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Backing: e[ s
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wartical Progression:  Upl] Downd

ELECTRICAL CHARMCTERISTICE

Rzt Cpening Root Face Dimersion
Sroove Angle: Faad s [J-U) Transfer Mods (SR Ehar-C rcur.lnnD
Back Gougng: Yes[] Mo[] Method Gkebuker [] Sprav[d
Curent AC[] DCEP[] DCEN[] Fulsed[]
BASE METALS Oiher
Eiaberial Spesc. Tungsi=n Elscimde {GTA
Type ar Grade =1ra
Thickn=ss: Grooee et Thpe:
Diamezter {Pipe}
TECHMIGUE
FILLER METALS Stringer or Weawe Eead:
ARWS Bpecfication Muli-pass ar Single Fass dper skde]
AWS Classiicaton Kumber of Electrodes
clechuds Spacng Lenghudinel
Lateral
SHIELDING Angls
Flux Gag
Compashion Contact Tuks o Werk Distance
Elscirede-Flux (Class) Flon Rae Peaning
Gas Cup Sl niepass Cl=aning
FREHEAT FOSTWBELD HEAT TREATMENT
Freheat Temp, Min TR
nieress Tamp., Mn Idax. Time
WELDIMG PROCEDURE
Pass of Fller Metals Cum=nt
Weid Tip= & Ampes ar Wi Trares]
Layerisi | Prooess Class Cilam Folarty Feed SGoeed olts Speed Joing Detals
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| P lara e ——
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«Join| esan
Filier medal and no. ol bends _ _
Elkectical of lama cramomsnigics R
Moabion: -
Diraction ol welding S I o
Mo el weddors
Tong Bpds Dalvatan DSy S S _
Type and remosni of kneus camg _ _ _
Claamngandiorgreading S
Poahaatsiress il —-
Shelang s ardfowmle __ _
Smmiang ux
Spood ol ol
Plasma gas compomibon [ Fiazma gas fow g
Plaema gae orfice gzn I —
Sxkatches ard laniaions alached _ _
Tasad Wi — ——
At Waiding supsrvisor _
i Chiel pnginear ______
—o-| | Tt (106 mm)
L F-! I r i m eg® LR = 1 5 mm} |
1
h R . |
- L
o 0 Wy
i : Jr T g
Approaimalaly Vie” [1.6 mm) I-_ L g A Vet {16 e L 0.8 e
Starctard \-Beal Bl Join
— Arprneerointy lin®
l [ mmj
T
T [
Nie: Cimermions. are for example anly.
- ELECTAODE SIZE AND NUMBER OF BEADS
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Siew and snd
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Manutfacturer's welding procedure specification (WFS)

Lacation; Examinar or examining body:
Manutacturer's Walding Procedure;

Referance no: Kethod of preparation and cleaning:
WPAHR Mo: Parent material specification:
LTI HR T B KlEtaridl ihlckness (ner).

Wealding process: Outside diameter (Mm)

Jiiret - Winldmg posrtion:

‘Wald preparaticn details (sketch)™)

Jeint dagign Walding saquanca
Wizlding details
. [ Type of Run-out
Aun | Progess| Siz=offiler | Curent | Voltage | opranyy (Wire foed | ooy Trave) | Heat
matal A v Palarity speed wpeadt | nEULY
I - i

M giqrartion of welding congumahleg

and trads neme: Other infomation®), &.q.:

Arry epacial baking or drying: Weaving imasximum widih ol run):

Gaa'fho: Shiciding: Oscillation; amplitude, frequency, dwell tme:
Backing: Fulse welding datalls:

Cias Mhow rale,  Ilviehfog. Contact ube=lo=wporkpsece dislance
Backing: Flasma welding details:

Tunpsien slectrode typed'siza: Torch amngla:

Datadls of back geuging hecking:
Prehast termperaturs:
Interpass temperature:

Fost-wealkd heat tregtment andlor ageing:
Teme, temperviure, methad:
Haating and eocling ratas’):

Manufactrsr Examiner or examining body

{marne, date and signature) [name, date and signature)
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QW-t=z SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS (WPS) IRAEKAE
(B G W-200.1, Soction TX, ASME Boiler and Pressure Vossal Coda) WPSNo_____ Rov.
i o PosTTICNS (GW-40m) POSTWELD HEAT TREATMENT (QW-407)
5 —— : : Pasii Gruewa

Walding Pressu Ne. Dats, ting PQR Na.la) = :

alding e A Supperting PRRNoa) Welding Progession:Up Tawn, Time Bamge
Walding Precsasias) eix)

4z [ E————— [PREREAT (W sos) GAS (QW_a08)
) Prabaat Temp. Min. Parcant Campasitizn

JODNTS (G -402) Datails Irttarpass Temp. Max. Gasiox) (Miztura) Flow Rato

Joint Dosign Prabaat Mai Shislding

Backing (Yes) M, Ceatinmes e spacat oabag whersspplicabteshoutt e e Trailing

Backing Material Ty ___________________ Backi

ing Maturinl (Typs Fatar ok Eacking sad rvixinen | =
D Mol O Nenfusing Metal [ELECTRICAL CHARACTERISTICS (GW-408)
O Nonmetallis 0 Other Crurrart AC ar DC Palarity
& (Rnge) Valts (Rangs)

Skatehas, Production Drawings, Weld Spmbals o Writtan et

Daseription shauld shaw the renaral arrangement of the garts a2 paitin, sod Eare, o, THiieEaas anye

b wlded, Whars applioatle, the rovt spocing noe the dotnls i 1.t 7 s b P e el

af wald grozra may be specitied. Tungeten Elscteods Size and Typa

Purs Tungston, 3% Thariated, ot

(At the cptian of the Mir, skstches may be atiached to lhustrate Mads of Matal Traasfer fur CMAW e " !

it design, weld layers and bead saquancy, 6.g, fo7 notch TSpeay are, short drcuifing are, ohe.)

“taughmess pracoduras, fer multiple fr coss procodurar, ate.) Electrada Wira Feed Spesd Rargs

TECHNMIGUE (GW-410)

*LASE METALS (W -408) String ar Wanve Bead
PNo. Group Na. 1o P-No. Group Mo Orifics er Gan Cup Siza
R Initial and Ini Cleaning bing, Grinding, ate.)

iBration type and grads terpass Brushing, ng,

t ‘type and grada Mathed of Back Gonging
OR Oeeillation
Chem. Analysis and Msch. Prop. Contact Tubs to work Distancs
4o Cham. Analyeis and Mezh. Prap. Muiltipla o Single Pass (par xide)
Thickness Ranga: Muiltipla or singls Eletradas
Base Matal:  Groowa Fillst Traval epsad (Rargs)
Othar Pucning
Othar
*FILLER METALS ( QW-d04)

Spec. Mo, (SFAI
AWENo. (Class)
PNo, | Fillar Metal Currant Traval Cther
AN Wald Typa | Amp. Vbt | Spead (6.g., Remarks, Commants, Hot Wire
Size af Filler Matals |Logeris) | Proocss | Clasa | Dis. | Folar. | Remgo | Remgo | Rango | Addition, Techmigue, Tarch Angia, Ete.)
Wald Matal

Thickness Range:

Groove
Fillet

Electroda-Flux iClass)
Fhux Trads Nams
Consumable Insart
Othar
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QW-100 General introduction to testing requirements etc.
QW-200 Procedure qualification details.
QW-300 Performance qualifications (welder approvals) details.
QW-400 Welding data .This is the biggest section of the code and covers data for both procedure and
performance qualification.It includes:
-Material and consumable data
-Approval range for thickness, diameter, joint
-Configuration and welding positions.
-Definitions used in code.
QW-500 Standard Welding Procedure Specifications (SWPSs)
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245 e oSS 18 (6,553 3L Syl L WPS eSS 4 ogMle iaiuo 0590 <S5 )0 (9> 03,5 (o0 S gaute &8y b p )8 il Cennnd oyl 40
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atamic hydrogen welding.. AHW
BM

(oo

ayfuel ges cuthg... .......OFC
~goyacelylene cutting ... OFC-A
=gayhydrogen cutting ... OFC-H

WELDING
(AW}
S0LID-
ETATE BRAZING
WELDING [
=5W)
SOLDERING WELDING OTHER
{8 PROCESSES, WELDING
OXYFLEL
ALLIED GAS
PROCESSES WELDING
{OFW)

THERMAL THERMAL
SPRAYING CUTTING
(THSF) (Tc)
CUTTING
{oc)

OXYGEN ARC
CUTTING
(AC)

~ghor ginguiting arc ... GMAN-5
gas fungsten anc walding... GTAW

—pulsed &............ . GTAN-P
plasma ar: walding. LA
shielded metal arc walding . SMAW
shud e WA ..o B

submerged arc welding ...... AW
[ SAW-5

Oi & 4:.»:.».3‘5 dl.e(\f}” ﬁLu P d)l&z? dlm.\.gj)é &l}il —QJSJS
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PROCESS SELECTION CHART

DEFINE JOINT REQUIREMENTS AND PERFORMANCE CHARACTERISTICS

ETICK L aar.gwu fumane
oF Gk g
Blacirode | mored wWing Flus-Cad
g £ Eolict Wire_____ %i

riLL [Fast-Fill, Fast-Follow, Fast-Freeze, Penatration)

7l

FOLLDW

FREEZE

Skateh Joint Here |

PRODUCTION COMMENTS

REQUIREMENTS PRODUCTION RATING

FRGL. YOLUME AEQ'D

aAuaLITY, WELD DEFOSIT

EBEAM LEMGTH REQ™D

FaMGE. WELD SITES
IMITIAL EQUtP. OST

AFPLIC. FLERIBILITY
ABILITY Ta FaLLow
S8 AR

SET P THME REGD

FIXTURING COBT
MATERIAL COET

FITWF FLEXIBILITY
JOIMT PREPAA. FLEXIB.

E&NLINEFS AEOMTS,
OFERATOR §HILL AEQ'D
WELD CLEANIMO COET
HOUSEREEPIMG CO5T
|PRBTECTION REQ'D

CHACE BENSITIVITY
THard sg Wekd 51e4is)

SSbgr ] )8 Sl lages =5 IS

(Type) (5,Suigs wislyd ploxil o550

L (Semi-Automatic) ,LS>5 4o (Automatic) LS5 (Manual) sws Ulg o 6,8 sg 1l O Jles! calisee class,
(G g0 4 dgaoe Jsb b (ole 39 58Ul Sl ool @90 53 (1 SIS 9)))l gy 395U L (owsd (5 Kg> a3l (Machine) isle
59565 )18 oS3 (59) ol Sy 19 40T (o Clus 4 8055 das ¢ d (5 Kbsn 50,0 GMAW 5 FCAW iilo olady, 25 (o0
plosl 0956 ¥ Jgdn 3] o Olus 4 Silogil plod b nible (a3 039y 518565 55 Jgto S o a5 bl jl S e8> g5 job
MW &\ Kb dLmJ.;.J)é 5l =
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Welding Operator

Welding Operator

Welder or Operator Process

Process Type — Comments
SMAW, GTAW manual hand held torches or electrode holders
GMAW, FCAW, SAW  semi-automatic wire fed hand held torches
GMAW, FCAW, machine adjustments can be made by welding
GTAW, SAW operator
GMAW, FCAW, automatic adjustments can not be made by welding
GTAW, SAW operator

s> (clody 8 1 S pliil ogi = o>

(Joint Design) Juail & ,b

butt joint:

The parts lie in the same
plane and abut against one
another

angle joint:
One part meets the other at
an acute angle

parallel joint:

The paris lie parallel to each
other, e.g. in explosive
cadding

corner joint:

Two parts meet at their edges
at an angle greater than 30°
1o each other

lap joint:

The paris lie parallel to each
other and overlap each
other

edge joint:
Two parts meet at their edges
at an angle of 0 to 30°

T-joint:

The parts meet each other
at right angles (forming a T-
shape}

multiple joint:

Three or more paris meet at
any required angles to each
other

cruciform joint:

Two parts lving in the same
plane each meet, approxi-
mately at right angles, a
third part lying between
them (forming a double T-
shape)

& 0918016

CI0oss joint:
Two parts {e.g. wires) lie
crossing over each other

b > )

Yl gl - ¥ S5
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]

GEO0YVE “WEL

=]

p

FILLET ‘WELL

SPOT WELD

)44

EL'GE WELD

Ledgr gl - A S

ds L )l o5 3Ll Ygano oy ol 35 (53 s byl (5o 3ol 3590 55 1l s Ll Lign gl 5 VL gl L a8 Jlo
ol i 335 gl (558l il sl U o S slag S ) ool 5 e sl ) e 4 (Bevel)cs S
29 (o0 )l kSS9 el o B b )b (o) 38 Coles ) g Jlael 35,505 sloedgy 4 (il o3l Sl ey (5 Siw 5 () Se
S5 il 0dlal jl Ygome .3)S undis )5 o (Double Sided)as,b 45 ¢ (Single sided)as b G atwd 93 4 1) L jbo obel glgl IS b
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SQUARE
DOUBLE BEVEL
SINGLE BEVEL
DOUBLE ¥ SINGLE V
DOUBLE J SINGLE J
L LA SINGLFH

Hhd ol osl] &19:‘ - U

ool Vo IS5 0 oMl 5 sl opl L ewily Ll gl b ol a8 550 D935 04 oslol jLus Calises sluise ol lis gly bl sl ojly
3l

groove angle

Vo
. e ' root opening (root gap

groove radius

S (5l o3lel b b pe claMasl glgsl = Vo JS0s
o 33 395 o wawy WPS 5 55 sl )b IS5 5 190 (S 50wl Ghgn Jlgd adds con 33,8 o)lsl i) 3 o 4 b &5 (6,Sod a5
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DEPTH OF BEVEL; SI7E OR

FINISH SYMBOL.
CONTOUR SYMBOL \F

GROOVE WELD SIZE \T/

GROOVE ANGLE; INCLUDED ANGLE
OF COUNTERSINK FOR PLUG WELDS

ROOT OPENING; DEPTH OF FILLING
FOR PLUG AND SLOT WELDS

LENGTH OF WELD
PITCH (CENTER-TO-CENTER

STRENGTH FOR CERTAIN WELDS SPACING) OF WELDS
FIELD WELD
SPECIFICATION,
PROCESS, OR L § Il w SYMBOL
OTHER REFERENCE \ ( ) 2 E,}s - e
AROUND
z SYMBOL
w
g &0
TAIL (OMITTED g u)}
WHEN REFERENCE
IS NOT USED)
REFERENCE
WELD SYMBOL N) LR ARROW CONNECTING
NUMBER OF SPOT, SEAM FEEERENCELASE 0]
&TUD, PLUG, SLOT ' ARFAOW SIDE MEMBER
- : Y OF JOINT OR ARROW
OR PROJECTION WELDS ]
ELEMENTS IN THIS AREA REMAIN
AS SHOWN WHEN TAIL AND
ARROW ARE REVERSED
GROOQVE
SQUARE SCARF v BEVEL U J FLARE-V | FLARE-BEVEL
B R 8 O O 0 . = T S T
L 7 P B e b el el e
PLUG SPOT BACK FLANGE
FILLET OR STUD OR SEAM OR SURFACING
sLOT PROJECTION BACKING EDGE CORNER
. P e a1 HL
T ® > |- 15 g e | (R
4 _h®__ i e | AN i TT

ove ki ool lis s oalaiwl 5yg0 558065 sl Juows = VY IS
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A

AT T T
A T
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80
32mm (Ysin.)

x 1
N

p
!

-o-] ‘- 32mm (% in

N FILLET

SINGLE BEVEL

\f

FILLET

e ()5 e 050 I Jlie dix — VY S

(Backing)so cudy
sl b (plad 5§ plisalol oo Sy J i iy pie bt led lie 10008 ) S5la g2 o2 lse sslite & 5 o bl 2 Ly
5355 o8 oy 51 YLt iz 9 (o o2l 4t iy ol 4y S I Sl 08 o Sl o 5 b iy Camd 3 g S g

ol 0kl VE S 50 A cudy
(Backing Material (Type)) oy Culy dlgo (i g €95
Cuiey e 2 Bsos o (olge ol (Al sy g i 3,90 Slge £55 9 iz 3 ey Sy 3l o3lil & S5 iy I8 o b 90 3

H5las,le Kb o edlainl Ao
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Spacor (6 provant burn through,

far Thaig weill 8 govged out belore
wigldiing second gida

88 55y 85 5 o 3] Jo iz = VF S

& (St JI5 o) Sl (i ol (Bead) s Sise slaowly 5 Giales 5 e 23 o)Ll o 4 WPS )3 1L Vgano o (6,505 oo
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—| |- V5" (1.6 mm)
< ‘-.1' i r Tias" — 1ag" (0.8 — 1.6 mm)
|

AR
ANN AN
Al
Approximataly /16 (1.6 mm) g d T3z 1.6 mm = 0.8 mm)
Standard V-Bevel Butt Joind

Approximataty 1/s*
(3 mm)

! N\
Py [y £ N, R
1 22 NN

Sequence of Beads

— -

s Sl 5 ke = 10 USG5

(Base Metals) &) <1318

)'I d)&;’:? J.»)])B Slasuin )g.L» ol 0 )ol Cﬁl ol WPS 0 )55 J.vb lao Ry c\Lg}\ d)&ip 3)94)'1.'9 G,L,w) u.S)Js &y )55
el Jod3 5 S5 9 29 58U Clsl e ple ) e 0255 25 Ll S

(P-No.) P axsuin das
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Sliosas g cpd G SWl cuS 5 (338 (b G el olsl 093 (o0 ke 5 GIOUP NO. 5005 5 (S5 (g ol Al p5Y 410
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odalice |, QW-422 Jglis 5| ol G905 VWV S5 13).0uS” anlyo QW=422 & ln P N0 | JolS o 005 (6l cowl ool 395 (o0 yasiiie

(45 oo

le_zz’)UT cilisee glosl gly (65 (S i e VS 50l ol o QW-403.13 5V 53D s P NOo 350 0 ol sleal,
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ASME IX 4 bgs yo o5 sWl gg

1-11

QW-422.1 t QW-422.11 [EXPPE

21-25

QW-422.21 s QW-422.25 Al &l iUy pomisos]

31-35

QW-422.31 5 QW-422.35 CU 4l glajWiy mo

41-47

QW-422.41 s QW-422.47 Ti asly sbajWiy eswilis

61-62

QW-422.61 5 QW-422.62 Zr agly sba3Wis eomisS yi

bz Ol P oose & bayye (sl ojlas =Y ol

-
pd
©

B W =

(4]

- N I )

- O

Type of Steel

Carbon Steel
Alloy Steel

(Cr<0.75% , Sum of the Alloying elements< 2%)

Alloy Steel

(0.75<Cr<2% , Sum of the Alloying elements< 2.75%)

Alloy Steel

(Sum of the Alloying elements< 10%)
Martensitic Stainless Steel

Ferritic Stainless Steel

Austenitic Stainless Steel

Ni Alloy Steel
Other Alloy Steels

High Strength Ni Alloy Steel

High Strength Ni,Mn,Mo Steel
High Strength Cr,Mo Steel

Y9 WP dse 4 bgspe sl o)l = V& S5
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Minimum Welding
Spec. Type & Specified Group ‘ Group
No. Grade UNS No. | Tensile ksi | P-No No. [5-No.| No.
SA-36 Ko2600 58 1 1
SA53" | Type EGr.B | K03005 60 1 1
SA-53%  |Type SGr.B | K03005 60 1 1
SA-105 e K03504 70 1 2
SA-106 (B Ko3006 60 1 1
A 108 1018 CW (310180 G0 1 1
A 134 A 2858 Ko02200 50 . 1 1
SA-1820 |F11, CL 2 K11572 70 4 1
SA-182P |F22,CL 1 K21590 60 5A 1
SA-1820 | F304L 530403° 70 8 1
A 211 A 570 Gr. 30 Ko2502 49 1 1
SA-234  WPB Ko3006 60 1 1
SA-234  |WP5 K41545 B0 5B 1
SA-240 | Type304L | S30403° 70 8 1
SA-335 P22 K21590 60 5A 1
SA-387 11, Cl. 1 K11789 60 4 1
SA-516 | Grade 60 K02100 60 1 1
API5L Grade B 60 1 1

QW-422 Jglux 5| (ol wises — WV IS5

dge 5,5kl Jolis 4S5 lnilewl (pl 5 (55w Led o 905 SA LASME 585 WY d conl [asuie 3 VW S gl g pd &S jslailen
)‘ W)L.C WLQKT .)):.)lf ‘5])4

ASME Boiler and Pressure Vessel Code, Section II, Part A and B
U 39 (o0 48l] dbogsye ASTM 3,5kl 0yles gl "' S" G5 g ol o odlizel ASME 35" L ASTM )kl ke 5l s isw ol 5
Cuwl ASME S &y bgyyo ol a5 oy )l
b (6la wim o bl 05 e el gnl e @lls @ bgyye Part B g al wlils 4 by, ASME 5" Section 11 5l Part A
A o ol |y ASTM y ASME

ASME SA 516/SA-516M-01 Grade 70 - Pressure Vessel Plates, Carbon Steel, for Moderate - and Lower —
Temperature Service
G=bic ASME 5S 1 5)lsbewl oplsmd o olis "' SA" &8 gl ol b cosl ASTM A 516/516-01 Grade 70 sslon 5,k oy

Lol 0l

2 Lol il o aidyydy ASME il slewisw plw L ASME B 31 057 5 (6315 (51 .05 sles aals0 S No. L QW-420.2

A Jalgd ool S NO. 5l & yguais) (5 sl aily 3959 ASME 1S Section 11

il odds 3 ye 0)ladds o 5 4y o P NO. olas ASME Sec. IX 3 59550 Appendix D s o5 cul p3¥ &5 () 4 oLl

L« (Chemical Analysis) b3 <S5 (Type & Grade)as > 4 ¢55 {Specification) lascio oy o a5 ol S5 4 pjY
2,5 .3 WPS 15 151, 6,545 550 ;U1 (Mechanical Properties) Sulseo cluogas
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(Thickness Range) Cwolsus 03945
odlawl yj Coolsis o3gaxe | ol 0 WPS sluws uis 1168 (sl QW-4STLT olu] p 55 (o0 )85 Caowd opl 13 (5,5 alatio Cuolbus
2,5

1/16 in. (1.6mm) ;| ;oS colses —cill

1/16 in. (1.6mm) < cols< 3/8 in. (10mm) -

3/8 in. (10mm) < cwbws< 3/4 in. (19mm) -o

3/4in. (19mm) < cobws< 1%2 in. (38mm) -

SYL 5 1% in. (38mm) cowbes -

(Pipe Diameter Range) g} ;a8 53905
D95 SSWPS jl Caond (] )3 o2 (6)05> 350 dlg) yad U sl o3V Cuolsus 0350500 (3  0gMe il dlg) (6)Kg> 390 dalad 4S5 )50 o

(Filler Metals)oais y &l
Ols=e an sglaie ol (sl odlizl 3)90 I3 )l 5L (6318 Lawly b S0 & aly Sl3lh e Jlail sbnl sl oS slaanlyd ST 5 Vool
S (o PLEE ) 0a Sy 1S (5 oo ¢ Pge ilisie gla yiell g (o) g dulyd (58,5 IS 3 b gl (e A LS oSy ljlE
Sl asle oSy 3l o Ol gl el

65 abg AT ()

wl 5B obesd Sy (@
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oS byl (o
(355 3o ) or 398 e (¢
S S cuS (2
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AWS s Filler Metal 0 pun . 85 (0 (s30 pumit (RO) Liiig> puws 9 (Electrode) g il diws 93 4 008y lils IS jolay
1S o a3l SF dbogs e AWS o)l (cols a5 canl &yg0 ol 4 leibgn w9 395Ul 1y ASME b .ol oael AS.31 5 AS.T
4 |, Filler Metals _¢s s YA JS5 .00l ASME x5 Section II ;| Part C ;> SFAS.12 cos 1, AWS AS5.12 Wly o o
b bzl ol d Al (505 (laslbl p> Filler Metals oo peds iadld 4 5L &g 53 45 cunl (6)ghl @ p3Y ol asliS ioles

(EN 12072,EN 785,EN 499,ISO 2560 .ilan )5S g9,
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AWS Designation Title

FMC Filler Metal Comparisen Chans

Ad2 Standard Proceduses for Calibrating Mognetic Instisments 1o Measure the Delta Farrits Content
of Austenitic Stainileds Stee] Weld

A4S Standard Methods for Deteemination of the Diffusible Hydrogen Content of Martensitic, Bainitic,
anid Fegmitic Siecl Weld Metal Prodisced by Arc Welding

ASIH Filler Metal Procurement Guidelines

As.l Specification for Carban Steel Electrodes for Shisldsd Metal Arc Welding

AS5.2 Specification for Carban and Low Alloy Steel Rods for Oxyfuel Gas Welding

A5 Specification for Aluminum and Aluminom Alloy Electrodes for Shielded Metal Are Welding

AS4 Specification for Stainkess Stesl Webkding Electrodes for Shiclded Metal Arc Welding

ASS Specification for Low Alley Steel Covered Arc Welding Electrodes

AS G Specification for Covered Copper and Copper AlloyArc Welding Electrodes D

AST Specification for Copper and Copper Alloy Bare Welding Rods and Electrodes

ASE Specificarion for Filler Metals for Brazing and Braze Welding

ASY Epuclﬂtgdmhfumbm-ﬂﬁiuml Chrominm and Chromium-Nickel Sieel Bare and

omposite Metzl Cared and Stranded Welding Electrodes and Welding Rods

A0 Specification for Bare Aluminum and Aluminam Alloy Welding Electrodes and Rods

AT __ Spesiheation for Mickel and Nickel Alloy Welding Eloctrodes for Shiekded Metal Arc Welding

Af12 Specification for Tungsten and Tungsten Alloy Electrodes for Are Welding and Cutting

A513 Spevification for Salkd Surfacing Welding Rods and Electrodes

ASl4 Spesification for Mickel and Nickel Alloy Bare Webding Electrodes and Rods

A5.1% Specificaiion for Welding Elecirodes and Rods for Cast Iron

A5 16 Specification for Titensum and Titaninm Alloy Welding Electrodes and Rods

ASIT Specification for Carbon Steel Electrodes and Fluxes for Submerged Arc Welding

ASIE Specification for Carbon Steel Filler Mezals for Gas Shislded Ar: Welding

AS G Specificatbon for Magnesium Alloy Welding Rods and Bare Electrodes

ARSI Specification for Carbon Stee] Elecirodes for Flux Cored Arc Welding

AS.21 Specification for Composite Surfacing Welding Rods and Electrodes )

ASTD Specificatbon for Flux Cored Comosion-Resisting Chromiom and Chromism-Nickel
Sieel Electrodes

ALY Specification for Low Alloy Stee] Electrodes and Fluxes for Submerged Arc Welding

AS24 Sperification fre Tircominm and Tircoaiam Allsy Walding Electrodes und Fods

A525 Specification for Carbon and Low Alloy Steel Electrodes and Fiuxes for Elcctroslag Welding

A5G Specification for Carbon and Low Alloy Steed Electrodes for Electrogas Welding

AS27 Specification for Copper and Copper Alloy Rods for Ouyfuel Gas Welding

AR Specificarion for Low Alloy Steel Filler Metals for Gas Shislded Arc Welding

A5G Specification for Low Alloy Seel Electrodés for Flux Cored Arc Weelding

AN Specification for Consumable Insers

A53l Specification for Fluxes for Brazieg and Braze Welding

Filler Metals coo s — VA S5

1wl oo (0K calidrs (slawdig)y 350 50 35 OIS & d g (6, Kben Clasuin &) s
50 sols dLQ»’P &y 9 6.4mm ‘u,.:b S bl ‘\”"; o oIl O3 iy E 70xx J»ISJ] b swd J”IS.” L L;)IS..Z? o9 -l
Gl 6.4mm (ol S
ool 8SMm b S5 0 b;l JB s bl 4...;9? o ol Oy E 7x 39);'5\” L 609 5 L;)K.Z? w9y PN T
ool MM ¢ oy Sy > ()l b gl adsS Shgx 0jluil (il B TOS-X 55 iUl L 5 cadlons L 18 — g sl (5)Sdg> 0 -
ool MM (ol S5 5led b () adsS g oIl e B TOT-X 395U L (65351 55 99,80 b )b 3~
Higd gy iy Bale WalS' 1579y bawgi ()9 o pas polate 4 b
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duog & diu) 350-430°C clod > cels Y B Y B pmo | B Gl o0 9y ol 51510 (S59,0um o5 iS5, AWS AS.S [uMS slasg oS!
ol (oo st )L ¥ aShs Lang xSl oyl (gl 8550 ()10 35 120-150°C (clos )3 Gyne o b o)l 51 s g gad S (39 ,580] 055l
i 03] 8 dorg g 4 0 (e (sladg Sl

ol 03el 5 2y 4 WPS @905 p,5 51 b po (clagomd p 0aiiS 5 318 Slasuio QW-404 & a6 L

(F-No) F axsin das

UiaLS @il 3)lge (cai pundi bl il 0 0,L31 ) 4y Jglis b QW-432 5 a5 canlnsg Sl gl (s pundi S F-No ciis )
F-NO (605 s (5655 F o )0 .Casl 039 I 59> mumw g 39 xSl (6,5 5n Sluoguad cpliin 5 059 SO sl PQR § WPS sliws
o S5 iy ol gy ol VA S5 55 5 sl ool (5SS (slajl]

Qw | F-No jWl ey
4321 | 1-6 $3Yg slasLl
432.2 | 21-24 Al 4l a3y posisesll
4323 | 31-37 CU b bWy e
432.4 | 41-45 NI b slajl 5 JSs
4325 | 51 Ti b slajUly posies
432.6 | 61 Zr b iUl posisS
432.7 | 71-72 b ()5 St 5 ()5 LISy, slajl]

calisee L;Lm)l,ﬂ sy F-No -¥ Jod>

GROUP METAL AWS ELECTRODE
DESIGNATION TYPES CLASSIFICATION
Fi1 Carbon Steel EXX20, EXX24,
EXX27, EXX28
F2 Carbon Steel EXX12, EXX13,
EXX14
F3 Carbon Steel EXX10, EXX11
F4 Carbon Steel EXX15, EXX16,
EXX18
F5 Stainless Steel EXXX15, EXXX16
F6 Stainless Steel ERXXX
Fa22 Aluminum ERXXXX

F-No ;| sl -2 s
(A-No) A dus U yiga 318 5JUT
(0 Jgds) D95 (oo zyd g 0k glyseiwl A sae QW-404.5 Lolul 5.5l 5,8 sl clajUl 5550 ;5 ks A-No sue
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bgsyo 30T 0kl Lber uisS S ke ol 1 g 3 o plos] Lben 5l aids gl iulojl L SMAW, GTAW, PAW l,, — il
Sl Sygo e e )ikl 2T Gialejl alie 1L Gialejl cul ctalef] plosl 4 Sl g0 50 205 o )8 o 350 00 )|

93 51 53 D9 o plol o)kl byl s )3 diged LT L 360 o odlitul 6sjle bawg oad &l Glasie L GMAW 4 ESW (-0
Al a0l ) oolisul 3y90 55 L bl 55 & ye0

a5 3T Wsad ()18 Lol o |y g 395 oo o0l 31l At ailito LuS6 5] oolitl Loyl o o5l Sl 51 b 55 SAW sl s

9w (P
QW-442
A-NUMBERS
Classification of Ferrous Weld Metal Analysis for Procedure Qualification
1. [
Types of Weld Analysis, % [Note (1)1
A-No. Deposit c Cr Mo Ni Mn S7
1 Mild Steel 0.20 e coo Gag 1.60 1.00
2 Carbon-Molybdenum 0.15 0.50 0.40-0.65 ey 1.60 1.00
3 Chrome (0.4% to 2%)-Malybdenum 0.15 0.40-2.00 0.40-0.65 S 1.60 1.00
4 Chrome {2% to 6% )-Molybdenum 0.15 2.00-6.00 0.40-1.50 S0a 1.60 2.00
5 Chrome (6% to 10.5% }—Molybdenum 0.15 6.00-10.50 0.40-1.50 e 1.20 2.00
[ Chrome-Martensitic 0.15 11.00-15.00 0.70 e 2.00 1.00
7 Chrome-Ferritic 0.15 11.00=30.00 1.00 0ca 1.00 3.00
8 Chromium—NIickel 0.15 14.50-30.00 4.00 7.50-15.00 2.50 1.00
9 Chromium=Nicke| 0.30 19.00-30.00 6.00 15.00-37.00 2.50 1.00
10 Nickel to 4% 0.15 e 0.55 0.80-4.00 1.70 1.00
11 Manganese-Molybdenum 0.17 - 0.25-0.75 0.85 1.25-2.25 1.00
12 Nickel-Chrome— Molybdenum 0,15 1.50 0.25-0.80 1.25-2.80 0.75-2.25 1.00
NOTE:
{1) Single values shown above are maximum.

A-NO sty o 9 52 501 -0 g

(Spec. No.) 545 1 318 Claseivn 0 ylows
00 03wl SF wgig L ASME )5 (60 s () ol 00 s 0018 5 316 liasiiio (i dido (gl AWS Lags o)leds oo 390
ol 0ol 00 dam 5 yguar Jodo len Yo S 55 Il 50 g 3gr kel b (g mand ) lgie VAU 53 ol 5 i el

D..\JJS)J )’13893 dasuive 6)ledd
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1 929 39 58Ul pogd (6) Kb (gl (uyS DY (sldg Sl wlasuie SFA-5.1
B g b yBen el WT 05 5 S SV g b e Slaseitio SFA-5.2
5 hargy 398U wod (o) Kibge sl o SlaiWT 5 cogine o T (s ba2g Sl liasie SFA-5.3
)‘.} g)j’?i?) .)3).'5” u.;}é d)m? le){ OF &) )V}é dlm.)”:ﬂ‘ Elaskién SFA-5.4
)b U¥929) )9);'5\” oo 5)15\4‘:9? dl).g d)l:.ﬂ pf .)\/95 dhz’)”;ﬁ” Slastin SFA-5.5
098 55> (glp e ST 5 g > (Basg (sla2g Ul lasiiie SFA-5.6
e S g o BB (19 Slabop mam 9 39580 Slaaseie SFA-5.7
0F K5 0Y5 (b ek Sl e 9 99580 Slasete SFA-5.8
O W T g coginagll Lidor (93 Sy o 9 98I Sliasutia SFA-5.9
5 isrgy 398U o o) Kigx sl o sl 5 (IS5 (sladg Sl Claseto SFA-5.10
15 59295 295801 o9 (655> (el o sIUT 5 S5 (slazg Sl lasie SFA-5.11
swsd d)l&;‘;x 9 L;)Li.i)? 6')’. Oi L;Lm}Ui 3 M L;LM”.'S.H Slasuin SFA-5.12
(Solid Surfacing) 5" .55, (s> Glbgr v 9 2958 Slaset SFA-5.13
ol Wl 5 IS5 Gy gt (Sl e 5 295501 st SFA-5.14
0% S | Ledor oo 9 3958l liasedo SFA-5.15
o 3T grosliss (Sloeboe s 9 297801 luasetio SFA-5.16
Ers )~ oo SIS sl (S Y5 (sla S 5 59 Sl lasele SFA-5.17
B L gils ogd (6)Kbg> (gl (yS DY e w2980l lased SFA-5.18
623295 295 b g () Sbg> (glp ()5 DY slag Sl laseitio SFA-5.20
(Composite Surfacing) S o )5 (iSs, (o> Sleber pu 5 39, Slasetio SFA-5.21
Slp 0P S5 oYsh b mrw 9 £99255 3958 b ugd (5)Kbgr (sl 05 ) oY (gladg xSl Slasuie SFA-5.22
S g8 (5S> )
P9 25 T oo S sl ()8 3V gh gla WS 529, Slasuiie SFA-5.23
O Wl 5 098 25 Slebg o 9 2980 Sliaseito SFA-5.24
S0y o)l 6y gn el SIUT o8 5 ) 9V 58 sl LS g 39U st SFA-5.25
S 5 6 g sl 65T o 5 sinyS SV slrg S lasiae SFA-5.26
L3 ogd 6)SB slp 3T o5 3V o8 sladigs s 9 39S Slaseiio SFA-5.28
EPRy J»ISH L oo d)m? dlf. d}l:.ﬂ pf 3\/55 L;Lm”;‘ﬁ\ Slasin SFA-5.29
g 655 pd 5 s ()5 e sy oS3 st
S (55 @d 5 SO ) md (sl S SFA-5.31
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Positional Capahilities
Elecirode

Electrode Coating &
Electrical Charactexistics

la3g, i (53Kl jpg, — ¥V U

ST glose g0 S 9 JSII i 9 pd)
po ez
bl Lo pafws ol (@) guw ¢ Jdgdw 4o 0
oslidie glose = (Bd1) wsSao (©) ool st 5,y =
() woeSro wad L ardiws L
pitias Ly oslidie glose g ¢ Jdedw o 1
wesSro ahd L
e Lo oy LS gloy> glo ¢ gL 2
prbws olad Ly
pitias Ly st gloye g« gLaS 3
s Ly oglidie gloy> GUS ¢ el Hoen 4
obd Lo priies Glose o ¢ Odgodaa pS 5
s Sr20
priiws Ly oslide glose ol c0jsoas S 6
poSos ol L
i Lo oyLide glos> D38 ¢ o2l LwSl o 7
O |
priius Ly oslide glose cprwlig c0dsydae S 8
weSzo ahd L o2l o9
poiiws Ly oylidie oloy> coliaS cgal LwSl 9

g iUl ololid p)loa o8 4 bgsye calio slagh o g LS9, =5 Jgi>

www.iran-mavad.com
Ve 5l YR doi

Slge (pmwdige g Olgziils @



ASME o5 wlw! 1 ,dgs Cundo a0l 4 C}j Al 15505, Klga Jordl ygiuwd
VYA bla)si £J5‘ w,ﬂs éw,.-‘.\a u"olstmhb 9 d),ib)f

(Size of Electrode)sq J1 o 5101

M8 ang 50 1) dlge QB 3 )03 Coenl 398Ul g5 Ll ojlul 4y (g5he Ao jlab) 598Ul 51l sl o (5 4y L plosl gl
115 55 o8 ol S 0 S e 5 ok Loy s 1B Sl s S clls g (sl &Y b Ll ¢ o 105
i L 6Vl g 3B b (o908 Cumdg pd (o) Kbgn (gl cudlS 39581 5,8 onlitl ¢ ol IS daad cuales | 555 o 050l &8 (6342
KUV &)gasons ool (slo ad b pusess sladyg o) Kibgn 3590 p ol JSiio bl s ] )3 mases g aomsgs S |5 e canlio
Db oo plol 5 CdlS gl 39Sl gum slo ol 5 S 098U (B9 (ol gl

G Gylee 9 Kb bl 18 Cuobs g sl ol (Jlasl 23k 4 3)b (S sdes jolay o)l zlinl (e a7 Sleawl b by 4 Yoluws
el 00 Lo M3 cglate 6y B9 (sledls § YLasl gl calise (sladgs 1> Cpan (sl 39 2SIl Conlio ol

sl 29yl jlad Slas s o Sty 16 g Sl g )l oo e )3 (B ogd 4 glinl & SV L g s sl )
4 p5Y g (oo ooliiwl o Lo O LY jlad 4y gla 09 xSl 5l gan slo b (o) Sbgn (gly 098 oo dliddiy o oo YYD Jol b
Fo e T LYINO sladg mSITL 1) sim slawly 9 008 ()89 yio (JooV/B 39U L ol (ol o5 jla8 L slo dlg) 3 el 55
e (o0 g

5 Jsl ool sl ol e 0 el sl e Sl ity 15 gl dan gy & Al S Lilia b JS5 V eVl g, Kbgr 5 Y
238 ool 1555 (sla 298Ul 5l gam sl ol gl g o (o O LYl 4y 52l

2 29 5L 1) Jol (ol ecdélcunl jio (oo 0 (Bpan 398Ul B pSlis « €58 10 po 4y g 55 Sl 3 (00l Glacder sl Y
so duo ¥ LYY 598l ookl yio Juo Ve 3l 58 hen (b b (ol adsS claben 3. aBd o e yio Jue ¥ L Y/VO B 4
20,5 o dlpiing

(Deposited Weld Metal Thickness Range) _ywig> 34 Cwolbus 83945
g o 5 QW=A5T 5 olul )] Jlaie )3 s 45 34 0 )0 005 0313 Cigwy ign 318 Caales sdgime WPS I caaidd oyl 4o

(Electrode- Flux (Calss) ) ( (9> ;391 ) (uSY8 MS

5 insS 0ok Vb (slo S 5 39,51 (sl SFA5.17 by oo 6302 25 c5lSbsnr sl S & bgyo (slid L] g liasatio 5
0yloc Ly lastiie 4365 y2 g5 oo poj Coygo 5D Cyeud 13 03,5 o gyd Ceowd oyl 50 ST o8 3V 9h (cla WSMB 4 34,550 ¢l SFA-5.23
VY JSB )3 a8 9b (oo mandl ol 095 ¥ 4y (45'9) £95 55 51 )b iSg) (sladg ySUl Vgl )8 185 Ced (pl )3 1y 395Ul (2S5, 3 sl
A 1y 29,580 289y (6 )liKab 0956 Alg o 55 VY S 5 wansl ool Ll 3y90 p3 (JolS” cle ML)

www.iran-mavad.com
& )‘ Ve axao

Slge (ywdige 5 Hlgzddly x> 50



ASME o5 wlw! 1 ,dgs Cundo a0l 4 Oi Al 15505, Klga Jordl ygiuwd

VYA bla)si £J5‘ w,ﬂs éw).-‘.\a d‘}alstmwsd)sib)f
L]}

Standard analysis of the important cover types (values in %)

cellulosic-type acid-type rutile-type basic-type

cellulose 40 % magnetite Fe,0, 50 % rutile Tio, 45% flour spar CaF, 40%
rutile Tio, 20% quartz S0, 20% magnetite Fe,0, 10 % lime stone CaCO, 20 %
quartz sio, 25% lime stone CaCO, 10 % quartz Si0, 20% quartz Si0, 25%
FeMn 15 % FeMn 20 % lime stone CaCO,10 % FeMn 15 %
waterglass waterglass FeMn 15 % waterglass
waterglass
no slag solidification interval solidification interval solidification interval
of the slag: large of the slag: middle of the slag: large
drop transfer: drop transfer: drop transfer: drop transfer:
medium size drops fine size drops up to medium size drops up to medium size drops up to
spray typed fine size drops large size drops
toughness values: toughness values: toughness values: toughness values:
good normal good very good

29y iSg) (ol 0g)S ¥ — VY IS5

Classificafion System for Flux-Electrode Combination
See AWS Publication AS5.17 (Latest Edition) for Additional Information

Indicates flux

Indicates the minimum tensile strength [in increments of 69 MPa (10 000 psi)] of weld
metal made in accordance with the welding conditions given, and using the flux being clas-
sified and the specific classification of electrode indicated.

Designates the condition of heat treatment in which the tests were conducted: “A” for as-
welded and “P" for postweld heat treated. The time and temperature of the PWHT are as
specified.

Indicates the lowest temperature at which the impact strength of the weld metal referred to
above meets or exceeds 27 J (20 ft-1b).

E indicates a solid electrode; EC indicates a composite electrode.
i I

FXXX-EXXX

Classification of the electrode used in producing the weld referred to above.

39550 iS5y (63Kl 0y — VYIS
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( Consumable insert) Juw & pao ¥
o] Slasetio . 398 o odlitul ks Cpae slo Y 1wy, Lol 1 (£dsi Ldsn 5l pliabl 555 s Jlail g b Slaseto Lo yslaie 4y alS
SFA 5.30 oLl 1 Y lasuie 5 51 &5 (63)lge 5 casl o5 ;S5 ASME Sec.ll, Part C, SFA 5.30 ,5 s Cbyms gl oY

(Other) ,555 3,150
20,5 (o 3 Cunnd (pl 33 S Bpae oY 50058 8 Glasuine S0 L 5 0l S8 g)los pb

(Positions ) g, Suiga Cursg

el plog] B IS Cung Sl 53 5K Yol
Flat css ()
Horizontal sl (v
Vertical (350 (¥
Overhead (c,. Y. (¥
55 68 ses calisie gla curnsg QW-461 1i > ASME Sec. IX 5 )lusbusl )3 .aib 0 QW-405 ¢ Kigs Cundg 4 bgspo 5)l5ku!

69%%9&‘ M;LLS)LM) c,%é@:)‘] M)stau;l 5 43|)| L5|)g LSJLQ(“‘“’ J)Iy: Cowl 044

(Position(s) of Groove / Position(s) of Fillet) sl awoS U 5, Curdg
loyluliwl o il sl By duslie b pl 2)bgd 0 0030 VF S5 9V Jodo )3 cond dlpidiy (g jlaid] gy (o) Sdign Cundg (4l

o;3l] 9 sl oogs bl w iy ol d)m? J...sTJB 9t A (S d)l&i‘:?; Cansdyg (Cm.»] ol ol o L5.'.1.9.” O 9 u'il'w)l ¢u.sl§.;).oi
2,5 39350 GUIKl 5 Cilu 09z ¢ IS dalad

Welding Positions For Groove welds:-

‘Welding Position Test Position ISO and EN
Flat 1G PA
Horizontal 2G PC
Vertical Upwards Progression 3G PF
Vertical Downwards Progression 3G PG
Overhead 4G PE

Pipe Fixed Honzontal 5@ PF

Pipe Fixed @ 45 degrees Upwards 6G HL045
Pipe Fixed @ 45 degrees Downwards 6G JLO45
Welding Positions For Fillet welds:-

'Welding Position Test Position ISO and EN
Flat (Weld flat jomt at 45 degrees) 1F PA
Horizontal 2F PB
Horizontal Rotated 2FR PB
Vertical Upwards Progression 3F PF
Vertical Downwards Progression 3F PG
Overhead 4F PD

Pipe Fixed Horizontal 5F PF

SSDg Cumdy (sl 0dd Sodudy ()bl Bgp> =V Jgux
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ASME/EN positions

3GIIF
26 (FC) -
1GHE [P'A i
l i
PG - DOWNHILL
PF - UPHILL

1F [PA)

5%

PG - DOWNHILL
PF - UPHILL

<D

{PE} F'G DOVWNHILL |
F'F UPHILL

Kb sla Cuxsy jl (S p - VS

(Welding Progression) (g9 miw G
b «® (Upward ) Yi 4 u,jb 5l (L9 iy CR> (£3908 dl.p(w? ‘_51)5 ’L.Lo.c as )J)f «® )55 ‘_5)&.;'39? (£9 iy Cuf> Cromd “ﬁl 5

(Preheat ) (3,5 0,5 i

O )3 e 393 o )5 i IS aekaB )85 ) U8 e g Sl sbojlh by rlage) 5 (Siom (S35 5 xSl ol Ygans
Sl Sl slod = jlome o 138 Vb g ) Ly glod 5l a8 4 )8 akad (glod (ialS 1 (65 olx (sl oy o glod S (5 g Slilas
Spdy o Coge Gl sl g by Jos ol S8 .l oY - (Tempering ) ol

Lol o slod 9 p55 Gl slod Pl sl S8 B ) askad (slod ¢ pols (Sl 42 3 )0 Sl sla &8 (S 093 b g SOy e 4
Gl s o 6K Sllas plosl 13l 18 C 5l 1S Laswe @)l 43,3 45 5)90 3 385 oo (s dbgy e )9 Conliess & dags
-l QW-406 (35 )5 iy b basye i ol ol (g Jore SLLI 3 (@il V) yio (oo V7 alold 4 Jiho b 035 )5 iy
Py (IS5 ol o slod ST ¢13)8 £ iy glod Bl 5l le caand ul g )] (gl (ooloidag )Mo
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(Preheat Temp.(min) ) 2,5 0,5 i sbod JSlas
e glis g 3 ol 153 41 23 9 (on esd ] Cald g aelad i 0 g5 b 035 25 ey Sl 420 ek SIS oS pslailen
sl 3)lstinl )3 andl sl adad 93 (o £35S slod (VL ) SBgx Gl )5 iy o> Bl <l 1B 9l piY £S5

ASME B31.1 . ASME B31.3 table 330.1.1. AWS D1.1 table 3.2. ASME Sec. VIII Div.1

L 5o (IIW) 8 isn (oo gicias] plas yime galie (S oCaol 0ad dlpguing Colbes & do g b cilisee @l3ld (gl 0,8 0,5 iw (lod
oa o3l ialad Kb Joleo 2,8 g ol 53 )l odel A Joan )3 el 51 (ol ages a5 il o3l L)) Jglas (CE)  Jsleo 22,5 Jge,8 51 o3liusl

Mn N Cr+Mo+V + Ni+Cu
6 5 15

CE = C+

Table 1: Pre-heating temperature
Diameter of o -
K e sloctrade Plate thickness in mm
Butt weld Fillet weld
[ 12 25 50 6 12 25 50
3.25 0 [ 0 0 0 0 0 100
0.35 4 [1] [1] 0 0 0 0 0 0
5 0 [1] 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0
3.25 (1] [1] 0 150 0 0 100 200
0.40 4 0 [ 0 0 0 0 0 150
5 [1] [1] 0 0 0 0 0 100
6 0 0 0 0 0 0 0 100
3.25 [1] [1] 150 250 0 100 250 200
0.45 4 0 (1] 100 200 0 0 200 250
5 0 [ 0 150 0 0 100 200
6 0 0 0 100 0 0 0 150
335 0 [i 250 EEn) 0 150 350 (450)
0.50 4 (1] (1] 150 300 0 100 250 400
5 [1] [1] 100 200 0 0 200 350
8 0 (i 0 150 0 0 150 a0
3.25 0 150 400 (550) 100 300 (550) -
0.55 4 [1] [1] 300 (450) 0 200 (450) -
5 0 [1] 150 350 0 100 350 (800}
6 0 (i 150 300 0 0 300 (800}
3.25 150 400 - - 350 — - -
0.60 4 100 250 - - 250 (600} - -
5 [1] 100 (500) (B00) 150 300 (800) -
6 0 0 350 (500) 0 150 (500) -
3.25 200 - - - - - - -
0.85 4 200 a5y - - - -
5 0 150 (800) = 200 (600} - -
6 0 0 (500) = 100 300 - -
335 400 = = = = — _ _
0.70 4 200 500 - - - - - -
5 200 400 - 400 (600} - -
6 0 200 (800) = 200 400 - -
3.25 600 - - - - - - -
0.75 4 500 = = = = = = =
5 400 500 - - (B00) - - -
6 200 400 - - (450) (600} - -

OO £S5 U sled amslre clyy TIW 3y, —A Joao
Aoy axsl e AP SL 5lukin] 6.1.3 i 0 )] Buias @1y g CE Calisee (slodge,d 3590 50 i SleMbl 359] cowd & (¢lp

(Interpass Temp.(max) ) owb o sbd 2Slas
el Sl slos jiSTs 55 b o slod Sl 5d o cpes AWS D11 table 3.2 sibes calisee zolpo jl (b oy slod J8ls
D9 o gy 300 °C 3505 P N0 1 53 59390 il gl ol e glod jiSTas o i & .0l o 4l 35 (Tempering )
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(Preheat Maintenance ) 0,5 (w5,

Do (oo leis Cuond Cpl D A8 0 B ‘jp 25 i Olyuss 31 WPS 1S )l s e3gaxe

(Post Weld Heat Treatment) ( ol ,5 () 5,092 51 (e (515> ldes
1,3,4,5,6,9, jlo,le Lyl PINO &S (0lgo ()9 5l o (5l Sldas d ol )3 340 oo 2055 QW=407 alowgy oo oy
1wl 005 (g0 e ) 48 5L .10 11

PWHT 50, il

b Slem )l a2 PWHT-G

(355 Aoy 15L) SYL o )l dys Y PWHT-o

(rod — @865 Ao il Jlymo Oyl axd 5 wel )l Oldes olyen 4y YL Jlzo @ylis 4 > YL PWHT-o

oAU Syl dayd edgame LS e PWHT-o

g (o JraSS ) U9y 4 gt Ygame - 395 (o0 bupe (6 SIg> Jl g Sl Slles 4 (olaiend WPS

( Temperature Range ) &)l > as > aold
S5 G5 Sl Slles el 5 gl aSlosl bl g o ol 1y gl ohns 5yl o394 (& — ) @Yl 1 Sopn 43 (S5 & jghailan
P390 0 S0 Cuand ol 3 bS8 & hor (SI0) LT 4 bgrye Ol 420 Ysese el o el (o) S I g

590 "C (1100 "F) ;S1us yua3 g8 (slodYob 550 ,5 —ill

650 °C (1100-1200 °F) s35u% ;> basYsd plo gy~

iles 5l 600 "F(315 °C) jl wls Ol 3 Sge (313 )18 pl8im & 0)58 @)l a0y~

Opiesd t ol 53 48 220/t Jge, il ookl b 3,8 p,5 Sial ules ol 220 "C/Rr 5l wls 53,5 p,5 Sial 315 'C eVl -
Dgds (oo dawlre Canl gl s 5y dalad oo

elas 5515 140 °C 51 uls 4.6m dlols &y askad I Ceansd 5> (clod BME] 53,8 5,5 s 3~

oo 5515 83 C 51wl akad 1 (ol abai 93 b (glod OS] 5 25 &l 43 ) 0SS e 2

2 dakad 550 e bl )0 48 260/t Jgeys b Sinl sl sles 5515 260 "C/RE 5 wls jile jes Sinl askad 53, 350 3 ¢
Do (oo dawlre Cuwl ol s
Joles ool conl siogho cans gl L D o 5 48 DH1270/120 alayly 1 olisal b jles SISl o b 350 « s dlg) 3l a5 gl =Y
bl oo ey Slop g inleS Kinl g (6)0a&5 loj S Il (558 ke b dabad ik alafio Cuslies oy iy dumalie 1 g g 00b dsslxe glaio
D00 §)Sdg> e ()l Slles (sl 8 5 @lie Jl 0lg5 (o0 &5 Cusl S5 4 p)Y

AWS D1.1 item 5.8 , ASME B31.3 table 331.1.1

(Time Range ) 5l oyl
A2y (P9 yeS A g L el = S sl Y5 ()05 loj gane . 035 (o s aekad caald & i ) 5 sl (5SS ol
2,5 ool i (sleidly (gl i G850 50 0ad 5D wlie | le o CuwladYed (Koo 5l i iyl
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(Other) ,55 Flwso
ol o)lacs WPS ol )l Slilas (slo doas 329 ©yg0 13 b 53,8 S5, 55 5,90 Sllas IS WWPS (35 5 o> 5 gl al> o
28 @

(Gas) ;5
sy bl 3y WPS | s o) 53 Labbo 515 cliasetio sl ooyl j) 136 (53501 j Gl domigs clilis cdablons 5 wae ciilos 5l S,
5l asle Cuowd opl o 1)) gl (ooleiiin 3)l5e 9 o leic QW-408

(il = (S8 = Bdlono IS oluyr Sl (1 (it — (S8 — Lablors S5 S 5 003 (1 (s — (S8 — Lo B gy ()

(Shielding Gas(es)) bl ;5 45

Lajls ;505 L boglsn y9mm b (oles 4 Bojl5 ol 51 Syt g oo o0litol clsli (sl W35 oyl 51 ool b AT (CO; He N (slajls
Sig Copu g 516 JUl baulpd e 4l 18 g e Gho JSS c Cunlsd )3 390 9 5 9y (S Lablons S oyt Bl N9 (0 B pue
b iy 5 58 pded diilo ). 2948 oslitil 5 (G355 55515 hagg 39550 i b 60 29,801 b () bsn (slaanlB 0 cl (Ko )y
g S (] )3 (OFW) (655 cgu b () Sgr (slasia] 3 )5 ol p3¥ Caansd ) 1 i 350 55 pb 05 33 (00 090 oz 3 (U
o=l Elosl 259 3 Slusg A Jgda 3 plitl (ST g ()3aeST bolie b (B cplitnl (ST JansST: Jlo (lgis 4 058 (0 45 Bpan 3590
S oo odalie b3

Gas Type Process Used for Characteristic
Spray or Pulse Very stahle arc with
Pure Arcon MIG Welding of Steels and | poor penetration and
= Sy larorninta alloys low spatier levels.
Dip Transfer Good penetration
' 14 Welding of Steels Unstable arc and high
Pure CO, MAG levels of spatter.
Argon + Dip Spray or Pulse | Good peneiration
5_20% C MACG Welding of Steels with a stable arc and
0 CO, low levels of spatter.
Spray or Pulse Active additive gives
: 1AC Welding of od fluidity to the
+ 4 go ty
il':%’?i:lﬂ balE Austenitic or Ferritic | molien stainless, and
SR Stainless Steels Only | improves toe hlend.

Balocs JI gl 31 (50 -8 Jpo

(Percent Composition (Mixture)) ;5 bolsw cuS 5 wo >

2 0kid S5 (oS 5 Ao pd 35 slabsline Sl oslinul @)ygo )3 5 oglh ao)3 150535 oo 3L (her (g 9 3985 ¢ JSB (59 32 I S
5LS S 5 doy g oo OFW (la 11,5 WPS 5 C0,-20% + Ar-80% L, C02-99% Mo 395 oo ploxl dogsyo py j] o (]
b ol Uy 5 i) el 58 a8 (sl (i guS1 (652 3 Jlio g 23,5 55 Camad () 31y (g S 2350
Uigas 45 101 03,5 Lasedio 355 ) )5 ogls 1oy 1o )ibial 551 45 Cames by 4355 o) S35 )39 oo S5 gl 53 5 0381 yeiio 5 51 S p0
(e o2 Ve Jot2 o1, Ll 1 6!
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Purity of gases and gas mixtures

according to EN 439

Group

M1
M2
M3

Min. Purity % by Volume

99.95
99.99
99.70
99,70
99,70
99,70
99,50

‘_;»Lﬁ)‘ D)‘J.;Lw)l u.ol.w‘ » Ltb)lf uo91> Lo yd =\ J5A>

(Flow Rate ) ;5 oL o Kiaf
LM 3] el aline dpe g JolS clailns y; ogdle 45 33,5 wulats (556 4 1yl g 30 oo odoins shoj 1515 5 1) a2 S s Sinl

5 lin 3935 3 el IS o 53 33 (St g S 5 i 4 5 playy Sinl g5 e gt 5 ole

METAL GAS FLOW CU. FT/HR.
(CFH)
KIND THICKNESS ARGON HELIUM *CO,
Steel 035-3/32 8-10 20-30 8-10
Cast Iron 1/4 16 40 -
Stainless Steel 1/16-1/8 11 30 .
Stainless Steel 3/16-1/4 13 32 oo
Copper 1/16-1/4 15 38 _—
Magnesium 1/16-1/8 10 25 P

* Pure CO; is currently used exclusively on steel,

Heat Input =

Slile Sy sy S8 Gl Sial VY Jgue

( Electrical Characteristics) S ySJl Olaswie
2 e Seelc Job soly 53 0ad 03> gy o> 313 Gline g e GRIEIL 9 93909 slo)S > I ¢ (oS Gl B g £98 )3 e
Slasule ol cuslito « 39580 12 (il 4 Ghgn b Jsbo (B2l L 5 Jhgr 03,5 ojlul (RIBIL (hoa 5B liee eizeen 298 0 b ColS
P390 (0 dpslxe o dlally Slod)ly gloyS e A3l (0 QW-409 iy bl 5y (S]]

Amps x Volts x 60

Travel Speed (in/min)
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P8 o 4 ey lo 316 Ui £ (5 5 950 55 g 031l Gy el e b2 g5

(Current AC or DC) 4L > g4
Sl ol p3Y 55 cadad SYDC L ys il eolitel Cygo j3 . dimd o Cunds syt 2ouB AC b b (550 9 DC L b lasg oS 5
ol jilSie AC L yogd g9y 4 Cudld dog8 1L 35 dxnlye 3458l B0l dvogs 4 o)l oo by bl

(Polarity) cuulad

9 it kab a 39, Sl s Sl )3 A3l ugSine b it Wl (o Canlal )5 a5 |y Caulal L DC ol Sl g0
9o yoS jub g g odd 93 39 SISl 6558 (liee 938Ul 59y pioST (il S e ey Sl ol )3 398 (oo Jog Custe Clad 4y IS addad
33)5 (oo pbar 39 9 093 9yl 9y )l S yeT el nl 9398 (0 Jog (e Clad 4 )5 aslaB g Cute lad @y 39 pSUl (ogSiae i
A o s |y culad y5 o las] SMe
:DC by 5> e b 4y 2958 JLast (il
DCEP: Direct Current Electrode Positive
DCRP: Direct Current Reverse Polarity

:DC Gl > Ghie b 4y 59 58Ul Jlasl (¢
DCEN: Direct Current Electrode Negative
DCSP: Direct Current Straight Polarity

(Amps (Range) ) b, O
o SMAW ]85 (il &gy S G5 (0 290 (00 e 0l G0 s g 3988 (e (28 sy 09 28] b ] B 65 4y iy
(351 oas 1) Leimly lgie a0 WY 9 VY Jglas )l 5L5 590 by sael ¥O =Y+ dgus 395801 jad 5l iedlio V 2 (]

GTAW
Tungsten Size (mm) Current(A) Volts(v) Travel Speed (Cm/min.)
1 50-80 7-13 5-10
1.6 60-140 7-13 5-10
24 80-160 7-13 5-10
3.2 150-300 7-13 5-10
4.0 250-500 7-13 5-10

odlaiiwl dyg0 (S xS b > s —VY g
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SMAW
Travel
Position Diameter Polarity Current(A) Volts(v) Speed
(Cm/min.)
2.5 80-120 16-20 10-20
Flat & 3.2 ACor 110-150 18-22 10-20
LE el 4.0 DEHE 150-200 19-25 10-20
5.0 200-250 19-25 10-20
Vertical & 2.5 AC or 80-100 16-20 8-13
Overhead 3.2 DCRP 80-120 18-22 8-13
4.0 100-160 19-25 8-13
5.0 160-220 19-25 8-13

oolizal 390 (S5 ooy o0 ¥ Jgis

(Volts ( Range)) ;W,

83l o a0 <y 50-60 5 s 20-24 Cilises pLudl 3 iwd (o) Kdgn (ol olKiwd 355 oo (655 8] U Jlhe g Y gane olKid 5
2 S (o i Sy e pogd (A il g 0lisS b ()b (> 3 (25 30-40 ) S o )5y (e )d 35 ()09 2 S sl ol
LS oo dan e 1y (o) Kbgn 10 edlaiwl 5y90 calisrs (slo A8 muie (28 5 (S S Glasein VY Jgds
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characteristics transformer welding converter welding rectifier with
transductor inverter

electric parameter
main connection one-phased fAC three-phase current | three-phase current three-phase current
network [oad unhalanced symmetrical symmetrical syrmimetrical
influence fram mains proportional not critical proportional compensation in the
fluctuations areas £ 10% usal
efficiency 80..90% 50..60% 70..75% 70 - 80 %
efficiency factorcos ¢ | 04-08 08-09 06-07 096-0599
welding-engineering
ingnition characteristics | satisfying good to excellent satisfying to good good to excellent
welding characteristics | satisfying good to excellent satisfying to good good to excellent
hlowing effect no strong strong strong
remote adjustrment no possible possible possible
other
maintenance costs oy higher |aay higher
weight narmal very high narrmal [y
noise creatian @y disturhing little disturbance little disturbance

ol Dyg0 calisrs (gla ds5 muie (S8 5 (S Sl Clasuie —VF ol

(Tungsten Electrode Size and Type ) ;w5 39 w1 £45 g 831051

lang iU 39 od 9 (6 )8gn a5 YU gd alais 4 dngi b 39 Sl ol owl S0dES G yume 51 39 5SI GTAW uil )3 )
Figd (0 el 09)5 A &y (LS

L5 0.8 o 3 8 o g9 = 55 25,580 o 3Y5h (sl (S 39501 0 00 oy = (5 « i 5 = (i s
= oS LS bl olsl (525 29 S0 B 30 o B 5 sl (1 )15 el g8 ol 00 ABLST (1SS & )y o3 2.2
d98

olis 1y Laog il g55 ol liasudie (300 V0 Jgin (A4S dnnl o EN 26848 L AWS A 5.12 sloslubinl 4 a5l o0 5y50 cpl 55 )

.J.bbuﬁ

AWS COLOR™Y ALLOYING ALLOYING | ALLOYING
CLASSIFICATION ELEMENT OXIDE OXIDE,
WT%
EWP GREEN .. ...
EWCE-2 ORANGE | CERIUM CEO; 2
EWLA-1 BLACK LANTHANUM LA;Os 1
EWTH-1 YELLOW | THORIUM THO- 1
EWTH-2 RED THORIUM THO, 2
EWZR-1 BROWN [ ZIRCONIUM ZRO> 0.25
EWG GRAY NOT SPECIFIED®
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(Mode of Metal Transfer for GMAW) GMAW (¢l Glio 38 JUW! goi

3 ke i 38 ) (slacss, - S5 o 8 Slie 36 J g, (555 2 Bbbro S5 oS5 5 0 o« GMAW (50

. 5 (Globular) ¢l s ,ls . (Spray) Slisl < (Short Circuiting ) obsS" Juas!

o 58 Oyl oligS JLasl (g )3 Iy 298 (o0 yidi D9 g 4Bl JI B @ gyt Oyl ((SSLESI gy 0 518 JUET > cunl 155 4y p5Y
&y Loy 45 oglee S5 L g 55T 5l oolizal b o> Lbon olgs oo JUES! gy ol b b Comidg o 3 1y 51556 315 130 5 o0 Jlos! 4l 35
g dalgs (ol olab &g JUil bl e 3 by b (1Rl L g dalgs (SGUSL g I8 Jal 5V by a9 3> s

Ly ey o gy (Slasl JUasl o] ) aS Sbys @b o pieS .ol 1Sl obgS Jlasl cdls g Sl s 5 b s csd 0dgdome do (p )5 b )
S oS Hlows lylad ds cpl 5l 5V 55wl Sy il el ojluly oS o dnly jo culyad ol by Gad ol i 0. el e JSl b s
) o ol |y Ll elgl YO S wcanl 5L loj daly 4o il ylad slass 4

ohe 518 sl calise (sledgy — YOJSS

(Eloctrode Wire Feed Speed Range ) wiga> paw 4435 G pw

D9d (oo e Ol dmdgn 4 e aw 4355 Cas o Ceowd () )

(Technique) ,I5° g, § SKST
515l i ol 5 @) el ool 5)lse il o QW-AL0 Lulol pr o)Sibgr g, SuiS5 IS

(sl asl) (290 b o)y g (ope) 035
B e Jib L SaMS ojlul LY

b o g Adgl () ed Y
Ghr ol iy gy F

Olwy .0

S5 Ly oles Aol ogime 5

Brb ym 50 awl din b awl SO i Y
G b (S la gl A
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Base I'u:elal, Ql;a\lﬁed, Maximum Thickness ¢ of (Tension and Guided-Bend Tests) [Note (2)]
o "-[][)"'m T Deposited Weld Metal, Qualified, Side Face Roat
Thickness Tof Test Coupon, Welded, PR oles L in. (mm) Tension, Bend, Bend, Bend,
in. (mm} Min. Max. [Notes (1} and (2}] QW-150 QW-160 Qw-160 QW-160
Less than 4 (1.5} r 2T 2t 2 . 2 2
14s 10 % (1.5 to 100, incl. Y 2T 2¢ 2 Note (5} 2 2
(1.5)

Over % (100, but less than % e (51 2y 13 2 Note (5) 2 2

(13}

% 119) 1o less than 1% (38) e (5) 2T 2twhen <% (19) 2 [Note (41 4

3% (19) ta less than 1% (38) s (51 27 2T when 12 % (19 2 [Note (421 4

1% (38) and over s (5) & (200) [Note (3)] 2t when < % 119} 2 [Note (4] 4

5 (38) and over Y, (5) & (200) [Note (3)] £ (2000 [Note (3]7 when £2 % {19) 2 [Note (431 4
NOTES:
(1) The following variables further restrict the limits shown in this table when they are referenced in QW-250 for the process under consideration: QW-403.9, QW-403.10, QW-404.32, and

QW-407.4. Also, GW-202.2, OW-202.3, and QW-202.4 provide exermptions that supersede the limits of this table.

(2) For combination of welding procedures, see QW-200.4,
(31 For the weiding processes of QW-403.7 only; otherwise per Note (1) or 2T, or 24 whichever |5 applicable,
(4) See QW-151.1, QW-151.2, and QW-151.3 for details on multiple specimens when coupon thicknesses are over 1 in. (25 mmJ.
(5) Four side-bend tests may be substituted for the required face- and root-bend tests, when thickness Tis % in. (10 mm) and over.

)b (b Slp b Bged iy £95 =V o>

Tensile test

Horizontal axis

5G or 6G
Tensile test Dt
2 Roots bends
“or"
4 Side bends
QW-463.1(d) & (e) QW-463.1(a)

b o)l Clesl ogos —Y'Y IS5

ol ol s 5l (S5 81 aies (transverse) oye £45 5l Lied slb diged 25 0 0dalie V8 Jgan )0 a5 jshailen oS cunl p3Y &S5 ol S
e 4505 1 QW-451.2 gllas o5 a2 o 1y o3l ! QW-202.1 il Jolie ulaSly gl (g 36 5 b 36 L il oy 6,50 ]
o sl g 3l gl Al 318 5 39Sl 318 55 (Sl Sluogas 5 i 45550 5 K00 e 4 335 eslitl oo s

25 odlitel Ady) 5 4y (Job phed Slilof] I (ad) 5 a9y ) (s3ye Ghed Galel

Bt a5l igosl yiule]

P ke (ol slabsr sl Sl 3,90 Slaetilo]]

(Visual Inspection ) oi> )il

(Tensile test) S plSovl (5 ojlnl ¢l LisS il
(Root Bend test) o> oMo gly ads)y ied Liolo)]
(Side Bend test) ig> coodlos sl (Sl (ied ilel
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(Face Bend test) is codo lp (03,5)9) sind Liolojl

(All weld metal tension test) ESW, EGW (class] s SOl ol s slp (e 318 51 (iiS iolojl
(Impact test) .5 (5,1  (Sojiz i (slp 48 (ol

(Macroetch test) jie> 5l 5ge d9i 5 oMo ¢lp Zlg,Slo inlojl

(Non destructive test :RT, UT) Ksgul,dgl b (3,590, iolej]

: Gl 5L 3550 4 dle(é‘.ilaﬂ (Fillet ) o5 slis> lp wiomen

(Visual Inspection ) oo )il

(Macroetch test) o> S5 Cgd g codls 5| gluab] (¢lp lg,Sle iolojl
(Side Bend test ) s> codlw glyp (Sl s Liolo)]

(All weld metal tension test) SGle Lolss s clp (oes 318 5 isS il

3l oyl 4 AWS D1LT 5yl 4.4 4 Mo .55 02 b (¢ puaizio slagglis (65565 (sl 5 luskial 3 Ldialoj] plowl  S5s%s g g5 ¢ dlaas
Trb Cwlis s dius @S conl o] Jgis ol 0 deg BB 4SS L0yl (Siaw 5y9 colius 4 b diges g3 g dlaad (MF oYY (clodSCs) 35105 00
g adg yhad Lo iolaejl Jlixe j5 dlg) 3550 13 .5,S ealiul Lzalsus I (gl o3gamme cutS o (gl siulojl g 39 SO 3 g5 o o>

2,5 anlye nj sl oleialy Billae dbgrpe My pj e Olg5 (o0 o1 )90 8 sl il Ay Cueles
(1) Visual Inspection (see 4.8.1)
(2) NDT (see 4.8.2)
(3) Face, root and side bend (see 4.8.3.1)
(4) Reduced Section Tension (see 4.8.3.4)

(5) All-Weld-Metal Tension (see 4.8.3.6)
(6) Macroetch (see 4.8.4)

‘Table 2—Type and Number of Test Specimens for Procedure Qualification Test
Ouside Diameter of Pipe Number of Specimens
Tensile Nick- Root Face Side
Inches Millimetres Strength Broak Bend Bend Bend Total
Wall Thickness < 0,500 inch (12.7 mm)
<2375 <60.3 0° 2 2 0 0 49
2.375-4.500 60.3=114.3 oP & & 0 0 4
> 4.500-12.750 114,3-3239 2 2 & 2 0 g
> 12.750 »3239 4 4 4 4 0 16
Wall Thickness = 0,500 inch (12.7 mm)
<4500 <1143 an 2 0 0 2 4
>4.500-12.750 > 114.3-3239 2 2 ] 0 4 8
= 12,750 >3239 4 4 ] 1] 8 16
*Ome mick-break and one root-bend specimen shall be laken from each of two test welds. or for pipe less than or equal to 1.315 inches (33.4 mm)
in diameter. one full-section tensile-sirength specimen shall be aken.
PFor materials with specified minimurn vield strengihs greater than 42.000 psi {290 MPal. a minimum of one tensile test shall be required.

API 1104 5 Jssleol Sloll bl o la diges dliad 9 g5 =Y Jgi>

5= 9395 plonl dy s el Wb plKin d a8 Conl oaii jastie Colpo 4 ASME Sec X s)lubul ;5 a5 cul g5 a5 ol (6y9l0L
ol oas S5 (QW-171.1, QW-171.2, QW-171.3 )l> aen ;5 aSb sl ools jlo 4 (5w 55 b digojl (g5l odle] (565 ¢ dluss
5 5 Lo a0sejl (g5l oolol 0o g 2biss 3,50 )3 9 plosl l (Ca Lo 08 S0 jlem )05 cal 505 (slatise bawgi plil ol 1 905 () &S
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)kl yolo! p PIPING s ST Jlio lgins caiS olgs oo cllas b (pdigy (gl sl 0 Hlo polie cllas 35 O}A}T = (i pd sl
s Aoy 905] 3590 50wl ool YV S )3 457 36kl 1 323.2.2A IS wlal p g 0305 o1l g oL ASME B 31.3
DS xS

Nominal thickness T, in. [Note (6)]

0 0394 05 1.0 1.5 20 25 3.0
L L L 1 ¥ ) lm
&0 4 120
o 1110
<4 100
&) a Nots (1) B'\%* __..,-""'-'.‘.--'_. 4 90 E‘
g S i 7ns
e F ;@1_,_.-;; ] 0 E;
10 0\}‘.’5 &0
/ e |— 40 5
_E L. 7 o\ —" ' 3‘:‘5
40 . G-‘!-Iw:'I 120
€ / cu® —q 10 3
_B 20 wD _,_..-——""'-— 1 55
A 1 " 4=10 =
0 e ._______’-E:.. ..... - o ] D) TY
Note (4) 1-%0
(Note (5) g
0 10 20 30 40 50 60 70

Nominal thickness T, mm [Note (€]

NOTES:

(1) Any carbon stesl matenial may be vesd 10 a minimum temperature of =20°C (<20°F)
for category D fluid service.

(2) X grades of AP1 5L, and ASTM A 381 materials, may be used in acoordancs with
curve B if normalized or quenched and tempered.

{3} The following materials may be used in acoordance with curve D if normalized:

(a) ASTM A 516 plate, all grades;
{b) ASTM A 671 pipe, grades CESS, CEBD, and all grades made with A 516 plats;
{c) ASTM A 672 pips, gradea E55, E60, and all grades mads with A 516 plate.

(4) A welding procedure for the manufacture of pipe or components shall include impact
teating of welds and HAZ for any design minimum temperature below -20°C (-20°F),
except as provided in Table 323.2.2, A-3(b).

(5) Impact 1esting in accordance with para. 323.3 is required for any design minimum
termparature below —48°C (-55°F), except as pamitted by note (3) in Table 32322,

(&) For blind flanges and blanks, T shall ba 1/4 of tha flangs thickness.

ayo g0l &3l gl (0)S 9V 5,18 (sled (1 yieS 390 )3 ASME B 31.3 5 ikl 323.2.2A s Y'Y IS5
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weld slzp w | T, T
?‘;:E ._;‘ﬁ 13'::5 Two test welds shall be rads .
g 1 516 aach pogition (o e ussd; ons
e 1 e mazimue s minght DRES gy
wiid and one with he misimusd]
LI 1 112 gind muliple pass et weld o pyu] &
m } E::E used. (5.10.3) |11
=34 1 1 g
o
g B b
Ty . Wakding Pontions J
Ciyarhead 4F
Fial 1F Harizontal 2F Varlical 3F

Magroaleh Tasl — Thi Ll weld ghall conlomm te the guality mquirements of B15, 928, W07, whichever i appicalie. They shal
show Busian Bo lhe rood, tard nod necessanily Beyoend 1he e, and #hell BE e Irom oracks. Convexily and concesity shal ns
axcepd ihe ki ol 360 (51229

I s, ] by 151
1rTrs Y

) WEATEGAL POSITHIN JF

a8 OF el LD wERTICAL
AXE OF VPELD SIS OF WELDH
AT O LD B, - HEOMROHESL
VBT y e
nerd OF Wil
Moo Ay, -
- :
H{ME. CRa PLATE WIST BE HORIDOHTAL WIOEE - (IWE PLATE RGN Bl HEARGHIAL :,
dls| FUAT FOSTaow 1 ek HEIRITOINTGL POIS TGN IF 10] CAGRAHE AL POSITHIN &° 7]

sl s e 1w AWS D 1.1 bl PQR dL@gﬁ}] pll Gld s =YY s
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Groove Welds — Plate

Qualifies for material up to
and including 3/4™ thick

Make 3/H” 1est plat

Welding positions

1) TEAT POETedy 14
Flat
Reduced Section Tansile

||

ak

Thiage adies may ba
flarvus-cut

2 i

of the base matal wsel
Irmay break in the wabkd]

FLATER WERTHAL; FLATES VERTECAL,
PUATES Hap0wTay s OF WD AJE O WELD
MGENTAL VIRNEAL Rz i, P

Maching weld reinforcemans
hush with base maral

e

W
- bl o o L
e Ll L i.._'m--[m“_*

Reduced saction machined
praterably By milling

Tersile sirength shall nat be less than
the minimuom specilied ensile strengih

Chaslifies for material coer
™ v 34 in thickness

Joint details and welding
oedured are specified by the
procedures being qualified, (5.7]

@ for sach position For materkal owar 3/47 thick & tast weld shall be made
in matesial of the maxirum thickoess, but need not

excerd 1

=

10 TEST POSITa0N 40
Divarrsad

) TEST POSITHIN 2G IC} TEST POSITN ME

Werlical

Face and Root Band
Thise edpes man be flame-cut and

may of may not be machined o i
1
T

Remowve weld reinfarcement and
biacking strig, i any, flush with surface
=L
I

L6 min.—~ | Lye"

Horizanial

114 1z

Wi

TG max radiug
Qn oarners

Sicle Bend

If flame-cut, machine at {east

1/8” from edge il
l:%::l.r

wo= BT L w1 - D RRTUP |
P
cut alang this adge when T exeeads 1-1027, edge may be
Marne-cut and may o may not be machined.
YP A NOTE: For plates owar 1-172" thick, cun gpecemens into & minimum
S0 ksl & wndar 1-1/2" number of approsimately equal SirFips nol excesding 1-1/2° in width.
55 1o 90 ks R Bend specimen passes if crack or osher opening doss not exceed 1/8”
o S0 ksl 212 after bending theowgh sn angle of 180, Cracks e comess ara mot
carsidered, [5.12.2}
s s <l AWS D LT ull 5 PQR (ool plool sz —Y¥ IS5

Colbes Ly ()8 358 (5y5 jo &1 o (D9 090 o lalojl (sl diged (silw odlel gy g g9 i €S 5 s 0 diiS CJlas & a5 L

il 5 g po (o Ve 5l a8

(180° ) 4y Ltod 335 43 (180°) (63,5) dyg, Lo dis 93 ¢ oye (2iS Linlojl 322 43 : ASME See. IX sl
Cye w905 ‘(1800 ) dduy ied die g3 ‘(1800) (63)5) g,y Lyiod 33 93 ¢ i ye LS Lialesl sae 93 : AWS D LI s el
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@5 pé Skiges]

i Oygany e Ceodls e jslaie 4 b diges « dlgl b 59 e sloialojl (gl b igas 53,5 e3bol I LS AWS D 1l oS ol
P Ngd o olalej] e

el )93 b s> e g By (Sl gl b (BS00l) Salol) o 5e i (loualojl cdiges g (slail 90 325 599 Slagonsd Sl b 4 (I
295 0 pbsl ASW.DLI .Sec 6 Part C, E,F .l

725 Sleialejl (35 30y b Sgul iyl by iges A 1 g oS Jgua> | linabol g Lolof] ol s 5 Jod BB (sl ol o (0
29 ploxl 903 59y 2 o

(2 550) (S Slepgesl el b,
<)L (Qualitative) _as L ¢ siws (Quantitative) o5 L o ol plosl LB jhes cuS 5| pluebl (gl (oo slaggejl S ok
Ol (S (6l Oyguar g Aitans (6348 pgd did zulS g 39 (oo ylo dae Sygar g Cawl dnly sl gl twd (slagge;l 5 ol gzl 5 osle

ol 0al VA Jgan 33 Lol 51 gl aoM 595 o

Name Property Qualitative Units, if Used mainly for
If applicable or applicable
Quantitative
Rockwell scale Hardness Quantitative | Scale C is used | Welding
for Steels Procedure tests
Vickers pyramid Hardness Quantitative | VPN Welding
Procedure tests
Brinell Hardness Quantitative | BHN Welding
Procedure tests
Shore Schlerescope | Hardness Quantitative | Measures Measuring
Resilience mm | Stock materials
Charpy V Toughness Quantitative | Joules, Energy | Welding
absorbed Procedure tests
Izod Toughness Quantitative | Ft.Ibg Welding
Procedure tests
CTOD Notch Ductility | Quantitative | 0.0000 mm +a | Welding
Toughness detailed report | Procedure tests
Transverse Reduced | Tensile Strength | Quantitative | N/mm” or PSI | Welding
Tensile Ductility "% Reduction Area | Procedure tests
All'Weld Metal Tensile Strength | Quantitative | N/mm” or PSI | Welding
Tensile Duetility Elongation % | Consumable tests
Radius Reduced Tensile Strength | Quantitative | N/mm” or PSI | Welding
Transverse Tensile of weld metal Procedure tests
Macrao N/A Qualitative N/A Welder Approval
or Procedure tests
Bends Ductility may be | Qualitative N/A Welder Approval
Face Root or Side observed or Procedure tests
Fillet Weld Fracture NA Qualitative N/A Welder Approval
T & Lap Joints or Procedure tests
Nick Break Test N/A Qualitative N/A Welder Approval
Butt Joints or Procedure tests L

b CudsS 5l el (gl cilise cloggesl —VA s

S (3903

Olalafl 2,8 (o )5 S Cov diges g 4S5 olSed (sl B )3 Ligel g g (o0 SIS Ggail sl ojll ples iulejl plool 51 5
5 e Al dnlgs sy (S Sl oS s e gl s Clean 121y 03y Sy SN ST (o bl i) (i b
Mo 53 s (Sl (335 o (635 3121 00 4205 (sl g 501> 5 o U5 gt ol ) sl e U tigas] oo slis 55
)13 394 (Elongation) ...; Jsb sbs;l
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51455k ol et 5 302 4 3 3939 gl el pll el ibises (sl ikl

ASTM E 8, DIN 50 125, EN 10 002, ISO 6892

WELD JOINT

FACE BEND

ROOT BEND
SIDE BEND

(cb)osges] plos S0sS 5 s oS0 51 (5] igad (VL) igas] S 5 S oS53 §) (o) g TS
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2,5 drgh pj OIS 4 Lk by diges (21 51,8 pln @ 29 diged (Sdned Cage 3,5 o diis w9 48,5 )18 LB (g9, 2 M digel

xS 2 )8 B 55y 2 e sl I (Bl (e sl wiges (I

iy 50318 B 59y e ) B Sl (295 e Ml (e sl K9l g Ay (e sl digel (0

xS (o )3 B JB Cand g9y g Ghgr 59y ool gy (e sl digel (&

I3 B 5550 53 SIS b (HAZ) ol 51 5 e 4l g 56 oSl o sl oal jo U S5 a0 alS sl )Lz Jlosl )y o g
> o 5 1) (gl plonl (e 5 hed olSted Sl (gl Wigad YO JSS 5,50 )15 odied Cuond o had ialojl plosl I ey g 4235

Wpd (905
)l L5| diged \rg Uli_w ..).))j > odlazwl 4)50)] [ L Y )‘ \jw u}o)i C)L.: ‘;JS‘): JJ.) L ! PL’X)‘ JAL‘? ASTM E 23 L)"L"" » u}o)i L)’l
ol 42338 iales a1y digej] SO CanBge g 4y olSuwd

e 0210 mm

Machimed natch Fusion zane & HAZ

439*’)'] S Cumbge g dspd olSiwd 1 sl wged —VF IS

il YA ¢ YV cldSs 3 45 5,8 o)Ll Butt weld Nick-break testing , Fillet weld fracture testing « ls o kige;l plo ;|

Wl o eald

www.iran-mavad.com

Slge (rmedie 9 Olgmdils a2 o



ASME 5 (lw! 51 ,09s CunYo ail g of awili 11555, Suign Joddl ygisd
YPAT olo,3T (Jgl inlpg  (w palid (3] ol ouliid 9 (5 5905,5

Hammer blow
Saw cut
I_V / Line of fusion
A
C
Fracture line ;
Full fracture
X A3
B f
E
s
: L
&
Y
“Lack of root fusion™
Fillet weld fracture testing —Yv |5
Saw Cuts Hammer blow

AN 1!
Nilg
A \ﬂ.“: Fracture line

Inspect both fracture faces

Lack of root penetration, or fusion Inclusions on the fracture line

Butt weld Nick-break testing —YA s

‘_;Lc.up A g0l G‘a_w walisee sl odlow b L§”9""’ 3] o3l b O g (o Blo Sw Ja.wy9 845 6 0 dig05 )l Ux'a.o.o o Cb)flo u}o)i 0
o) plssl sladlsliwl 5l Sy ol oas S5 QW-4T0 ss s o] glgl 485,05 3459 (Etchant) alisce cledolxe 5,5 2l (sl 395 (o0

1 a5)ke (90|
ASTM E 340, ASTM E 7, ASTM E 883
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W) o i gl gyl 5l e 1) i 36 s le ¥R S

Iarro of a Butt Welded Butt Joint

i 35 L YA S
Ldge sl gl (b3l

(QW-153.1) LyiuisS (3903

Pl 25 Sogar Gob Gleil s sline

il jieS by 18 (gl o st tiitS plSocinl JBlas ol uiiiS plSonil

Sl iy Cms al 8 aidS plotil JBls 1 ol il plSotul il  duiS sl plSouwl b 4l 316 40 Jlasl o

LS oS Ghgr 38 oS plSodil jl caliols (S plSoutl sl b 318 5 a8 GBI (slod ) (g 318 plSortul 48590 )

Sl Jolas 7 9531 wls  oiusS” plSocianl aid] ol il iolojl g disunS Joge b 5l 2y ote p3 sl 18 51 iolejl diges 3]
Wil yiaS Ay 518 odd e S

(QW-163) (siwd (yg05
il pj ©ygar 398 Lalel S5 pdy Jhre
ol 3l dilate b o ddlaie )3 el | ey diged (x0) (201 aw 59y (R 0 53 e (e VIV ) 58,5 (o (Sagnl
s 43533y (HAZ)
a5 53 | o3 g Sigels 452 Ko 25 53,5 85 Gpo B el o 3529 & Llei] 5 3 90 (sl 4555 13 o8 rbaw (slac il
Sl B g jSd b e 53 00d wgeme ol (slJBTL

(QW-171.2) 435 (39051
8l ansly (gygp 1y Linlejl oyl plovl 48 cunl sl a5 g 3ylkinl b gillae dps iale] gols bk slae
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8 B 1l 1y 25 IS st (gl s 31033 gl Sle iges kS 05
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Satisfactory
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CaoMo 10l g5 .l pgwge WPQ 4 (g)la i3] job 4 a5 5 > o6 Welder Performance Qualification 11,6 oyl 55,5
ciise 45 WQR IWPQ s> & s jlisli) (3 oS canl 3V S opl )85 ol osds S5 iz ;S5 L a5 5590 05 L 5 lilinl o ) K5gs
A2 o lis ASME Sec X s jlslisl yolwl p |y WPQ 63 ¥+ S5 008 o odliwl cwol Welder Qualification Recorde e

QW-4844 SUGGESTED FORMAT A FOR WELDER PERFORMANCE QUALIACATIONS (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vesssl Codel

Welder's name Identifioation no.

Tast Dasaription
Identifingtion of ViFS followed 3 Testocupon O Production weld
Spsification of base metaiz) Thickness

Testing Conditions and Qualifieation Limits
‘Walding Variables (W-350) MAgtual Values Range Qualified

Welding processiesi

Tigps lie: manual, semi-auta) ussd

Backing {rretal, weld metal, double-welded, oto.)

= Plate = Pipe (enter diameter if pips or tubel

Baze mstal P or S-Mumber to P- or S-Number

Fillker matal or electrode speoificationis) ISFA) linfo only)
Filler meta er elecirade classifieationds) info only) —
Filler matal F-Murrbaniz)

Consurnable irsert (GTAW or PAW) h W
Filler typs isolidimatal or flus oored powdar) (GTAN or PAW)
Diaposit thiokmess for ssoh procsss

Position qualified (26, &G, 3F, st} _
Variical progression (uphill or downhilly

Type of fusl gas (OFV)

Inart gas backing (GTAW, PAW, GMAW)

Transfer made (spraggobular or pulse to short eircuit GMAW)Y
GTAW ourrent type/polarity (AL, DCER, DCEN)

CREULTS

Wisual Examination of Completed Wold (0W-3024y =0
O Bend test; O Trarswerse root and face [OMINg2.300)]) 1 Longitudinal root and face [OW-482.3ib1); O Side (OW-4s22);
O Pips bend specimen, corrosion-resid ant ovarlay | W-262.50); O Plate bend specimen, sorrosionresistant overlay [OW-s2 51dil;
O Maoro Lnd use s [OW-sa2 6lbil; 0 Maoro test for fusion [IW-4e28is1]

Ty Rasult Tipe Resutt Ty Rasult

Altemative radiographio sxamingion resulis (W-181)

Fillet wald — fracture test (0. 180} Lergth and percent of defecis

Macoro examination (ZW-124) Filst siza fin) = Coreavitgloonwe ity fin.)

Diter tasks

Film or speimens svaluatd by Company
Mechanical tests conducted by Laboratory test no.

Walding supervised by
W certify that the staternents in this rescrd are aorrect and that the test coupons were prepared, welded, and tested in accordance with the
raguirements of Section X of tha ASME Code.

Organization
Dak By

“This form |EX00EA] may b= cbtained from the Ordar Depi., ASME, 22 Law Drive, Box 2300, Faldkid, M) 070072500,

ASME Sec.IX 3,5t WPQ 53 ¥+ S5
(QW-350) 3555 b 556 WPQ Sy oilas 15 55 o]0
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g S (38 dis) otz (o b (B 90l) (ol g olStalojl 4y Syl e igoil a3l Gl il 0ol sle diges

www.iran-mavad.com

Slge prwdige 5 Hlgzisls g 5o



ASME o5 wlw! 1 ,dgs Cundo a0l 4 C}j Al 15505, Klga Jordl ygiuwd
VYA bla)si £J5‘ w,ﬂs éw).-l.\a u"olstmhb 9 d),ib)f

395 oS5 WPQ £33 11 3 (slesgojl plosl 51 g
w25 oo ASME Sec.IX sl (ol il g5 g dgosl plonil (i a2 (25w ol )3

al 5
lag,S 325 9 W 09,5 ol plos 59y »2 (65 Ken plonil Mo i 33,5 o el P NOIT P No.T 5l lils 1 S o b oMo a6
(A |, QW-423.1).05L 4l |

B s dlgeo

a5l eeb ¥ BV 5IF No. 5l S jo b casMo 156 SMAW LT3 5560 55 4l 39y anlgs dame can Mo 156 4 5L 295 24¢ F No. 31
(.\w.u ly QW-404.11) (..\.u Culy b L ad,lb 90 clodio L51)'3 )..\.w .\rb|9> S sl F No. jl oslawsl MKigs cunxMo

D)8 (00,8 g can Mo W56 oy 3 ANO. &S conl S5 4 p3Y

s i

o izo ilad LIl &S ol 00 03y QW=357 5 QW-352 )3 oS5 5 olol yui ¢ sl (sl piio j) ) ()53 23] 15 1 (el
gd oee Bl bl sl yuiie a5 Canl g it PQR 4 by, 1o

).b."e 83945w
93,l85 3959 Cun Mo 36 (glys Hlad YL ds ool o0 0310 QW-452.3 15 (5,Ls g (6l 4565 5l pel (s pld Slades olos (slp ylaB 63540
A Jalgd 59 gl Can Mo Wil el dg b cun Mo 156

Sl g (8] Cwoldesd bdgum0
Gy can Mo 330 el (ld (e b cun Do 03l . 59 Cuolies 4 45035 o Jlosl oids sl hgn 518 Cooles 4 hadd cuolbus 6190000

W .\m|9> d‘ M; e

&l aigS g (gl Colbd 039a5%
Al anlgs by 1) ol 488 g sl gelbes plos stadkeo FIA I ieses 59 b (1905l QW-452.5 ulal

256 aiols

JUTLRWICY]
Do dalgd Lbe i GISS & g

O sl diged hed (slotalogl s b (el adgl o (B 50ly (igeil Wged (BS3l) sy I o )b 0l b g
o jlxe (S 900ly sl 4 Sigul il 905l plowl 45 3,5 455 (QW-300.1) .54 oMo 156 okl 03l

www.iran-mavad.com

Slge (ywdige 5 Hlgzddly x> 50



ASME o5 wlw! 1 ,dgs Cundo a0l 4 Oi Al 15505, Klga Jordl ygiuwd
VYA bla)si £J5‘ w,ﬂs éw,.-l.\a u'}dlstmhb 9 d)sib;

(QW-301.2).5005 G |, (5)Ss2 5l gy ()l Slidas b 25 £.5 Gy Ul o s oMo 036 (901 (4

by iges 592G b 3 905l ges S el p3Y (Al Position Qualification) Yl plos ¢l dlg) Ko gn cundo 156 3g
3503 02litl 6G I b ol o o sl 4 Jy sl (5596 5G

Aol o las 4 4 cuty L () bse byl 53 ()b o oigeil Sges b i Culy L ), (63l (s (905 Wiged

o] oo Slus s ity L ()8 «sl 435S cladn 9 S 3985 L )l o

5,50 QW-303,QW-304,QW-305 closis ;> oads )83 aiels (cly ;365 &ygums el 033 (g |y Jgu3 3,90 PQR aiges a5 (6,9
(QW-301.2).55, sals b

(QW-452) 5,ld Wiga (gl ,SKiga (99031 Cilol 3!

ol 03,8 a1y 55 0,l90 3 lusbisl iy ]

=) 6L i |, QW-466 s sl o i Sl sl 0,8 odlitwl il Lied oyg0il 5l ole5 oo 2Bl sienkio A0 5| i 59 Caolus
JUass! (39, LGMAW Llis Slan])d )5 il asgr b Lol 59 o odlitwl (31,5900l 5l ied y90j] (sl gdlge ytin p3 a8 conl p3¥ 4SS

(QW-304 ) 53,5 oS5 s (3901 b sl 31,55l oS lil 6 S9n 5 s

(QW-452.5) (gl auigs Lign 1y ;9 (9031 olol 1
3 s dgejl bl KgSs ol L5 (QW-182)(Fracture test) cusis ;ygo)l G 9 (QW-184) 215 Sle 90l 6 @ cdls ol )
ol 0 ol QW-463

(QW-191) 81,5 31,

S by sl diged b ponBlo 10 5l 1S gl (Jase (B 5135 )13 (g 3)90 dgf aee (B9 b (3y9 sl b el V0 Jgbo Jl
(QW-302.2)5,5 )15 () 2 390 (45905 ¥ U)

(QW-302.2,QW-190) conéi> o ;b
25l oS Cgd 5 3ais odind (Lis b ald () Kdsn (sla diges

0Pl gl
s & ., hard facing L corrosion resistant overlay ,li ¢l oss claanl b o ) Kbes conMo 256 Sl 0 ¢y
)5 axslye QW-453, QW-252, QW-380, QW-402.16, QW-405.4, QW-381

www.iran-mavad.com

Slge (ywdige 5 Hlgzddly x> 50



ASME o5 wlw! 1 ,dgs Cundo a0l 4 C}j Al 15505, Klga Jordl ygiuwd
VYA bla)si £J5‘ w,ﬂs éw).-l.\a u"olstmhb 9 d),ib)f

CopMo 025 g 2% (i bojl
g Do il i Lol Cod ol San 04 0 3950 inlejl din b G d oS ) Kgn o3l 0l b g

SHlo piolojl 51 oLl U (598 daze yii ol
b s gn g plol (6599 damme (905l (B9 bl (SlSe iuloj] b daome ioles] cid 39350 (SilKe 905l 50 Can Mo 5L diges B9
s 035900 ) Ghyedy sl sline i b Wigad (ol > s (ol iged 99 Gl 05 39350 & (b (sl il ) Kds2 5l

21559031y 51 ool b dasme (yiwle

(5 Sbg (slaygilal b S sl Al (BT 00l) ) 42 Ll (6598 3ome (90l w0 39350 (B1S3ly (9051 )3 oMo 456 iged By
AL (el Yo laaz Ay 93 L gl (gl el V0 Jobo 41 59 diged 99 Ll daome 905l

0903) 3390 w53 g lad | el Yo Jobo (81,5 900l dliog & Gl (S0 1 39350 (5355 g 190 50 4 6 Kbg ol L 4y
Lwgs 1L 392 005 39350 ol 5l i o 0 &S e 5l gl Al 533,50 con Mo wl s gn 90,5 b ply hes Jsb opl )51 0,5 5148 dame
33,5 (ol e (5503 paS L

4 005 plos | g sloder plod g 300 (g3l o 295 (0 99350 g s 039l ) (B g0, sleme fben Jobo el Yol 51
D95 (rosd) a5 025 15U ISB g alowg 41 9398 (S5 923y Jol jobo 4 b B9l Alsg

D9 plol gy 0 D93y Sl il 53)51,{ Sy OT P S b gy b sas Oyaﬂ A3 ¢y higel Kdgs a5 Sloj

(QW-322.2)(Expiration and renewal)CosMo 2yu53 9 Lass!

Fal oot 5 Ll 5 (S0 oSl Sloj 585 yeilnl LSS cun Mo 4l Ll

Fasl 03,85 5y bgr aul® (T e b 433 ol £ Jib 3 ) KBse (B (Gl

Al sl g2 g ) Sbg> oUlg5 58y Jlgw pj sl aeie > By (o

o 9 5 Sdgn Cundg pp 50 jlaB b Cunlus ja b i o 1 Al b (5)9 (90l Wiges o (6 Siign bawg T3 (ol Cun Mo wass
o yuiio g dagundy danylad dazalius olge sl g (U Cun Mo 136 905l 4l (1392 Cute S50 53 33,5 (o0 plosl Wiges ] tale]]
W Aalgd 15T sl 0ad Can Mo WL B &S (6,500

JSisn Cun Mo w56 5l AWS D11 5 )lsbi! cobol 31

3,85kl Sloll )l o b (6 puaiee (slegglis 5065 (sl 3,5kl 55 lpinloj] plovl (KieSs g £95 liw fosd S5 o)l 45 S5lens
Al oal ¥Y 9 ¥ cldSi 50 00Ss job 4 3l50 ol > AWS D11

www.iran-mavad.com

Slge (ywdige 5 Hlgzddly x> 50



ASME 5 (lw! 51 ,09s CunYo ail g of awili 11555, Suign Joddl ygisd
YPAT olo,3T (Jgl inlpg  (w palid (3] ol ouliid 9 (5 5905,5

Limited thickness will qualify for groove welds in material not aver /4" thickness ared fillet welds on material of

unlimitad thickness.

Backing bar is at least 378" = 1", M radiography is wsed
than use at least 8 3/8" x 3" backing bar.

Harizantal Direction of
These edges may be flama cut and may or may

pasition roiling
aption F—‘—-__‘
A%
not be machined —s

Pl 17 o

Remave weld reinfercement and backing strip
& flush with surfacs =

_4
g R o el L ] 1
oy 144 g
L 1 [ e | _Lg‘.'g 116" max radius
& min N carmers

Bend spacimen passes if any crack or open defect does rot exeeed 178" afer bending through an angle of

180%, Cracks at corners are not eonsidered.
Radiographic inspection of test plate may be used instead of guided bend wet, {5.3.2)

Unlimited thickness will qualify for groova or fillet welds in unlimited thickness

II'}illleEclion of Horizontal position
*,Tw*} option
a52 -
A Cirection of = * min

rolling

)/
& "::r:".-,h“ e @ SECimEns

2 gide bend

Backing bar is at feast 38" « 1" | radiography
is wsed then wze 8 3/8” x 3" backing bar.

If fiame cut, machine at L 1
least 18" from edpes 1 Guided side bend test
378 |

| — ]
i E i
116" Max radius

Remove weld reinforcerment and backing .
strip flush with surfage an earmars

I g n‘:Jiln_ I -T 2 zide bend specimens

|

b A

Bemd specimen passes if any crack or other open defect
does not excesd 178" after bending through an anghe at 50 ksl B under 1102

1807, Cracks 2t corners are not considered, 55 (o 90 ks 2

RAadiographic inspection of test plate may be used instead e D PRI

of puided bBend test. {5.3,2)
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Fillet Welds will qualify for unfimited thickness of material.

Option 1

5/16" fillet wald

Fillet weld
break specimen

Stop and restart
welding near
center
Etch

Macroetch interior face
spacimen
The porian
. X betwesn fillel
Fillet welds - Option 2 welds may be

walded in any position,
14" allowed for cuts

maximum size 6-1/8"
single pass Fillet
weld = 3/8"

[1-3ne”

| 1-142"

‘\\ | 12
Backing bar is 3/8" x 2 -

] B ¥
8165 _|1.3/16"
If radiography is used
then use a 38" x 37 backing bar,

Radiographic inspection of test plate may he used instead
of guided bend test, (5.3.2)

Visual inspection — a reasonably uniform appearance; free
of overlap, cracks and excessive undercut; no surface
porosity,

Next the 6" section is broken with the root of the weld in
tension. The broken section of the weld shall show com-
plete penetration into the root of the joint and fusion intg
the plate. No inclusion or porosity larger than 3/327. Sum
of greatest dimension of all inclusions and porosity shal
not exceed 3/8” in the 6" fength. If plates are bent ypgn
themsefves without weld breaking, will pass.

Macroetch test — shall show fusion to the root but mot
necessarily beyond root and no cracks. Convexity and con-
cavity shall not exceed 1/16". Legs are equal ta within 1/8",

These edges may be flame cut and may or may
not be machined
i _t

il

Remove weld reinforcements and backing strip

/18" max radius

flush with surface. on corners
a Wi Sl.l: ace. 7; I , I_t
| about 117 | L3

Flame cutting may be used for removal of most of the
backing provided the fast 1/8" thickness is removed by
machining or grinding,

Bend specimen passes if any crack or other opening does
not exceed 1/8" after bending through an angle of 1809,
Cracks at corners are not considerad.
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ASME Boiler and Pressure Vessel Code, Section IX, Welding and Brazing Qualifications,
2004

AWS D1.1, Structural Welding Code-Steel, 2004

International Welding Engineer IWE) Course Book, SLV Duisbug, 2004

The Procedure Handbook of Arc Welding, The Lincoln Electric Company, 13 th ed., 1994
Jefferson's Welding Encyclopedia, AWS Publications, 1997
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