welding
2 - Gas Tungsten Arc Welding
3 - Electro Slag Welding
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American Welding Society (AWS) codes:

1. AWS D1.1 2020, Structural welding Code - steel
2. AWS D1.8 2016, Structural Welding Code- Seismic Supplement
3. AWS D1.4 2011, Structural Welding Code- Reinforcing Steel
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European Standards:

22.

23.

EN 1090-2-2018 , Execution of steel structures and aluminium structures , Part 2: Technical
requirements for steel structures
EN 10025-2 , Hot rolled products of structural steels
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International Organization for Standardization (ISO):

25.

26.
217.
28.

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

ISO 2553, Welding and allied processes — Symbolic representation on drawings — Welded joints
ISO 10721-1, Steel structures - Part 1 : Materials and design

ISO 10721-2, Steel structures - Part 2 : Fabrication and erection

American Welding Society (AWS) Standards:

29.
30.
31.

32.
33.
34.
35.

36.
37.

AWS A2.4, Standard Symbols for Welding, Brazing, and Nondestructive Examination

AWS B5.1, Specification for the Qualification of Welding Inspectors

AWS C4.4, Recommended Practices for Heat Shaping and Straightening with Oxyfuel Gas Heating
Torches

AWS QC1, Standard for AWS Certification of Welding Inspectors

AWS QC13, Standard for AWS Certification of Welding Supervisors

ANSI 749.1, Safety in Welding, Cutting, and Allied Processes

AWS A5.01M/A5.01:2013 (ISO 14344:2010 MOD), Procurement Guidelines for Consumables—
Welding and Allied Processes—Flux and Gas Shielded Electrical Welding Processes

AWS A5.1 /A5.1M:2012, Specification for Carbon Steel Electrodes for Shielded Metal Arc Welding
AWS A5.5/A5.5M:2014, Specification for Low-Alloy Steel Electrodes for Shielded Metal Arc
Welding
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38.

39.

40.

41.
42.

43.

44,

45.

46.

47.
48.

49.

AWS A5.12M/A5.12:2009 (ISO 6848:2004 MOD), Specification for Tungsten and Oxide Dispersed
Tungsten Electrodes for Arc Welding and Cutting

AWS A5.17/A5.17TM-97 (R2007), Specification for Carbon Steel Electrodes and Fluxes for
Submerged Arc Welding

AWS A5.18/A5.18M:2005, Specification for Carbon Steel Electrodes and Rods for Gas Shielded
Arc Welding

AWS A5.20/A5.20M:2005, Specification for Carbon Steel Electrodes for Flux Cored Arc Welding
AWS Ab5.23/A5.23M:2011 , Specification for Low-Alloy Steel Electrodes and Fluxes for
Submerged Arc Welding

AWS A5.25/A5.25M-97 (R2009), Specification for Carbon and Low-Alloy Steel Electrodes and
Fluxes for Electroslag Welding

AWS A5.26/A5.26M-97 (R2009), Specification for Carbon and Low-Alloy Steel Electrodes for
Electrogas Welding

AWS A5.28/A5.28M:2005, Specification for Low-Alloy Steel Filler Metals for Gas Shielded Arc
Welding

AWS A5.29/A5.29M:2010, Specification for Low-Alloy Steel Electrodes for Flux Cored Arc
Welding

AWS A5.30/A5.30M:2007, Specification for Consumable Inserts

AWS A5.32M/A5.32:2011 (ISO 14175:2008 MOD), Welding Consumables—Gases and Gas
Mixtures for Fusion Welding and Allied Processes

AWS A5.36/A5.36M:2012, Specification for Carbon and Low-Alloy Steel Flux Cored Electrodes
for Flux Cored Arc Welding and Metal Cored Electrodes for Gas Metal Arc Welding

American Institute of Steel Construction (AISC) Standards:

50.
ol.

ANSI/AISC 360, Specification for Structural Buildings
AISC DG21, Welded Connections - A Primer for Engineers

American Society for Nondestructive Testing (ASNT) Standards:

52.

ASNT Recommended Practice No. SNT-TC-1A, Personnel Qualification and Certification in
Nondestructive Testing

Canadian Standards Association (CSA) Standards:

53.
54.

CSA W59-18-Welded steel construction
CSA W178.2, Certification of Welding Inspectors

Australian/Newzealand standard:

55.
56.
57.
58.

59.

AS NZS 1554-1 - 2011 Structural steel welding, welding of steel structures

AS 1554.2:2021 Structural steel welding, Part 2: Stud welding (steel studs to steel)

AS/NZS 1554.3:2014 Structural steel welding - Part 3: Welding of reinforcing steel

AS/NZS 1554.4:2014 Structural steel welding - Part 4: Welding of high strength quenched and
tempered steels

AS/NZS 1554.5:2011 Structural steel welding, Part 5: Welding of steel structures subject to high
levels of fatigue loading
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g Ldlome LS (e by olyem 4y als oo wi] 2 (l 09 g oslitul colde (B 518 (03,5 jgazme jslaie 4 dinaiy
By Oyge Lad Jleel oo

(lo,b o S xS (6, g>) Electro slag welding (ESW)

S iy o0 g WS (oo o Iy lalad pglans 5 0uiiS 518 S gl p Jags Jlail (] o (g S ]
A o8 o ptar 1ol o gl shazal o sz 5 Lai o)l (ul Lasgs Dl g

OF Suoglivo JeJs 4y 5 (gals Blas, o)y g (058 (pupms 00 £9,5 WS g0 05 1 0l pms 45 (guogd b il 0
D 0 LB AT Dl D jg0 4y IS ankal g 09 Sl e (5550 S 0Lyl o

(& pas dlgo slazaly ol por 4y (glo,b s SO iSII (6, Si5>) ESW with Consumable guide
g el Lotaly guiac g 09 5! Langs 00iiS 318 a5 glis pl b e (sl b pmr (S0 Sl (6 (Kigr AT 3

(5,5 aznle) olpsl SE) End returns
kol i Cogdl jekiie dy guac abgS Gl bl 0 5 alsS iex 10 (hex Jes Al

(o) Engineer
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() Fatigue
A Dygo A S 03gd5e Dgdh S Ay e (S a3, (LS olos 1 e 45 0gd so iy yad o] lgie &
D oo o3 Sblogs (S5 b g Vb

(uwles zlaw) Faying surface
55 o0 )8 (e K0 el (S035 3 b (led 345 e

(0aisS 5 318) Filler metal
Sl b (5, g yolaie as ool adlal 5LITL 51

(absS s> (3lw) Fillet weld leg
W55 gz azmiy b Jlasl 50 ady; G alsld

(5,5 ad o 5,L ie>) Flare-bevel-groove weld

eSS o b 500 gae g (e o b gae SO G o)k Ghex

(z=% ) Flash

D o dloul Jhgz Slbl yo g 0sd 0 by hex 5l gy 4 jLid co a5 slesle

(&6 5, Kig> Cunsg) Flat welding position

">5)LS‘°)L§4’~‘£‘“" 69.9‘ L.aj.m &?)WJLEMM)QDJ LSYL’“M)‘ 09> LS‘)-.’"SLS)&‘:’? Sy

(85,0928 o b swsd (5, Kos>) Flux cored arc welding (FCAW)
Jol> 558 Lla> b asl,8 .06 oo ool o jig> dmdg 5 0 puSs 99 iSUl oy wgd 5 a5 cwgd (5 ) Kbg 0],
S lad Jlael aas g SBlol >l bbb 55 aas b ol pen (S glddg) 09,58 s o glalhaxs jo y04 )

©9)sP

(B cbla> cov (5,99185 pomo b swsd (5,05>) Flux cored are welding — gas shielded (FCAW-G)
dbboe ()l Bilre (55 oS 5 L 5B Jald o5 gl nl b s pogg5 09 Sl (owgd (o Sgz wil B

(Ladloes 593 - (5,99185 oo b g8 (5,05>) Flux cored arc welding — self shielded (FCAW-S)
22 05se 05 bagi i by o agdse biliz a5 Sl pl b e y0m s 05 iSIIb pwgh (5 Sibgz ] 2
YV PN - P PUN IRV
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(w9d) Fusion
o9z szl lp sl B LS L @Y 55wl 5l g eaiS 5 518 gl

(w9d Las) Fusion line

Lol 0aid g by 38 g 0al gd 5 5 ye

(29° (Swsnl) Fusion — type discontinuity
ailse 298 b b po il (slo Srwgli g caty; (a8l S9a5 ¢ a8l g0 oyl JIT onimo olits

(=43 a=L) Fusion zone

el 00l g8 (g Sbgz (b s> 0 aS Ak 5 5l gladlace

G
(B cdadl> o 38 wed (5,Ks9>) Gas metal arc welding (GMAW)
plomil e Sigz azdo 5 0,nSy 00 S 1y 09 7SIl (e s oy @ gz (O] )0 oS 35 s () Shgz w8
035 oo g 125 Jlael ons o2 )5 Liblowe 515 (pels b o] 5055 ca

(obsS Jlasl 315 cbslas cov (558 w38 (5,Ss5>) Gas metal arc welding — short circuit arc (GMAW-S)
S (oo Dy 550 59 &2 oligS Jlail (o 53 (s 39,251 oS Sl (nl b el (515 g8 (6 Kdg il b

(65 Se 5555 o,a>) Gas pocket
Jelss sl ot e Pl

(s g0 pac) Geometric unsharpness Ug

) ST ol&iss b e alold § > b e alold oo sl oS 5 5l 2oL (6,65 0 pgeal (59, ol pus
(&),=) Gouging

(L ay615) Groove Angel

Syl Gz 50 (6, 090 Dlakad o SIS g

(JSasbosd 5 (slalg) slaolu s 65 )Ls a5l groove angel 46 (Tubular structures)
S sy o35Sy 8L L5 Gils ez s s
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(L a4,) Groove face
e slael 51 Sy 52 mlas

(8, s9>) Groove weld

lalad Oy )L....u BERRW Sl N>
H
(&), 5 Sl a>b) Heat affected zone (HAZ)

asdly ;i Oyl U Cod oo Sl b e dlwg 4 T Jlisle p5 b (SOl Loles a5 il 3l 51 ase

(Wg) 6, Kas> ,o el a8l curss) Horizontal fixed position (pipe welding)

Sy e 08 > (6,89 (- dgd g (so9ae L’)‘“ gl joma jo Aol 50 > g () Khg )0

(GlaisgS og> o 88 (5,Ka4> courss) Horizontal welding position, fillet weld
255 oo g @ Loy o il 58 5 (881 Lo 85 o (VU 5o (b )] 53 45 ()9 >

(2= » gl ) Horizontal refrence line (UT)

..\.M:L; PR W) p...lcu_: J;G.uo L)"‘"‘P 6‘)" L@;‘ ‘aLo..’ as uyabs Q»Loj )1);‘ ;).a 0dgdste O 603‘ s u_i.:

(gl 6, Kos> ,o is > a3l cJl>) Horizontal rotated position (pipe welding)

Spdy e Oygo Ayl (Al > LiEss Cuage j0 () Kbg> g L*-’)-“-’ Ayl jemme o] yo oS Ayl Jlasl cunsg

(gl ool jo Sl alads 25,5) Hot spot strain (tubular structurs)

gy oo & S o3l (g 550 40 (t;\):u)w;w iy b alals 0 a8 glas > 13 ST IS oogue

(peas CuaS a>Ls) Image quality indicator (1QI)
Syge 50 gldd jelate 4 390 (pl 5l 0gd e eolituwl (6,065 CutS mhaw 0,5 Lastin lp o] paal 4S5 (6,05
D god oslaiwl o Siwgul b pds LB sleosgase ailejlu b ol

(asLzs) Indication (UT)
Db o 00 iulesl ankad (o Sgo zge Sbsk esims lis a5 CSwghiwl (55, 0ol eols Liales JUKew
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(alis glaw) Indication level (UT)

((Swgml 5l oob aslas aus)) Indication rating (UT)

(ehiie bs>) Intermittent weld
35 ol Woe el JS5 20 5,3 pons J5b 5 oz o (5570 4 dalad 5o Ll

(Sbe o 9.c sleo) Interpass temperature

alior (her Sl Slaygee 0 ool Glos o508 dix Sg2 5o

(Jlasl ¢5,0) Joint
Wgd ate cewl I8 L 500l Jaie a5 glaclad Jlasl Jow

(5,0 d4a5) Joint penetration

.&?oo)fw}q-@sw| ubw)mfw)bwy@&»)lwy)lsc&dl&@b

(5,0 ais,) Joint root

O atado ;o 5y0 a8 Kash a4 Cos albld o 5SGop o wlehad ] oS e 50 5l Sled

K
(K —a>b) K-Area

ogdse GBI Gl 5l am o oo YA L Gl 4y JU 550 4y (69,5 9,5 abii Jolb v &,

((29,) (sigs JLasl) Lap joint
SOG4 Cand (Slae Dlras (0 a8 5 18 2 (59, gac 90 o Jlal

(oY) Layer
Mb@)u)ou;)‘ﬁwyowwb&&uw‘NQY‘wy}.‘a)‘&‘ay

(3lw) Leg (UT)
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(a5 bg> 5lw) Leg of a fillet weld

(U b g sy slasilu ;o @ a>5 9o assly) Local dihedral angel, 6 (tubular structures)
asgly . he Lodds ate LngL;asB LS?)B' olos C?"a’“’ O N9 L3 s ogee azman (0 0ulds (5 S ojlal asgly
d._d;}_!aa)owu‘y&@&meskww‘u&sﬁgeo&wyé]a&om&ﬁi&ﬁbe@sﬁd}ssd

O g0

(Ual 5550 (5,10 poses sleo (s iaS) LOwest anticipated service temperature (LAST)

M
(Swo 5, Ks4>) Manual welding

e Ol 0,5 o Dygo Cawd b o] S g oo plomil 89 ,58U1 003 lag S5 b azsls «Jado b a5 5K
D5 oslaiul Cosl (1o 00iiS 38 s S 0aiS 4 g axkad 05 > slolSins il

(035K axs1,8) Mechanized process (XXXX-ME)
L ol po ¢y oomlie 3l ool s Sledlbl 5l ooliiwl b g5l p1 ciws aulats siejls 4 Sliugas b oldes
8l o 1 Sl s L o 4581045 5 5501 003 g5 s s ol 40 pane il o Jute

(0755 og>) Mechanized welding (W-ME)
((omabline @Iy iulesl) Magnetic particle testing (MT)
(o, né iale;) Nondestructive testing (NDT)

Lx]aéwjédjQ&ijwioygJowwﬁé&)lﬁub&b‘oijspngou‘;ﬁko)woyﬂ

Spdy (o0 Dyeo
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(0,5) Node (VT)
(9> 8 coml sieiS pSouisl) Nominal tensile strength of the weld metal
oS ploniwl (Jlie Glae a)) 05h o 00ld inles 0uisS 5 8 (goue gunail L hex 58 iinS slSouiul

((FY+ Mpa) 7+ Ksi & E60XX ool

O

(sko! Ol 0aizl) Original Equipment manufacturer (OEM)

(Yl (5, Kig> cunsg) Overhead welding position

(29 Kig> ,o Solidl w2 (54,) Overlap (fusion welding)

(e Aoy by 5l 513 e 8 Sl

(L,8,15) Owner
Y N PRGN R WP ES W d.nl.io.:_J Ol Bl a5 Glojlu acgazs b Jaame S9il8 coSIlo oS o5 0 L el

(O5eST b (5,85 ) Oxygen cutting (OC)
Vs sl 5o anly 585 5S1 G il (28T Sl oslinl L) 58 o8 )1 (5,805 slaa])b ) oo )S

Dgb oo bt S8 milie b 5S35 alnd ( wgd slo,S lawgi p3Y sles S o lax b ails

(O5=S1L 55,Ls) Oxygen gouging

(5530 sy SN Parallel electrodes

(5,0 s 3943) Partial joint penetration
Ll o5 0 5l 5eS AST (65,0 Sk

(L9 y922) Pass
g o ool " Wb Y ) les 5 e )lb ol Gl 4 ( 25,18 Aol o
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(5,5 4%5) Peening
2ed e plowl 4 5l esliiul L a5 5L g5, Sl IS

(alg)) Pipe
Ayl Slasuine glhas oods ale I g5 590> alaie

(sldg) J=I1=) Piping porosity
Wl e el g pha U Jsidsu aSelin . aib oo (hex ahaio p oges o] (Lol am a5 gloasS Jxlss
gl oo 03l (IN holES) (655 sloSes

(@leXS) s9>) Plug weld
A,SGAJ@M;\»&W«M) ced by QT g S 0 glopls él)wg_ii)oafsi)y

(J=dz) Porosity

gl oo Sl (Gl Bl wgey bawgi b szl Gl 5o 51 ol 3l ) oS (slo s> sla Kl
((ankad i > 900) Coll Cansdg 4o og>) Positioned weld

(6,92 5l a5, ,> ©llec) Post weld heat treatment (PWHT)

205 (o0 Bl 92 jlan (5> Slles g9 0 4

(bl ,S i) Preheating

(6, Kss> yisle S i sleo) Preheat temperature, welding
0,98 A (gig> 4 el (6, Khgx> Eg 3 8 ol (o, KChgx alais Bl bl glas o 4l 38 &l > a0
Lol san Soygee 5 po3 Hoe ) JS alolB )l > 4o

(ouus cbla> a>L) Protected zone

D9 s

(386 wle 4isle;l) Liquid penetrant testing (PT)
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Q
(&, 9 il 2l ecaMo auls) Qualification

(CutsS oy 7 ,b) Quality assurance plan (QAP)
Cillas 5l liebl jglaie 4y coslwl 050 Bilgw 9 moline (oS oo )3b o Jasdlyginws « S5l A by o Dloxsss
Al ge ols 1,8 sliwl § Slasein 5 Gl 5 S Sl L ojle

R
(Bolas (¢, Ki9> o ) Random sequence

g se plowl (Bolai &yg0 4y ez sloo e i 1] 55 &5 Job allis
(&= o k) Reference level (UT)

(L sacs ,ulSil) Reference reflector (UT)

(s> 0,5) Reinforcement of weld

(6 2 SS&s) Resolution (UT)
Soo3 oozl 5l sael Cawds slacwdle S [0 Ggol b el Dl SUlg

(ais, sliw) Root face
Lol jy0 ddoy I3l o a8 Ll ag) 5l (e

(ais, alold) Root gap
Gy Ay i, alold (gl o lailinl it Aas]

(a0, alold) Root opening
S Ay 5o Olaad o alold

(5,59 » Liale;N) Radiographic testing (RT)

S
(5l )b panew) Seismic force resisting system (SFRS)
)_:‘).’ ) u_nsLn.A 6‘)_: as Lglo)Lw dLa.C‘ L}ALM:) u\aSLgA wBLM L§‘°))J LgLs’b)l.» );‘).: L) as o)l.u 5o Lg:La.C‘ AL gono

(09 g0 cilodis ‘:)l)jo o)')J
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(S 04 281 Single electrode
Al OHa8 axly iz b SO el cl e D508 ae il g0 D508 a4 falie 94,5801 S

(5550 sy xSUN) Parallel electrodes
Ailoads aie @508 aie SO A g Shlan Dyge 4 5928l g0
S o (59 iy 09,581 00 4 di5 Kyl oolitul b Yoo 39,250l 9 52

(2baiz sy zsUl) Multiple electrodes
Iy 052 09,8l oaisS aydad g Ao ©5a8 ae (aivwnw 132l 5l plaS 2 (g3lee b ST 09 iUl i b g0 oS 5

S5l
(5wl a=as) Scanning level (UT)

(B os> any (5, Kie>) Semiautomatic welding

WS g0 S8 0st D ge ]y (6 S he2 el il wim b o oS Sl ol e 4y (sl (6,52

(03,lugS5 aslad) Shelf bar
(B8 )l e 5,0 50 (Bl hgx 58 5 s 5l Slasis jelate 4 aline slacl b ale b (5518 (559

(loiudgs 09 ,xSII L (6308 w8 (¢, Kis>) Shielded metal arc welding (SMAW)
soal oy cblax b anT 8058 oo sloul Olie g g o g 99,558T) o (wgd 4 cwgd (&, Kbgx ol 3
D9 oo plamil 39 2SN oisS” 5y 3 L g s Jlosl o w9 2SI iligy 4525 ]

(Lasl=xe 315) Shielding gas
ove> taowe slgn ‘;o}ﬂ oS ‘_g).‘fjb (51).3 oolaiwl o )90 Jadlors )lf

(a8,b S bg>) Single — welded joint
Sl oo plosl By S5l s a5 e

(Us> o3luil) Size of weld
(el ss>) Slot weld

iy 5 ] 9 Sl (S g 005 o ot 00 520 4 Al 058 b |y Jobo Elygm b gie Ky 5 g

sk
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(Ogol,® Giulel ;o Bgo e Jobo) Sound beam dictance (UT)

(g0l byl o Sgo seme Job) Sound path distance (UT)

Dy oo pSeilul Geo zae 635 e la 10 4 esied LulSail g (S axlg) oy (e akiold

(Lsl) Spatter
Mbdo: 09> )‘ e as ‘539.5 Lg)li&j.?- R W C)L‘S- ng’,lé (.’;l)fb

(L1453, og> o 40) Stringer bead
g oo slml islabaxde LB (o250 &5 2 g0 &S (Ae o pies (29

(7w JS L) Stud base
Ol S ygle 40 gume S5 w5l e dee ¥ g By g o Jelis g bl o e S5 m

(S (5, S54>) Stud welding (SW)
sloml ) lids Sesual a0 )15 askad b aplivs aslad b (638 eoolS a4 (yols &)l b oS wgd (6 Sig w8
L el Soe (5 ibiadlne . dg oo 00,8 15005, 4 b o5 B o5lasl 4 Jlas! olans aSalSin 0iS o
g 00litul Wlg oo ,09 b Ladlne J 0508 & jgo GeelS BLLI s Sial s ugd Ladloee adl> 5l ool

(8,99 55 9 &,Ks4>) Submerged arc welding (SAW)

Sy s plmil gz azmdsm 595 2SIl win b w5318 09 2SIl (o iz b S b oS s 6 a9z w8
55 3l ooliul 90 Al Tb aigd co liblons I ankd (55, 5509 (3ladly; 5l sy alg 40 Dl 16 5 ug

sbaasls Ly sladly, ((hox pew) 0 pdy o0 g0 (JoSo glin b (2157 5 09 2S00 lags (gadgs oS L8 Lol o
(31

T
(Lvs> J&) Tack weld

sl o eSS B 095 g gl o el (0lags polaie o oud Lz g2
(,Kie> J=) Tack welder

(2 s <iy) Tandem
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(&, 5)k>) Thermal gouging
23l gl 45 Lol Ceand il b osd 5l oled b &y sl sl a5 Solis ol b > 6,5, anl oo
S o oolatl (g

(ads5 bg> Ssl5) Throat of the fillet weld

(2815 Ss15) Actual throat

AbgS e A9y g LRe dda) Gm akold (p 5 oligS

(5,955 Ssl8) Theoretical throat

blowe abg8 Shgz ghiie J210 50 Gly &5 layglill @ cdie on 2555 5y 2 ogee Jlail 50 4t 9,5 5l alold
ailin yio Golae atu ) alold slice p day (pl S

(s, sve> Ssl5) Throat of a groove weld

Lg)lﬁ.,ib ove o)"d..i‘ LS‘)'? oJASLL»‘/..}: C)Uam‘

((T) & yomw JLasl) T-joint
.&1&;}}&;&&Tﬁb@l§db)oiﬁ)§jJyésjowgl,aﬂ

(s> ax) Toe of weld

(25 s ) Transverse discountinuity

‘W‘&a’.')a’“’ﬁ°9-°-°C4<-.>)°Q]é‘”“’*?‘6u:’9?)°si7‘“9ﬁué95

IS o IS (g (5,89 (slalaxd (65 5l £902x0) Total instantaneous energy (TIE)
2 @ J5b Dl (05 e (8l (B gl Slo S8 0 00d e (Slo Jolsh g 5y 5 el Egems
G852 o3l Job

(sldg)) Tubular
2,1 0 )Lal (HSS) Jbg5 aade slaojle 4y puzmoan g (Jukais g aoy0 0,5) alg) 4 a5 coges #Masl

(s'dg) JLasl) Tubular connection
Bl oo wenl gldg) LT 51 (S Blas aS abliie gac six b g0 Julis a5 o5l 5l cidu o Jlas]
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(sldg) Jlasl) Tubular joint
A3l Glalg) e b lal) ol Ko a5 giae ;K0 b slalg) gac aliwg 4y ond slow! ablis o Jlas!

U
(Js3 JB8 e  Siwsnls) Unacceptable discontinuity

(Lve> o,)LS" Sy ) Undercut
el 0025 5y gz 318 lawgs cala, b azey Djglme p0 ey 58 0 oS (g L0

(Ogel,d iulejl) Ultrasonic testing (UT)

(Bowas w,;b) Verification inspector

(B o,Ks9> cuxsg) Vertical welding position

45,5 51,8 W35 amio 40 Lo 5 (e g 9 @I Loy (o lSigz alai )0 (g2 some (o 0 &5 (6 Kigz L

el

(Wy) 5, Kas> ;0 o518 cunsg) Vertical position (pipe welding)
g 0 plwl (6 Sbgz pln gl i3 2 feay (Bl Cls o a5 (6 Sl yo gl 550 CaxBge

(Syolyd Limlesl oV ie) V-path (UT)
S (eo b U T Saye Fn Se AT S8l

W
(slasl b9 o ,40) Weave bead

g0 Sl (o2,8 Slwg &5 > b aS ez 0 e (295

8 e Lol yen Lid Jlael foau b ol jad ¢ )Whgz sleo U yols &l L oS Sl6 L Ol ebge Jlasl]

Q).w."_s.o O yg0 ‘04.2.25).‘3.

(6 s sbs>) Weldability
15 clin 5, Shae dy ol 5,5 5,00 Lol Llsle slml g el Lyl cov oo Kasx gy oole b,
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(Lvs> ,9e) Weld axis
ez il (gwiis S e p dgec (e Jsb slatel p3 (e

(Uvs> o ,00) Weld bead
P97 3 Gl oad Jol> s

(,Kse>) Welder

2o oo plil 1) (6 gz Jos 095 dad b (i O jg0 4 a5 (508

(Ko g> aslinalss) Welder certification

el 0015wl ) S5 500 asl T Ll s 68,511 b (o Kig ¢ Sigm oS o anl a5 28 alsT

(Kog> o Sloe cudo o) Welder performance qualification
Sloads aseine debiym ! Blle a5 sla be> ads ol Kisx cubl oyols ol

(Lvs> 419,) Weld face

ol 00 plwil (6 Sig a5 o 5l B93> (2298 lam

(s, Kis4>) Welding

s 52 s Ly ol em o lezs Jlasl ooy b ol o o5 ) Kisz slos 5 ols &l L S slge sndge Jlasl a3
‘b)""\"t5° *:—’)9-*4 0dsS

(6,5 s9> pile) Welding machine
(9 G dex ile (gladats o, bgx ile (Lo (sl y BB o alxl 1) 6, s Sldes oS G:eli’;.wo

1§50 &) e (ile
(s,Kss> ,95151) Welding operator

(6, Kiss> s ,5) Welding sequence

o9 sl ygue oplai g s S

(Lvs> ,5+c) Weld pass
W g Y L 59> 0,00 ¢ygue QTA.?L,;;.MS)‘)Q olactel jo yhgr dl> e SO iy
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(Log> Cagis o jog> 05,5) Weld reinforcement

50 005 Sle Y Jlade r aSLl g 5o
(s> aiv,) Weld root

(ai65 gz o3lasl) Fillet Weld size

S s8ladlgslaie aglllnil clio @lo (0 255 Jsb b conl pl Bl Jsb pl Bl b alsS slo o> sl
£ 27550 o by el e Blos g csslonall Bl b 4dS (slo gz s 55 blona gz gllie ;5 il oo
9 ble > alaie 1o Wlgi o 45 (cldygl I3 Edio

D S 58 ] (G o) Bl o 250 15 5008 s V- 0F 51 s sl Ll 38y 0,535
Sawl gz ol saisS ]S 5518 aS o )ls (hex (SolS

(6, ez ojlasl) Groove weld size

Gyl e S 50 S ol

(Lo oles! au) Weld tab
ol a8l aolsl el s a3 b g8 bl o Lhex a5 550 slel b lal o a5 8Ll asks

(Lhe> ax) Weld toe

b 15 g (e dgy Wgm Joro

(o0s se> aslad) Weldment

(6,892 Josdljgiws oMo aul) WPS qualification

(6, Kis> ol )giws olaxiw) Welding procedure specification (WPS)
S oo Wl e G adgs 4y bgyye sla by, Dl a5 g
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195 o0 el ) Ceond dw 4y 5 WSl oo (B9 DLl (b 4 bgy e SLIT el Lad il

syl 5 ' slalg) 1) s> Ll ol (s (oogos Laulgds il Caand

Cuond ol Lalys C(AS) slas sz 5 T (Sl (6l ) (sl et VLT (S (sl o3y il i o
il oo Gl Crond Lailgs 4 odle

(L5e) §145 > sla,b) slalg) wé SYLasl > b 6l o5 Lulgd i Coond

Wbl oo o g W slacend lalgs pogdle Cand (pl lalss (s goge lls Ojae yo

1- Nontubular (jL alais)

2- Tubular (Jodaius gy b glalg) —aus alaio)
3- Statically
4- Cyclically
Sz 03l ol 536 45 sl (6,151 larps 6 5L abl wp0 o g pl)T Dysa ol (] 5L 45wl ge (6,51 (Sl )l
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- Nontubular

- Tubular

- Contract plan and technical specification
- Fabrication

- Erection

- Shop Drawing

- Shop

- Field

- Notch toughness requirement

10- Engineer
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12- Welding procedure specification
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- Assembly order

- Welding sequence

- Welding technique

- Electros slag welding

- Electro gas welding

- Effective weld length

- Partial joint penetration
- Required weld size

- Effective throat

10- Welding symbols

11- Sketch

12- Back bar (Steel backing)
13- Process

14- Position

O©COoO~NOOUILD WN -



Fy JEot/es/se 9 OYlail b —p, g fad

\ & & & &
Jlo G s os> g alieS ig> -Y-0-Y-F
el blod 5 Slall b ol sleasis o
B S & S s Ve B A o gl b T sl o5 Sl o 4295 ot sl ()
Dl 7y Sl gbhani o Wb Giex Gle ol wilazs 3
A Cod 4 )0 Yoo )‘)..f)).: L.’.ﬁA' )‘)-A-AS‘\-’j‘) L’ L@JT C?‘L"‘“ AS@L:.ES O 4\.,..;95 6L"‘°ui’9-?' 6‘)‘.’ )
Odged yokaie sl ks 8590 hex lu ojlusl e g cud b e le laasas o ilad S 18 S
Dy atiae 6,80 Ghe) g agly b clite 'z dx alS pgi) Oygo 10 g 550 dwais ]
Ty 5 kel B (1)

e Cadle —Y-0-Y-¥
D¢ 00l s (PIP) (sdga5aes o (CIP) JulS 3585 L (g L (sl jiem Sleldl aul (gols 1,8 slewl o
L sl Ghgr ,Sla wojlail fyaay (b Cuodle 0gd ooly lis Ll o3lasl g )Ll £o5 S p3Y (g0lo ] 8 slisl o

Wil oo py S8 @llae (CIP) JolS 3945

/—<CJP

Jas auS oo ploly Shez oslailagd ools las allss ;o CIP &jle ygay g o3l a0y hgx Cuodle aS 90 0
ol o %l (PIP) (a8l 3545 b (5,Led (92 (sl (s Coodle ol Cagliaea jglome iy 53 L (225 g (O S
Ly i8] L 33 )0 45 0ds 2,0 o3l il sz cuodle il L oyl o YU o 55l U3 Lbex a0 b
5 S Cewl digx s bogy e 05 o g0 8l Lo YL o aS glojlasl g oyl 18 s Se yo aS sl e

Syl 18 s blie Cos

(Sy)

(8

1- Skewed T Joints
2- Z-Loss reduction
3- End Return
4- Hold Back
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3- End return
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1- Diagrammatic face
2- Root pass
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1- Skewed T-Joints
2- Prequlaified

3- Acute

4- Obtuse

5- Z-loss allowance
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1- Weld tab removal
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1- Quenched and tempered steel
2- Filler Plate



v JFef/se/ee 9z oYlail b o)l Jad

s 00555 9 sl ,9 —V-11-F

Db ol slul il clio oud Jate dxlad 93 (oo 595 5l (BB i JE glp oaiiS 5y cwlbie (g
B9 L 9 09,5 Jhle 0aliS 359 4 1y 093 9y Jlasl G)s loml Ll gl ol Jlasl Gy 5l 2S5
By 4 00S p 3y Jlail Ghem all (SIS g8 JES! slp b 0aisS 555 000 so JUEI gae a1 9,5 00l
O0-F o) wily S g Jisl sl b by

ad 9o ¢yl olasiel o
ezl ol
255 ooliiwl pbye

ot 05 5l Sela sl Wb ¥ g labe Jsb g ol (B (>lb g958 JES sl b Y 5 ¥ O la ez mshaw Fge Corluwe Do

ASl (B XX Slas slasal (o 0uiiS y amio iy 0 0>

(.09 a2zl p0 V-V1-F 0y ) dlog Jxo 50 pudid 00icS sl §,9 —10-F JSC&

P, glaids clol I -F-1)-F

Dguds oald lis @blg yebas Ls:blf)lf loaiia ;o Wb il alls saisS y 5,9 4 L Jlas! aS 90 5



Ol loid b (5,892 aolip [ JEot oo/es g

Youls aislw glac! -\Y-F

Y b Jilas VIV
ot o b s s 45 5oty s bk s 45 SIS IS | i et (ol s Sl eoliial b sl

il 1S 5l e s Uil (] (sl ben 5 ol
cbin b e yw alold ZSTos-Y-1Y-¥

LS —)-Y-)Y—¥
Y 5l ahaiie sl sz o palls Jsb alold E5Tas WYV YoF L Y-Y-1V-F claty byl sl o
oaiiS Juake 4dg5 slahex (oo (Job ol Sl il 59l ade Yoo Sl g S50 55 cwls plp
QIS el fedie £ev Gl bl 2 e 90
6 5Lid slasl Y-Y\YF
ot 4l o )Lis slael glirl m ahbie laier o Al Jsb alols F-Y-IY-F sy alyl clinal oy
slals

(0.73/E/R )t ©-)
Lol 1556 559 Caslbeo T aS S j9log fanda Yo e g
(1-1\/E/_Fy)t Lo forke YO- 4 (39 alols gl 1121 (Ol )00) ade Sjpar (39 adsd Sla s> o5 (555

Sl jelme bex bshs o (WS18Lo slaGyy L (Gel) cids sladyy ol (S oye
les el (1.46 E/Fy)t

suuii K5y oY s —T-Y-IY—F

VA L g iS50 5y calbes pl g VF 5l i wuls aisS oo Jeaie [0S0 0 1) 00id K, slizl a5 olo jogm alold

Sl (5035 5l 6 S ol jokaie 4 Cadgame pl il ks

1- Built-up members
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2 - As- Detailed
3 - As- Welded
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- Personnel Qualification and certification nondestructive testing (ASNT-SNT-TC-1A)
- Standard for the qualification and certification of nondestructive testing personnel (ANSI/ASNT CP-189)
- I1SO 9712-Non-destructive testing- Qualification and certification of NDT personnel.
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A- ANSI/AWSAG5.1: Specification for carbon steel electrodes for shielded metal arc welding
B- ANSI/AWSADS.5: Specification for low-Alloy steel electrodes for shielded metal arc welding
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1- Quenched and Tempered alloy steel (F, = 600-700 MPa)

w0l )18 Jae S 1y 5 o lasbinl g0 (lgs oo o saslaslinl g0 yo Y
- ANSI/AWS/A5.17 = Specification for bare carbon steel electrodes and fluxes for submerged arc welding.
- ANSI/AWS/A5.23 = Specification for low alloy electrods and fluxes for submerged arc welding.
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1- Crushed slag
2- ANSI/AWS A5.01 = Filler metal and fluxes procurement guide line.
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AWS A5.18 , AWS A5.20 , AWS A5.28 , AWS A5.29 , AWS 5.36
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