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Butt joint

Corner joint Lap joint
Tee joint

Edge joint
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Fig. 328.4.2 Typical Butt Weld End Preparation

37V, deg =2, deg »f 20 deg +2'/; deg
b A l Fig. 328.4.3 Trimming and Permitted Misalignment
<22mm S mm ‘ ¥
(g in.) (e in.) | -
}__L_ x (m
R S \
[1.5 mm = 0.8 mm _LL
(Thgin. = V35 in.)
1 2 L Permitted
; isalignment _ s
(a) Wall Thickness 6 mm to 22 mm, e ﬁ 30 deg m:
Inclusive (3/46 in. to 7/g in.) See WPS. 0.
(a) Thicker Pipe Taper-Bored to Align
,‘k 20 deg = 27/; deg
10deg + 27/, deg *| r' r iy
T X 1 ;
37, deg x 3
1,
>22mm {*2';"09 I :rm A y
(7a in.) = -mm. ='m
r ("/15 in.)
19 mm ¥ i
(3, in‘)J ) - A
‘ Permntted 4 Fi P
L 18 misalignment. ound: S
Smm=0.8mm corner 30 deq
(Ve in. = T/apin.) See WPS. max.
(b) Wall Thickness Over 22 mm (7/3in.) (b) Thicker Pipe Bored for Alignment
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Figure B.15—Various Weld Types
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OF COUNTERSINK FOR PLUG WELDS

CONTOUR SYMBOL
K ROOT OPENING; DEPTH OF FILLING
GROOVE WELD SIZE FOR PLUG AND SLOT WELDS

DEPTH OF GROOVE LENGTH OF WELD

FINISHING DESIGNATOR \ GROOVE ANGLE; INCLUDED ANGLE

SIZE OR STRENGTH PITCH (CENTER-TO-CENTER
FOR CERTAIN WELDS SPACING) OF WELDS
~<—— FIELD WELD
SYMBOL

BOTH OTHER
T WELD-ALL-

SPECIFICATION,

PROCESS,

OR OTHER S OR D (S) SIDES  SIDE

REFERENCE(S) / AROUND

SYMBOL
/ BOTH ARRO
SIDES SIDE
TAIL (MAY BE OMITTED
WHEN REFERENCE
IS NOT USED) (N) REFERENCE
LINE
WELD SYMBOL CONNE

NUMBER OF SPQOT, SEAM, gggg:ggg\ée
STUD, PLUG, SLOT, LINE TO ARROW
OR PROJECTION WELDS SIDE MEMBER
OF JOINT OR
ELEMENTS IN THIS AREA ARROW SIDE
REMAIN AS SHOWN WHEN TAIL OF JOINT

AND ARROW ARE REVERSED

WELD SYMBOLS SHALL BE CONTAINED WITHIN
~———— THE LENGTH OF THE LINE AND SHALL NOT BE
PLACED AT EITHER END OF THE REFERENCE LINE




G S Codle S5 (sl (6525 5155 (Joeo

e) -ka,l ‘_}bLnl c)l.a.»d 4.!,'
ALl oo s A5 S

s
= Plo.‘ h—-ﬂ)l‘ ’? 4—.-..: e )L alcls

sSL"" Sa Syt 395 2t Fee
A WSO

SO e o5l \ B [ W
PK’:——J L: O)L)ul .m ‘_,oﬁ :
ool sl Sher (sl ] b S eal i)l s WIF

ey \ S(E) /{“* 0! L-P

3 -
S al e -
s | -
N el o =) las /
[ETRRP I TC AR S (N) &= P F —1;,&___;
- Lol =dle '«5' 3 sla e oloas GEE A A o Ja
i = WL 2S5 els o <] o.:ul .6))¢ JLaﬂ ﬁ J)b

Q—A?I\)).’I' o5 \.«:}LG

=i b aml ol o a8y (S5
ALS g s S g Al T

Gl Baske Dy o L B o 00,5 o alio 0 (58 S au1 8 ol




NUMBER OF EXAMINATIONS
\ — LENGTH OF SECTION

REFERENCE LINE TO BE EXAMINED
\ (N)
SPECIFICATION OR .
i o dib b OTHER BOTH
OTHER HEFEHENC&\ \ SIDE  SIDES [ L

SN

-
-
T~ FIELD EXAMINATION

SYMBOL
TAIL —— S ~—— EXAMINE-ALL-
ARROW BOTH ARCQUND
SIDE  SIDES
EXAMINATION METHOD /{
LETTER DESIGNATIONS ARROW

Figure 17.1—Standard Location of the Elements in the
Symbol for Nondestructive Examination
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List of AWS Documents on Definitions and Symbols

Designation Title
A2.1-W(Ca Welding Symbol Chart Wall Size
A2.1-DC? Welding Symbol Chart—Desk Size

A2.1-WC XL Welding Symbol Chart—X-Large Wall Size
A24 Standard Symbols for Welding, Brazing, and Nondesiructive Examination

A3.0M/A3.0 Standard Welding Terms and Definitions, Including Terms for Adhesive Bonding, Brazing, Soldering,
Thermal Cutting, and Thermal Spraying

A3l Master Chart of Welding and Joining Processes

“ A reproduction of the charts is shown in Annex E. [t should be understood that these charts are intended only as shop aids. The only complete and
official presentation of the Standard Welding Symbels 1s in AWS A2.4.
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SMAW Shielded Metal Arc Welding PICIR-TPPSE PyeL | [ PN N LN PR
GMAW Gas Metal Arc Welding S8 cladloe L wsd (o) K55
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SAW Submerged Arc Welding S92 23 oosd (5K Se>
EBW Electron Beam Welding S g5y b (o) KS0
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MIG Metal Inert Gas Welding 555, Bdlre 5L 3B 05  gylSaes
EGW Electro Gas Welding

s m S — I S s




WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs

B G5 ) i A sa S Siled

ok 03l (fign M -F 4y 380 (s F Ladlaa 8-V a5 i -Y g ) -
uij;dg..‘i@\ =Y




WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs
(393 1E § (303 (5)Eibgn AliAL (slo sighsd b (bl U
(SMAW , GTAW ,GMAW , OAW , PAW, ....)

sols s 5)Ebes
Olds Clls 5)Ebes

Shielded Metal Arc Welding-SMAW jlsgiibgy ¢,3ws 3)35) b 5)Sibgs
submerged arc welding-SAW sypgap) s)lags

MIG/MAG L GMAW Bbaélas y5 b 5)labgs  *

TIG yEibgs b GTAW  (,i3m3E55 )33 g bélas )5 L s5)Ebgs  °

PAW Lawslly (5)Sibgs  *



https://fa.wikipedia.org/wiki/%D8%AC%D9%88%D8%B4%DA%A9%D8%A7%D8%B1%DB%8C_%D8%A8%D8%A7_%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%D9%88%D8%AF_%D8%AF%D8%B3%D8%AA%DB%8C_%D9%BE%D9%88%D8%B4%D8%B4%E2%80%8C%D8%AF%D8%A7%D8%B1
https://fa.wikipedia.org/wiki/%D8%AC%D9%88%D8%B4%DA%A9%D8%A7%D8%B1%DB%8C_%D8%A8%D8%A7_%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%D9%88%D8%AF_%D8%AF%D8%B3%D8%AA%DB%8C_%D9%BE%D9%88%D8%B4%D8%B4%E2%80%8C%D8%AF%D8%A7%D8%B1
https://fa.wikipedia.org/wiki/%D8%AC%D9%88%D8%B4%DA%A9%D8%A7%D8%B1%DB%8C_%D8%A8%D8%A7_%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%D9%88%D8%AF_%D8%AF%D8%B3%D8%AA%DB%8C_%D9%BE%D9%88%D8%B4%D8%B4%E2%80%8C%D8%AF%D8%A7%D8%B1
https://fa.wikipedia.org/wiki/%D8%AC%D9%88%D8%B4%DA%A9%D8%A7%D8%B1%DB%8C_%D8%B2%DB%8C%D8%B1%D9%BE%D9%88%D8%AF%D8%B1%DB%8C
https://fa.wikipedia.org/wiki/%D8%AC%D9%88%D8%B4%DA%A9%D8%A7%D8%B1%DB%8C_%D8%A8%D8%A7_%DA%AF%D8%A7%D8%B2_%D9%85%D8%AD%D8%A7%D9%81%D8%B8
https://fa.wikipedia.org/wiki/%D8%AC%D9%88%D8%B4%DA%A9%D8%A7%D8%B1%DB%8C_%D8%A8%D8%A7_%DA%AF%D8%A7%D8%B2_%D9%85%D8%AD%D8%A7%D9%81%D8%B8_%D9%88_%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%D9%88%D8%AF_%D8%AA%D9%86%DA%AF%D8%B3%D8%AA%D9%86%DB%8C
https://fa.wikipedia.org/wiki/%D8%AC%D9%88%D8%B4%DA%A9%D8%A7%D8%B1%DB%8C_TIG
https://fa.wikipedia.org/wiki/%D8%AC%D9%88%D8%B4%DA%A9%D8%A7%D8%B1%DB%8C_%D9%BE%D9%84%D8%A7%D8%B3%D9%85%D8%A7

WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs

(303 1€ § (305 (5)Ebgs CalTAs (sl aizhs b (Gin) O
SAW  (5)363 )3

iR Glyagao a0




WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs

(395 1E § (303 (5)Ebga aliAs (slo sighys b (a6l U
GMAW CO2 hslasils

39350
s

Jr
Eilas 78




WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs

(303 1€ § (305 (5)Ebgs CalTAs (sl aizhs b (Gin) O
GMAW CO2 wbélos )5

al Gas Metal-Arc Welding (GMAW) )

or
Metal Inert Gas Welding(MI1G)

Solid wire
electrode

Shielding gas

Wire guide and
contact tube

Solidified




WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs

(303 1€ § (305 (5)Ebgs CalTAs (sl aizhs b (Gin) O
GMAW CO2 wbélos )5

S)ls 53))15 aa g Cumas €o2 (5)Sibgs

g3 o3k 3393 5L §) a5 3gib (o Gl (I w98 5)(Ebgs slasiaTys j) (o9)5 MCO2 ()Eibgs
oS olas BCO2 H5 ) ghg) B3 )3 301 (0 d3LaTw) Ja3) sl s s g3 DT (53)35N ywed
sPBY slo gog) )) (3 s (,£4iSs Sl Jbg) § €lg3) (5)(Eibga ATl @ angs b 3o (6 d3LaTw] sumS) (53

3330 sl ($70)0iS5 a3 Hd g @aliuo JDyim5 g sibyy .cuwlco2  (ivg) @ 5)Ega. (ILaddly s)lgs § @alio )3 T
A0 golbwal JTh (5)ENgs Oblac a jL a5 oab Gl Oilehs jBEigs § Sl )s

' @ / 0095 JLa3l O)gay wlds JETBY
! gl JEBY -

Suwl JEB
W0 spwl JEs) .




WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs

(303 1€ § (305 (5)Ebgs CalTAs (sl aizhs b (Gin) O
GMAW CO2 wbélos )5

i B

... y I
oaS wad Jlasl cJl> PP X PRU g | LT [PESY P

&l o yhas Jlast Ul Il JLasst cal>




WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs
(305 1€ § (303 (5)Eibgs alTAs (sla aighs b (Gl U

MIG/MAG welding
MAG : metal Active Gas
MIG : metal Inert Gas

GMAW : Gas metal Arc welding o2 (5 dion sble
2 )5 uvgs b

OGS O JoTLS WAES

ol osib 05 1 o)Ly d3s

5)Eikga 3ighd )s D Oy

co2 : 5)Sibga les

30) 5)33 @ Ll l.g,_ﬁ 0 )y Lol .aiSue Yls)gan 133 cales ) siyls a5 (abYks )65 )s o (53w ase
)3 (g eibs Lulas ) le3 (o A5 Cuwl ees 9

10035 (0 o)lb) 3T @ aslsl )y a5 Cuwl gulas shls WCO2 Jby) @ (s)Eibea

)5 sl

W) )3 § 233833 Oljagad

15 a2)ad 9305 gl il Cawgy 3k gsas awl plse)



WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs

(303 1€ § (305 (5)Ebgs CalTAs (sl aizhs b (Gin) O
GTAW  o5) bslas i(5

GTAW —

o b
Kolas ;18

wie ¢y

[P s v.—.mi;a 39yt

e A b




WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs

(303 1€ § (303 (5)Ebga aliAs (sla 3ighs b Gwl O
GTAW  p5)l bslas i5

)Eibga slasiahyd i) 53 § )5 pw 5)ENs sighsd STIG (5)EDgs PIWETS P 3 )5 ) Eigs
0l 8 o3laiw bl aybs bl jl s)le JB9s sla))s § Cls C138aS a5 a5 yo )y .Cusl H)oad
0¥80 § U535 § enizsy] ST « S5) 26 slased SINTIG  (5)abos yas sslaiml 3)lge dles j|
)b g Alg) ba Aaalv )y o)) .l Gl B5) 35 sDgd § egaissg)l il asd Alaln S)6 sla F)y S
A0 (0 03w LAslge slasy)5 g JBG)gy Cadlw

WELDING TORCH
SHIELDING GAS

TUNGSTEN ELECTRODE
MOLTEN WELD METAL
SOLIDIFIED %
WELD METAL FILLER
ROD

BASE METAL




WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs

(93 NE (203 ¢5)Sibga AlTAL eslo ighd b (D) U

GTAW 5\ bélas )5

) 33 Bdlas )5 giingy G183 gIwSEs gwgd $)Eikgs plas LTungsten Inert Gas Gy )Eings

-9 @1 0ol5g)3 (2100 ((20)s «(olAS ((axO)Ty S § 305 AlTAL @yl )3 (5)Eibes slouie) B ees
yold y i (5)1350 o) Jas sqibsg s aialids 995)T gbgs Jolaies § 5)badal eb b yid glp) )s sblbeo
Ol 5)(Bibgs suhs ol )y 095)\ 15 )1 osa3w)

lgioland @Lled )s (3o pe § Gia] Crhw pe § Cdw OIS ()E0s $Ip 016362TIG 5)Labes sishs )|
(00300001 :JBs 0lgic @) chyyb g Sib Oladv $)Eigs e3¢0 (5)EWes £03 M) )1 aslaiw) b .3)5 aslaiw)
smb(,,o aaalis L6 g )(51»\ Lals GOlis anbes § gwed ob0) (1 )s sl elail ) )iNsé Caa3 slaaly) G

Jlos) Lols S)Ebgs G 2335 Cbhslas ydwmadl Jlds )s 1) 0lvs assgs g gwed G A (DS 19Pe ass )
AP 0381 3080 @ Juls @ L) .3)5 (,85is |y Cihslas aiws ass ol 13 )13 (5639) (Sld3g)iS) ok .35 elail
Gbslas b 5)EDYs (B) £9)b a5 ab £1ITIG)) PImSi5 39)33) g (1id §5 b (5)EDBes 1AWe ass ) SNSs
3083 133 a2l 19150 ans )3 )y 3)5 Cidy 335 )by aSisl 3989 b gy o) e i



WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs

:005)1 5)Siboa o3laTiw) 3)lg.0

1 Loy sy § SH0 Oladio s)s (Bes s -3))s ¢lghd 35 His a3 sle ) JLas) )s ae5)T Gbes
195 )1 33193 (8 a5 Cuwl (WS (33 o33 Gbigel § panATs ) Sibgs .3g (0 a3laiwl 5)Eibgs ogub 1)
13 095)1 ) o3(aTwl 3)lg8 333 Jolaie .3)ls (D0 W3 § PaBAT @ jlad adya 3l 835 aslatwl (g5)T
O1)aga5 OBl § (-30)s @360 (axboyly @3l )3 .cunl Pe5)T b eoxiasy)T 5)Eisgs § gns (5)Eibga
3ol (0 a3(aiwl Pg5)T )5 b (5)(Evgs )1 (olias

:099)1 5)(5ibga )3 losg)IT) ¢lgil

5 (0 Oy Oy 5)Eibgs 035 § 30 (0 a3laTw] Eoxixe)T (isgs (S (L) Jaw) alls HTWALS 39)35))
&5) 3)) A5)ls @2)§3 PZ- © Gl G) 10)3 a5 )ls 493 17~ bl 3)ls £65 95 a5 )y @2)93 IS5 39)35))
A0 (0

Ol abw B3y o1 wodie Cuslle a5 )y eaigSp) ATwiT 3g) i

Quwl 33) s a5 )l HEY HTwEES 3¢)3S))

Ol A3) (b a5 )ls e HIwAiS 3g)3S))




WPS Jaall)gims arg3 g ¢5)5ibos ()l Jbjesl (101aa3 o)gs

AWS A 5.12 »)lsiGw) b Gslos ¢,i5m35iT (sla 39)35)1 ssdy 55)

SECTION I - IDENTIFICATION

Mamufacturer/Supplier: Welding Material Sales Telephone No: 630-232-6421 Emergency No: 800-424-9300
Address: 1340 Reed Road Geneva, IL 60134 E-mail: info@weldingmaterialsales.com
Trade Name: Specification: Classification: AWS Color Id
Pure Tungsten, EWP (WP) (Green

2% Ceniated Tungsten EWCe-2 (WCe20) Grey

1% Lanthanated Tungsten EWLa-1 (WLal10) Black

1.5% Lanthanated Tungsten EWLa-1.5 (WLal5) Gold

2% Lanthanated Tungsten IS AS EWLa-2 (WLa20) Blue

1% Thorated Tungsten A“ (]‘,2016%84‘3). 12 EWTh-1 (WTh10) Yellow

2% Thonated Tungsten EWTh-2 (WTh20) Red
Zirconated Tungsten EWZr-1 (WZ13) Brown
Zirconated Tungsten Z1-8 EWZr-§ (WZi8) White

Rare Earth Tungsten WG EWG(WG) Pink
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Tungsten Tungsten
Electrodes Electrodes

2.4mm X 175mm gl 2.4mm X 175mm
[approx.3/32"x7"]

T Thoriated (WT20)

[approx.3/32"x 7"]
2% Thoriated (WT20)

10 Pieces i D Pieces
Ground Finish i Ground Finish
ANSI/AWS AS5.12M-98

ANSI/AWS A5.12M-98
ISO 6848

ISO 6848
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https://fa.wikipedia.org/wiki/%D8%A7%D9%86%D8%B1%DA%98%DB%8C_%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%DB%8C%DA%A9%DB%8C
https://fa.wikipedia.org/wiki/%D8%B3%DB%8C%D9%85%E2%80%8C%D9%BE%DB%8C%DA%86
https://fa.wikipedia.org/wiki/%D8%A7%D9%84%D9%82%D8%A7%DB%8C_%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%D9%88%D9%85%D8%BA%D9%86%D8%A7%D8%B7%DB%8C%D8%B3%DB%8C
https://fa.wikipedia.org/wiki/%D9%85%DB%8C%D8%AF%D8%A7%D9%86_%D9%85%D8%BA%D9%86%D8%A7%D8%B7%DB%8C%D8%B3%DB%8C
https://fa.wikipedia.org/wiki/%D9%85%DB%8C%D8%AF%D8%A7%D9%86_%D9%85%D8%BA%D9%86%D8%A7%D8%B7%DB%8C%D8%B3%DB%8C
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E MK Y Z A NG,
'
Electrode usability
Tensil Primary 4’ 1: Flat, horizontal, vertical and overhead
strength walding position | 2 Flat, horizontal filet
A B, C, D, e, with number; a maans to match alloy compasition
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E8018-B2

Electrode

Tensile in KSI

Position

Type of coating and current

Chemical composition of weld metal deposit
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Example: E71T-8 | X

Current Carrying Electrode
70,000 psi Min. Tensile Strength —

Welding Position
(0=Flat & Horizontal, 1= All Position)

Tubular (Flux Cored Electrode)

Usability & Performance Capabilities
(can be self-shielded or gas-shielded wire types)
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AWS AS 1/A5 1M 2004
An American National Standard

[
[
Specification for
Carbon Steel
Electrodes for
Shielded Metal
Arc Welding
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A5 DIMIASD] Procaramant Guldelines for Conmaon able s— Welading and Allled Provesses—Flior and Geas Shisladed Elecrrical
(TS 14344 MO 'H'-ef.l'a'lnx Fronce f5es

A5 A5 2 Specificariw for Filler Merad Stondvend Sizes, Pockaging, and Physical Arrnbares

A5 /A5 M Hpeclfieartn for Carbon Freel Elecrrode s for Shialded Meral Are Welding

A5 A5 M Epecifieariw for Carbon and Low-Alloy Sreel Rods for ogfeel O oas We laling

A5 WASIM Hpeclfieard for Alwrainuen and A Do b -Alloy Eleorrodes for Shie fdesd Meral Are Welding
A5 VA5 AM Epecifiearewt for Siainke sr Sreel Elecrmde s for Shie blsa Meral Arc Welding

A5 5/A55M Specifieartn for Lo Alls v Sreel Elecrrods s for 5 e lded Meral Are Welding

A5 A5 GM Epecificarion for Copper and Copper-A Boy Flecrmdes for Shielded Mernal Are Welding

A5 TIASTM Speclfiearion for Copper and Copper-Alloy Bare Welding Rods and Elecrrodes

A5 RASEM Epecificaren for Filer Meraly for Brasng and B rere Welding

A5 OV AS 9N Speclfiearion for Bare Srabnless Sreel Welding Elecrades and Rods

A5 1IVAS 1M Weld brg Covessmmanlle s—Wire Elscrrmdes, Wires and Rods for Welding af Al froen and Afweralnaore-Alloys—
(IS0 18273 MOD (CleessffTeerionn

A5 11/AS 11IM Specifiearin for Micke§ and Nickel-Alloy Welding Elecrrodes or Shielded Meped An Welding
A5 1I2MIAS 12 Hpeclfieargw for Tlargsren and (D aode Dispersed Thngseen Elecrredae s for A e Welding amad Clerrin g
(TS0 GR4E MDY

A5 130/ AS5 13M Epecifiearion for Surfacing Elecrrodes for Shielded Merad A e Welding

A5 14 AS 14 Speclfiearton for Nickel and Nickel-Alloy Bare Welding Elecrmde s and Rods

A5 15 Epecificaren for Welding Elecrmaes and Roads for Casr fron

A5 IS AS 1GM Hpecffieario for Tiranium and TTeealere- Allvy Welding Elecrrode s and Roals

A5 1TIAS 1ITM Specificaren for Carbon Sreel Elecrmde s and Fhoves e Subime rged Are Welding

A5 1R/ AS 1TREM Speclfiearton for Carbaon Sreel Elecrrde s and Rods for Gas Shislded Are Welding

A5 19 Speclfieard for Magre shom Alloy Welding Elec rodes anad Rods

A5 21/AS21IM Epecifieariv for Buare Elecrodes and Roas e Swurfocing

A5 XAS XA Speclfiearin for Srainless Sreel Fluae Cored and Mepd Cored Welding Elscrrodes and Rods
A5 A5 I Specifieario for Lo Allvy Sreel Elecrrode s angd Flwses e Subime rged Are Welding

A5 VA5 24N Hpecffiearin for Zireonben and Freonlwme-Allay Welding Elecrodes and Rods

A5 250 A5 25M Epecifiearew for Carbon and Low-A Doy Sreel Elecrmde s and Fhoces e Elecoroskeg Weld beg
A5 DEIAS TGN Specifiearion for Carbon and Low-A Doy Sreel Elecrodes for Elecrrogas Welding

A5 TRIAS 2TRM Epecificarimn for Low- Alley Sreel Elecrmade s and Rods for Gas Shielded Arc Welding

A5 3 AS 30N Specificarin for Consuwrmelle rerrs

A5 31 MIAS 3] Specificaren for Flus s for Brezing and Braze Welding

A5 3INSAS 32 Welding Conswmables—Gase s and Gas M iouwre s for Fusion Welding and Allled Proce sses
(IS0 14175 MO

A5 A5 34M Speclfieardwn for Nickel- Aoy Elecrrode s for Fhoe Cored A e Welding

A5 3460 A5 36 Epecificarion for Carbon and Low-A Boyv Sreel Fhoe Cored Elecrrdes or Fhor Cored Are Welding and Meral

Caored Elecrmdes for Cees Menal A re Welding
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Table A1
Typical Storage and Drying Conditions for Covered Arc Welding Electrodes

Storage Conditions®
AWS Classifications Ambient Air Holding Ovens Drying Conditions®
EXX10-X . 5 .
EXX11-X Ambient temperature 100-120°F (38-49°C) Not recommended
EXX13-X o " 5 5
E7020-X o W () 10-120F (845°C) ikl e
E7007-X percent max relative humidity our at temperature
EXX15-X
EXX16-X z 500-800°F (260-427°C)
¢ L - 0
EXX18M(1) Notrecommendol Col L Lo 1 hour at temperature
EXX18-X
Notes:

a. After removal from manufacturer’s packaging.

b. Because of inherent differences in covering compositions the manufacturer should be consulted for the exact drying conditions.

¢. Some of these electrode classifications may be designated as meeting low moisture absorbing requirements. This designation does not imply that
storage in ambient air is recommended.




Table A2
Typical Storage and Drying Conditions for Covered Arc Welding Electrodes

AWS Storage Conditions®

Classifications Ambient Air Holding Ovens Drying Conditions®
E6010, E6011 Ambient tempcerature Not recommended Not recommended

E6012, E6013, 80 £ 20°F (30 £ 10°C) 20°F (12°C) to 40°F (24°C)

E6019, E6020, 50 percent max relative above ambient temperature 1 hour at temperature
E6022, E6027, humidity 275 £ 25°F (135 £ 15°C)
E7014, E7024

E7027

E7015, E7016, 50°F (30°C) to 250°F 500 to 800°F (260 to 427°C)
E7018, E7028, Not Recommended® (140°C) above ambient 1 to 2 hours at tcmperature
E7018M, E7048 temperature

Notes:

a. After removal from manufacturer’s packaging.
b. Because of inherent differences in covering composition, the manufacturers should be consulted for the exact dry-
ing conditions.

¢. Some of these electrode classifications may be designated as meeting low moisture absorbing requirements. This
designation does not imply that storage in ambient air is recommended.
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Table 11
Diffusible Hydrogen Limits for Weld Metal®

AWS Classification

Diffusible Hydrogen Content,

AS.1 AS51IM Diffusible Hydrogen Designator Average mL/100g Deposited Metal, Max.®
E7018M E4918M None 4
E6018 E4318 |
E7015 E4915 HI16 16
E7016 E4916 |
ET018 E4918 HB8 8
ET028 E4928 |
E7048 E4948 H4 -4

E

* Diffusible hydrogen testing in Clause 18, Diffusible Hydrogen Test, is required for E7018M [E4918M . Diffusible hydrogen testing of other low
hydrogen electrodes is only required when the optonal diffusible hydrogen designator 15 added.
b Some low hydrogen classifications may not meet the H4 and HS requirements.




Table 7
Chemical Composition Requirements for Weld Metal

AWS Classification Weight Percent®
Combined Limit for
LNS® Mn + Ni+ Cr
AS.1 A5 1M Number C Mn Si P S Ni Cr Mo A% + Mo + V

E6010 E4310 Woe010 ]
E6011 E4311 Wo6011
E6a2 E4312 Woe012
E6013 E4313 Woe013 L 0.20 1.20 1.00 NS, N.5. 0.30 0.20 0.30 0.08 N.5.
E6019 E4319 W0o6019
E6020 E4320 W0oe020
E6027 E4327 W06027

o

E6018  E4318  WO06018 003 060 040 0025 0015 030 020 030 0.08 N.S.
E7015 E4915  W07015 015 125 090 0.035 0035 030 020 030 0.08 1.50
E7016 E4916  WO07016 015 160 0.75 0.035 0035 030 020 030 0.08 1.75
E7018 E4918  WO07018 015 160 0.75 0.035 0035 030 020 030 0.08 1.75
E7014 E4914  W07014 015 125 090 0035 0035 030 020 030 0.08 1.50
E7024  E4924  W07024 015 125 090 0035 0035 030 020 030 0.08 1.50
E7027 E4927  W07027 015 160 0.75 0035 0035 030 020 030 0.08 1.75
E7028  E4928  WO07028 | 5
E7048  B4948  Wotoss ¢ 015 160 090 0035 0.035 030 020 030 008 1.75
0.40
E7018M E4918M WO7018  0.12 to 080 0030 0020 025 015 035 005 N.S.
1.60

2 SAE/ASTM Unified Numbering System for Metals and Alloys.
b Single values are maximum. N. 8. means Not Specified.
¢ Analysis for boron is required to be reported if intentionally added, or if it i known to be present at levels greater than 0.0010%.
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20. Standard Sizes and Lengths

20.1 Standard sizes (diameter of the core wire) and lengths of electrodes are shown in Table 12.

1 20.2 The diameter of the core wire shall not vary more than +0.002 in [0.05 mm] from the diameter specified. The length
 shall not vary more than =1/4 in [ 10 mm] from that specified.

| 7See AB.2 in Annex A.

Table 12
Standard Sizes and Lengths
Core Wire Diameter® Lengths®®
A5 (im) A5 IME (mum) A5 1 (im) AS M (mum)

1716 1.6 9 25
564 2.0 9or 12 225 or 300
3732 12 or 14

25 300 or 350
1/8 32 14 350
5/32 4.0 14 or 18 350 or 450
316 14 or 18

5.0 350 or 450
7/32 14 or 18 or 28

6.0 350 or 450 or 700
1/4 18 or 28
516 5.0 18 or 28 450 or T

* Lengths and sizes other than these shall be as agreed between purchaser and supplier.

“In all cases, end-gripped elecirodes are standard.

SIS0 544 Welding consumabl ex — Technical de livery conditions for welding filler materials — Type of product, dimensions, tolerances and markings.
See 20.2 for wlerances on diameter and length.




Table A-3—Copper-Nickel and Nickel-Based Alloys

AWS 5.11, Classification ENiCrFe-2 or -3
AWS A5 11, Classification ENiCu-7

AWS A5.11, Classification ENi-1

AWS AS5.11. Classification EN1iCrMo-10
AWS A5.11, Classification ENiCrMo-4
AWS A5 11, Classification ENiMo-7
AWS A5.11, Classification ENiCrMo-9
AWS AS5.11, Classification ENiCrMo-11
AWS AS5.11, Classification ENiCrMo-3
AWS AS5.11, Classification ENiCrCoMo-1

An unlikely or unsuitable combination. Consult the
purchaser 1if this combination is needed.

FATIQOTMIOOOW e

- . = = S -
Z 12§ B2l |2 |2 2 E |g |2
s B E [Bs I § E B E E E B
= 2 2 B8 2 E I [ | B |E
g IS |2 [E=2 - v B & I B &
_ = B 5 s B B L B B & 9
Base Material = z = =2 |& =y =y g 2 2 s <)
Note! g = 2 FZF F I | | [ | |=
ICarbon and I ow-Alloy Steel IBC [BC [ A A A A D E I3 G H
1300-Seres Stainless Steel IBC IAC AC A A A 1A D E [E G H
K00-Seres Stainless Steel B B AC A A A 1A D E i G H
[70-30 & 90-10 Cu-Ni B B C C C C C = b b b *
IAlloy 400 (NO4400) B BC A A 1A 1A 1A A i3 A A
Nickel 200 (N0O2200) AC IAC IAC AC D ICE ICF CG ICH
IAlloy 800 (NO8800), 800H (N0O8810), 800HT (NO8811) KT A A 1A DY [ET igi] GJ [HT
IAlloy 600 (NO6600) A AT A DY = i} GJ [HT
IAlloy 625 (NO6625) i i DT ET [ET GJ HT
IAlloy 825 (N0O8825) i DT ET i} GJ HT
IAlloy C-22 (NO6022) D ET i} GJ [HT
IAlloy C-276 IN10276) E i3} GJ [HT
IAlloy B-2 (N10665) i GJ HT
IAlloy G-3 (INO6985) G [HT
IAlloy G-30 (N06030) [H
Notes:

1  Appendix A 3 refers to coated electrodes. For bare wire weld-
ing (SAW, GMAW, GTAW), use equivalent electrode classifi-
cation (AW'S A5.14). Refer to the text for information on other
processes.
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A-2—Stainless Steel Alloys

Base Material
Note 1.2.3

&| Type 410 Stainless Steel

&| Type 4108 Stainless Steel

ICarbon and I ow-Alloy Steel

&l B[ Type 405 Stainless Steel

Tyvpe 405 Stainless Steel

0
z >
os Lo
[olle!
|t
[o]le!

Type 410S Stainless Steel

b
9

Type 410 Stainless Steel

&l &l Bl | Type 317L Stinless Steel

O &l &/ Type 304 Stainless Stecl

Type 304 Stainless Steel

H

)

Type 304L Stainless Steel

3 g el Bl &l & Type 3041, Stinless Steel
SIS Bl &l &l & Type 347 Stainless Steel

Type 304H Stainless Steel

= E Ol Bl B[ Bl Type 304H Stainless Steel

-
i

Type 310 Stainless Steel

RIZEEES é é é % Type 310 Stainless Steel

Type 316 Stainless Steel

e % SIS S Bl &l Bl Bl Type 316 Stainless Steel

&
kgl

Type 316L Stainless Steel

Rl g 8 &l Bl Bl &l Type 3161 Stinless Steel

Type 317L Stainless Steel

Type 321 Stainless Steel

T[T 8 u/k3 r?’ r?1 r?1 a g g a Type 321 Stainless Steel

Type 347 Stainless Steel

T

Legend

AWS AS 4 Classification E309-XX

AWS A5 .11 Classification ENiCrFe-2 or -3%
AWS AS 4 Classification E410-XX [(0.05% C max. and heat
treatment @ 1400°F (760°C) required]

AWS AS 4 Classification E308-XX

AWS AS 4 Classification E347-XX

AWS AS 4 Classification E316-XX

AWS AS 4 Classification E316L -X3X

AWS AS 4 Classification E308L-XX

AWS AS 4 Classification E317L-XX

AWS AS 4 Classification E308H-XX

AWS AS 4 Classification E310-XX

ARHIOTMHD oW

Notes:

1 Appendix A-2 refers to coated electrodes. For bare wire welding
(SAW., GMAW, GTAW), use equivalent electrode classifications
(AWS A59, A5.14). Refer to the text for information on other

processes.

2 The higher alloy electrode specified in the table is normally pre-
ferred.

3 See 6.3 of this document for weld metal delta ferrite require-
ments.

4 Refer to 6.2.2 for the temperature limitation for nickel-based
filler metals.
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APl RECOMMENDED PRACTICE 582

Table A-2—Stainless Steel Alloys

: 2 2 R B 2 [z @ B B [ [z
F A Z 7 £ Z Z Z £ £ Z
3 L 5 |3 L 5 B <
= A P g @ 7] ; s » » g §
I 3 - e o o 3 & o3
= = = = =2 § = & = = - e
e _— T = = = z S - = = -;' - -
s¢ Mate & & -8 - - & &
Note *-2-3 =y = = = ey =y = - - = = g
Carbon and Low-Alloy Steel AB AB AB AB AB AB AB AB AB AB AB AB
Type 405 Stainless Steel ABC JABC ABC B AB AB AB AB A B AB AB AB
I'ype 4108 Stainless Steel ABC JABC AB AB AB AB AB AB AB AB AB
Type 410 Stainless Steel ABC |AB AB AB AB AB AB AB AB AB
Type 304 Stainless Steel D IDH DJ A DF DGH DI DE DE
Type 3041 Stainless Steel H DHI A DF GH H1 DE DE
Type 304H Stainless Steel i) A F) NDGH) DU DEJ )
Type 310 Stainless Stecl AWK A LA A A
Type 316 Stainless Steel 3 -G B T EF
Type 3161 Stainless Steel G Gl HG G
Type 3171 Stainless Steel 1 El el
Type 321 Stainless Steel | 8 3
Type 347 Stainless Steel =

Legend

AM=rzOmMmec OA® >

AWS AS 4 Classification E300.XX
AWS AS._11 Qlassification ENiCrFe-2 or -34
AWS A5 4 Qlassification B4 10-XX [(0.05% C max. and heat
treatment @ 1400°F (760°C) required]
AWS AS 4 Classification E308-XX
AWS AS 4 Classification E347-XX
AWS AS 4 Classification E316-XX
AWS AS 4 Classification E316L-XX
AWS AS 4 Classification E308L-XX
AWS AS 4 Classification E317L-XX
AWS AS 4 Classification E308H-XX
AWS AS 4 Classification E310-XX

Notes:

! Appendix A-2 refers to coated clectrodes. For bare wire welding
(SAW, GMAW, GTAW), use equivalent electrode classifications
(AWS AS.9, AS5.14), Refer to the text for information on other
processes,

2 The higher alloy electrode specified in the table is normally pre-
ferred.

3 See 6.3 of this document for weld metal delta ferrite require-
ments.

4 Refer to 6.2.2 for the wemperature limitation for nickel-based
filler metals.



AGNE AS 1FAS I 2

AWS Filler Metal Specifications by Material and Welding Process

T
CENLAK
O SN P o A0 AW ESW ELTW Frering
i‘i’;"“ ASD | AS. TR, AS 36 AS 6 AS 1T ASDS AS. D6 ASE, AS 31
!1.*'“'1 Ay ASD AS S AS.DE, AS 36 AS 6 AS. 23 ASDS AS. D6 ASE, AS 31
i
::—’:1']"’ = A5 4 ASD ASID ASID AS. D ASD ASQ ASE, AST]
ot A5 15 A5 15 AS_1S AS1S ASE.ASII
Trcen
il A5 11 AS.14 ASTE A5 14 AS1 ASR, AS3]
Al ko=
A o ro T
T | =5 = 53
P a" AS 10 ASE, AST]
1
Copper 5 57 5 % 53
Albr AS.G A5 T ASE, AST]
T i o .
Al AS 16 ASE, AST]
3 a3 mooen i T A5 ASE ASTI
Adloys - .
N v -
Sl T = LT
= =5 = 53
Albagm AS_ 19 ASE, AST]
Thomn = fen
£ = 2R
H eciraonde M-
Braorimg Aoy =
= = = 53
] Flhu e ASE, M 1
S Famcdi g AS2] AS 13 AS 21 AS2] AS 21
Al ko=
e = il A5 R0
T =i
Ehielkdinge
o — = AS J2 ASITZ AS T
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Welding Positions ..

PA 1G/1F Flat / Downhand

PB 2F Horizontal-Vertical

PC 2G Horizontal

PD 4F Horizontal-Vertical (Overhead)

PE 4G Overhead

PF 3G/5G Vertical-Up

PG 3G/5G Vertical-Down
H-L045 6G Inclined Pipe (Upwards)
J-L045 6G Inclined Pipe (Downwards)
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S)Ebgs sla Cuades gloil Aabn U

1G, 2G, 5G, 6G, 6GR (& Ay slo cuedes U
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S)Ebgs sla Cuades gloil Aabn U

1F, 2F, 3F, 4F , 1G, 2G, 3G, 4G (o )y sslo cuadge O

-
b=
ASME: 1F . : X ASME: 2F
PA Lg)LiLu9.:? Cusuog  PB =
Fillet - Plate 4
ASME: 4F ASME: 3Fd

PG

ASME: 3Fu

PF
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Table 6.1
WPS Qualification—Production Welding Positions Qualified by Plate, Pipe, and Box Tube Tests (see 6.4)

0202 L LAV L LA S

i Production Plate Welding
3 g Qualification Test Qualified Production Pipe Welding Qualified Production Box Tube Welding Qualified
i T, Y-, T Y-
g Weld Test Groove | Groove Butt Join# K-Connections Butt Joint K-Connections
H Type | Positions | CIP PIP Fillett CIP PJP CIP FIP Fillet® CIp FIP CIP FIP Fillet®
1G F F F F F F F F F
CIp 26 EH FH FH FH FH FH FH FH FH
Grooves 3G v v v v v v v A A
P 4G OH OH OH OH OH OH OH OH OH
]_; IF F F F
el F F.H F.H F.H
E Filless e v v y
4F OH OH OH
Plug/ o s s ..
Slol Qualifies Plug/Slot Welding for Only the Positions Tested
CIP—Complete Joint Penetration PIJP—Partial Joint Penetration
- # Qualifies for circumferential welds in pipes equal to or greater than 24 in [600 mm] nominal outer dizmeter.
w U Fillet welds in production T-, Y-, or K<connections shall confomn to Figure 10.5. WPS quali fication shall conform 0 6.13
i @
z £ Qualifies for a welding axis with an essentially straight line, including welding along a line parallel to the axis of circular pipe.

HEEAL IO} ¥
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CLAUSE &. QUALIFICATION AWS D1.1/D1.AM:2020

Table 6.5
PQR Essential Variable Changes Requiring WPS Requalification for
SMAW, SAW, GMAW, FCAW, and GTAW (see 6.8.1)

Essential Variable Changes o POR Process
Requiring Requalification SN AW | S AW | GMAW | FCAW | GTAW
Filler Metal
(1) Increase in fille -tal classificati
) Increase in filler metal classification x x x
strength
(2) Change mom low-hydrogen to nonlow- X
hydrogen SMAW electrode :
(3) Change fom one electrode or flux-
clectrode q.'luels.l;lhq_'uuun to any other X X X
electrode or flux-electrode
classification®
(4) Change to an electrode or flux-electrode AWS AWS AWS AWS AWS
classification® not covered in: AS5.1or A5 1T or A5 18, A5.28, | A5.20, A5.29, A5.18 or
AS5.5 AS523 or A5.36 or A5.36 AS 28
(5) Addition or deletion of filler metal X
(6) Change from cold wire feed to hot wire X
feed or vice versa )
(7) Addition or deletion of supplemental
powdered or granular filler metal or cut X
wire
{8) Increase in the amount of supplemental -
- ” X
powdered or granular filler metal or wire
(9) If the alloy content of the weld metal is
largely dependent on supplemental
powdered filler metal. any WPS change
that results in a weld deposit with the X
imnortant alloving elements not_meeting
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AWS D1.1/D1.1M:2020 CLAUSE 7. FABRICATION

Table 7.1
Allowable Atmospheric Exposure of Low-Hydrogen Electrodes
(See 7.3.2.2 and 7.3.2.3)

Elecirode Column A (hours) Column B (hours)
A5

ET0XX 4 max.

ET0XXR 9 max. Owver 4 to 10 max.
ET0XXHFR 9 max.

E7015M 9 max.

AS.5

ETOXX-X 4 max. Over 4 to 10 max.
ESOXX-X 2 max. Ower 2 to 10 max.
EQO3 - X | max. Over | 1o 5 max.
E10033-X 1/2 max. Ower 172 to 4 max.
EL1O0X X-X 12 max. Ower 172 tod max.
Notes:

L. Column & Electrodes exposed o atmosphere for longer periods than shown shall be baked before use.
2. Column B: Electrodes exposed 1o aimosphere for longer periods than those established by testing shall
be baked before use.

3. Electrodes shall be issued and held in guivers, or other small open containers. Heated containers are not
mandatory.

4. The optional supplemental designator, B, designates a low-hydrogen electrode which has been tested for
covering moisture content after exposure to a moist emvironment for % hows and has met the maximum
lewel allowed in AWS AS.1/AS. 1M, Specificarion for Carbon Steel Elecirodes for Shielded Meral Are
Welding.
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Table 7.7
Minimum Fillet Weld Sizes (See 7.13)
Base Metal Thichness (T)* Minimum Size of Fillet Weld®
in T n mm
T=14 T=6 1/8¢ 3¢
1/4<T=<1/2 G=<T=12 316 5
172<T=<3/4 12=T=20 1/4 (¥
3=T 20=T 5716 ]

* For nonlow -hydrogen processes without preheat calculated in conformance with 6.8.4, T equals thickness
of the thicker part joined: single-pass welds shall be used.
For nonlow-hydrogen processes using procedures established o prevent cracking in conformance with
0.84 and for low-hydropen processes, T equals thickness of the thinner part joined; single-pass
requirement shall not apply.

" Except that the weld size nead not exceed the thickness of the thinner part joined.

* Minimum size for cyclically loaded structures shallbe 3716 in [5 mm |.
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CLAUSE 7. FABRICATION

BACKING IF USED®= BACKIMNG IF LLSED®
5 f

.I i ,_a'll/

f E:_I_. .
h {Footnote d)
v | Jél A 5
{Footnote a)
|

A !

RADIUS PRECUT BY
DRILL OR HOLE SAW

t>151w /—D=3ain
[20 mm]

R

h (Footnote d)
[Footnote a)
£ =1.51t,

4%
tz15t, if' /\‘l _+—
h (Footnola d}‘

\:{:IGI_E OF L8 ; L
I=15t, SLOPENOT > N / \-:I!
é | A ‘L \

- CRITICAL
{Footnote a) MEED NOT BE TANGENT

NOTCHES PROHIBITED

Y R .r
h {Footnate d) ‘-‘\-—:;‘T//_ (Footnote a) | {Footnote d)
L et = R | e
OPTIONAL METHOD FOR
MAKING CORMER RADIUS

s

ROLLED SHAPE OR
GROOVE WELDED SHAPEDY

2 Radius shall provide smooth notch-free transition; R= 38 in [10 mm] (Typical /2 in [12 mm]).

FILLET WELDED SHAPE®

* Access hole made after welding web to flange.
¢ Access hole made before welding web to flange. The web to flange weld shall not be returned through hole.
9 M = 344 in [20 mm] or t, (web thickness), whichewer is greater, h_,, need not exceed 2 in [S0 mm].

= These are typical details for joints welded from one side against steel backing. Alternative joint designs should be considered.

Figure 7.2—Weld Access Hole Geometry (see 7.16.1.2)
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CLAUSE 7. FABRICATION

AWS D1.1/D1.1M:2020

DESIRABLE ACCEPTABLE UNACCEPTABLE
R < Rpyax R = Rpax

' ; , ' | Excessive
T W W
T0. AKX 7 LW
R < Rpyax R=0
5 anlias SIS &
f Vo

(A) WELD PROFILES FOR BUTT JOINTS

-

DESIRABLE ACCEPTABLE UNACCEPTABLE
- U -
R=0 A EXCESSIVE
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But Joint

Approxmasy 15

(man
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=M. ...

i
1

L N T

Nate: Dimensions ar 'or exampi only

T W TS

ELECTRODE SIZE AND NUMBER OF BEADS

Electode Arrperage
Size and and
Beac Numozt Typo Pola sy Spesd
1
- 3
1 s
Figure 1—Sample Procedure Specit cation Ferm
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QW-463 Order of Removal (Cont'd)

[isc | i Y - S
’IQ%(?: v < er t lf I Ca te /ﬁ)?m @& =l Reduced section
e 7 tensile

Welder Qualification Test according to AWS D1.1

: Face bend
|
I 1
Certificate No.: AASIR701077 ; | Root bend i
Welder's name: Mashaallah Khosravipoya :

Date of birth: 1972 P = | Horizontal plane
| Identification No.: 4072584606 (when piers welded
| Test Picce No.: war 15 U POUNE! TP .. 5 B it SIS
Stamp No.: - NSy if‘ horizor_\tgl
Joint Type: Butt Joint Single V Groove Weld I fixed position) <
|| 7
i Material thickness: 15 mm , : ~
Welding process (es): GMAW | : Root bend
Type: Semi-automatic | Face bend : <
Test ordered by: Fara Gostar Bistoon Co. Reduced section
nsile
Process Variables Actual Values Range Qualified | H te
Backing Back Wolded I
Baso Motal Spocification Carbon Stool QW-463.1(d) PROCEDURE QUALIFICATION
[ Base Metal Thicknoss: 15 mn
( X )Plate( )Pipe Dia: R Plato
Filler metal spocification: AS518 ) |
" al F-No.: 7% ' —— R
Filler metal F-No.: 1 | 6“6%9. s Rediiced s6ctich
Filler metal classification: ER70S-6 Al Aeations -

. /_ tensile

Véeld doposit thicknoss for each welding procoss:

Vlelding position : 16 1F2F16 7z .
e = — = { _a— Side bend
Vertical Progression (uphill | downhilf) : I
| | shiciding gas : Co Cor Side bend
GMAW transfor mode : Globutar Arc Al Excopt Short Arc

GYAW welding current type Ipolarity: - - ’ Horizontal plane

’
[ £ (when pige is welded .
_____ l’"""".ﬂ\""“""‘ (e,
Type of tests and Results | \‘ in horizontal fixed

Visual Examination Results Accoglodio \ position)

Radiographic test results Acceptobie el

Gulde Bend Test Typo and Rosult a = .
| | Fitlot weld — Fracture Yost : - ‘ Side bend
\ Side bend —*7
i We certify that statements in this record are correct and that the test coupons were prepared, welded dr.d/lc.-m’d]p\ Reduced section

: ——— tensile

accordance with the requirements of AWS D1.1:2015 code

Carried out on: 23Jul. 2020

5
. = '§.Dadkhah ADadkhah \ \ /
| Valid until: 23 Jul, 2021 ~ e Technical Manager Managing DireclA\ Z # 3
| AAS company-Tehran- Iran \C5MP LEY 2 _— -
N = =

ASME L Giline 5 )leh s Jemll ) giud 205 (gl 5 Al gl O oS o

Address: Third Floor, No26, Forth St, North Kargar (Amirabad)St., Tehran = iran TelFax : +9821 88335864.7 Wobsito: waww. 238-00.i¢




AWS D1.1/D1.1M:2020 CLAUSE 10.TUBULAR STRUCTURES

[150 mm] MIN.

RESTRICTION RING

[150 mm ] MIN.

SAME O.D. AS TEST PIPE
- OR SAME SIZE ASTEST
BOX TUBING

MINIMUM NOMINAL
TEST PIPE O.D. = 6 in [150 mm; \
NO LIMIT FOR BOX TUBES

S/
0-1/16 in [0-2 mm] —<_

N,
12 in V b
[12 mm] MIN. NG
Z '
— 3/16in [5 mm] MIN.

Figure 10.20—Test Joint for T-, Y-, and K-Connections without Backing on Pipe or Box
Tubing ( > 6in [150 mm] O.D.)—Welder and WPS Qualification (see 10.14.4.1 and 10.18)
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Use of WPS An applicable Yes

WPS available?

<’/i>> No

required?

ASME / AWS

Qualification of the WPS according to the requirements

! ! :

Quasalification based Qualification based Qualification based
on a welding on Prequalified on a standard
procedure test WPS welding procedure
Options to qualifya __
WPS through l l l
WPQR by the Qualification ba'sed on ASME / AWS
. Requirements
manufacturer or, if

Approved / qualified x A
WPQR applicable, by the

examiner/examinin
g body / Customer

l h J v

A rtified
pproved / cestifie —{ WPS prepared by the manufacturer

WPS
:

Release for production: WPS or work instruction (if necessary) prepared by
the manufacturer

The content of this flow is for reference only and does notclaim to be complete or approved.
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WS AZOMAZ D010

)

L=GEEnD:
1 CRATER CRACH
2 FACE CRACK
a HEAT-AFFECTED-Z0OME CRACZK
4 LAMELLAR TEAR

5 LONGITUDINAL CRACH
L] ROCT CRACK
7 ROOT SURFACE CRACK

-] THROAT CRACK

a TOE CRACK

10 TRANSVERSE CRACK

11 UNDESBEAD CRACK

12 WELD INTERFACE CRACK
13 WELD METAL CRACK

Figure B.33—Crack Types




8. Inspection

Part A
General Requirements

8.1 Scope

This clause contains requirements for inspection and nondestructive testing. It is divided into seven parts as follows:

Part A - General Requirements

Part B - Contractor Responsibilities

Part C — Acceptance Criteria
Part D - NDT Procedures
Part E - Radiographic Testing (RT)

Part F — Ultrasonic Testing (UT) of Groove Welds
Part G - Other Examination Methods




AWS D1.1/D1.1M:2020

CLALISE 8. INSPECTION

Table 8.1
Visual Inspection Acceptance Criteria (see 8.9)
Statically Loaded | Cycheally Loaded

Nontubular Nontubular
Discontmuity Category and Inspection Criteria Connections Connections
(1) Crack Prohibition X X
Any crack shall be unacceptable, regardless of size or location.
{2) Weld/Base Metal Fusion
Complete [usion shall exist between adjacent layers of weld metal and between wekd X X
metal and base metal.
(3) Crater Cross Section
All craters shall be filled to provide the specified weld size, except for the ends of X X
intermittent fillet welds outside of their effective length.
(4) Weld Profiles ¥ X
Wel profiles shall be in conformance with 7.23. ' '
(5) Time of Inspection
Visual nspection of welds in al steels may begin immediately after the completed welds
have cooled to ambient temperature. Acceptance critena for ASTM A514, A517, and X X

AT09 Grade HPS 100W [HPS 690W] steels shall be based on visual ispection
performed not less than 48 hours after completion of the weld.
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Penetrant Testing: SurfaceTesting

\

OPEN TO SURFACE/ Cannot be detected by
SURFACE BREAKING Penetrant Testing

SUBSURFACE

INTERNAL

Penetrant Testing can only detect surface breaking defects

Penetrant must be able to enter the defect to form indication
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Standare Contiguration

/e

X-ray Generator/1pc

Controller/1pc Fuse/5pc Connecting Cable/1pc

Power Cable/1pc

Instruction Manual/1pc Earthing Wire 5m/1pc Accessories Kit/1pc

7FE12 o

Step/Hole type 1QI

0.4 mm

o Model-A
I 1 |
L L ! 4 H————
BWRA Step Type BS-3971 0.125 mm
= = o BS-3971
@ O @) O o foXie)
@) 7 FE 11

/ \\

VS
/" DIN-B2FE \
P

_10__isO1é
Wire Type

Flat:Type BS-3971

Typical IQls

m

Wire type IQl
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https://behjoosh.com/cat/products/torch-welding/
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