gwa=t (Fabrication)
awe¥ (Welder) - i &res s afew

s 2.3.90 & swtiw R

GTAW za=iz (GTAW electrodes)

IGAW ¢ TH S F I § AT Eirtad 1 w A g
* TAFIS & THR TATG
o HALT FTTHaHIA F@qTT |

TIG af&w % forw za@=giT (Electrodes for TIG welding)

TIG afeeT % forT Uitee goiaie gef ¥ & S & o1 gt
g\ y& & @ 3,380°C & Hor fag & @1 uF agd
ot wfeery awnl 21

TF YT AR & FO e & a7 ST ® gaH 8
TAFLIS HT ATAHAT HI TETAT ST AT &, Ford g 17 glar &
& a2 uF I=7 FdEE 9 &1 {9y # gwar 2|

frer g SR geragle FAToIT g SR % goFLie I gorar &
T Sfradare T dga¥ Toaed o7 2 |

dmea @ fa arg & fow 9y qed wafed a9y 4ng
ATFTES & ¢
oiferw stFarEe ThO,
. Frewtfaam swmEs Zro,
ERIGCICICUIECHII-(O
- @Rew =AfFEE CeO,

TR TaFEiE W AT G4 (Colour indications on tungsten
electrodes)

ST 3 9@ ded gadgie AN Al vy gl aue Rad
g I 1T FT IAT AT AGHT & | AT TAFEIE W TF
AT WM Tohd I Aeqfd =T &1 T8 2|

fam 10mm T saagre us faow @ & oy ~fea 2|
T TAFLIE % Gl AT SEAATS [T ST aTel 1Y & |

9w & &Y 1 F arg fafed €1 7% e fnw @
Tt i gegfafaes firsr angert # ot (A.C.) afew
% forg 3o faRem Strar 21
2% TfRFw & @y ST A W1 & A ffea ¥ =
TAFES FT ITART SR Ae-fasr g e Fw-firey &g
aret &ied AT qry & "o ©ied @t afesw & forg
ST 2|

o 1% AT & AT A & w1 1 § FfRad G e g
7€ gz @l TIG dce F¢ A0 engat &1 afeew & forg
A &9 & qFA ¢ |

fafimr & gt fer arget & o & =i sitw R ang @

AWS classifications Colour* Alloying element Alloying oxide Current type
EWP Green Pure - AC/DC
EWCe-2 Orange Cerium CeQ, AC/DC
EWLa-1 Black Lanthanum La20, AC/DC
EWTh-1 Yellow Thorium ThO, DC
EWTh-2 Red Thorium ThO, DC
EWZr-1 Brown Zirconium Zr0o, AC

¢ |Colour may be applied in the form of bands, dots, etc,

VAT & AT T AT ST & G G qewe w5 gewe

at any point on the surface of the electrode.
o 9™ (Electrode dimensions)

e ZaFgre 0.5 & 8mm a% fafvr ama & Iuerer 21 TIG
afeeTT T & fow qad s aw ST fFu oW A
AT 1.6-2.4-3.2 31T 4 mm 2| seiagre &1 & fage amr
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22T SITaT @ Y T T WAEAT AT STAAE FNe g
diw, AEfEn e (Grinding angle)

TIG afesT &1 o =7 TR I 3+ % oy U Aoy
ot 7 @ fF dmed sowee w1 o @ & § s S
=1feu |



s afee D.C.3 oo gaiaar & v fa siar €, av
Faa =a o FH F fow seegs fag # s e
FIRT T TF Aot AT T T3 THEA T FHET

frfafd R[S #1 fem Sed saeagis & I8 AT 30+ AIeS
fag #t Tag F fi9 @99 1 3 Far |

TF BT TAAT H TF G0 dog q 3T & AT q9T FH0
ST qF & FeT 8T 2| (Fig 1)

Fig1
S~ — T~
D IS LESS D IS MORE
THAN 2.5mm THAN 2.5mm
— - | — - |
APPROX. 2D APPROX. 1.5D

S
]
EXAMPLE OF GRINDING OF TUNGSTEN ELECTRODES FOR DC WELDING %
=

T T & dog H TA TN F W T4 2tar 21 (Fig 2)

Fig 2
™S— — ~— ]

CONNECTION BETWEEN THE POINTED ANGLE AND THE WELD POOL

WLN239012

AT 0.5 mm F AW & ATT TH GUe T aq & forg
FoFere g &t §7 FTAT S Toagie & SHadatd & agT
w%ar 2| (Fig 3)

A.C. TIG afEw & forw dwwed soegie ®t Mo fFar AT &
T AfeeT TERT & I I8 gq9T WY giaT & % & st
M &9 | foreemar smar 21 (Fig 4)

TR AT #1 UERAT (Grinding of the tungsten

electrode) :

TAFEIS &l YR F¥d A 360 g it AT ATeAT o888 &
g & o 7 fm #ear =fey s few ae fem
ToFgS &1 oaT #¢ 3| (Fig 5, 6, 7)

Fig 3

H 0.5mm
——

FLAT ELECTRODE POINT

WLN239013

Fig 4

TUNGSTEN ELECTRODE FOR AC WELDING

WL220814

Fig 5
T

{
T L
1

WLN239015

Fig 6

z Zi 7

WRONG GRINDING RIGHT GRINDING

WLN239016

TS : Aee¥ (NSQF @R - 4) - 3| 2.3.90 & wwafa Reia

~
-—



IDEAL TUNGSTEN
PREPARATION STABLE ARC

WRONG TUNGSTEN
PREPARATION WANDERING ARC

WLN239017

zawgie fRafa (Electrode condition) : TIG afeT & ama 93
T ToFeie #f feafa &t gwiar 21 (Fig 8)

Fig 8

t? ' s

93 95

WLN239018

frufmt (Comments)

a o=t dve & AU A @ goFte (W e =Ee) i
AT FLE % FT TANT 6T ST | % 9F & forg ara=

Tungsten selection and preparation

(v farg % foeT) Selagie & Aoy § Hiad U dsi & T 31
fer =T (o) &t sgafa 3@ 2|

b zeiwgre # farg agd aer #¥e 1 T % ded freer st &
forg o & | s srfrarfarm o were e fora & wifs afeer
F I g ‘e STt € | afes gafor givwa & Wi smawE
T 2|

C TAFEIT FT ITANT AW TOEAT A9 & L& F faar fFhar

AT ¥ | YATE 9gA o8 FE AT € TAFgrS A, 8 @ |
AR A faeres asit & gar 21

d 7 IT AR To (7 a1gent & afeew & ghar &, St
NRUT ST F TS & AT BldT & A U AT ey
" a1 8 | gadgre AT u¥ g & e &t g % forw ey
&1 FGTAT AT AT | JfT TAT ALT T 1w @, ar 9
afafeaa @l

e Tawze farg agd aw & | ¥fie fuR o= & gt 8, o fag
FE T T TGIAT &, AT a5 AfUF & | 78 de€ § & &
TR THEIA & A AT &, S AT AT 9X
Feafa faars ad 2|

Base metal type Welding current Electrode type Shield gas
Alhtjlrglr:]lgguﬂc;yl/lzagd AC/HE Pure (EW-P) Argon
9 Y Zirconiated(EW-Zr) Argon
0, i -
Copper Alloys, Cu-Ni alloys esp 2% Thoriated (EW-Th2 Argon
and nickel alloys 2% Ceriated(EW-Ce2 Argon, Helium mixture
Mild steels, Carbon steels, DCSP 2% Thoriated (EW-Th2) Argon
alloy steels and Titanium alloys 29% Ceriated(EW-Ce2 Argon, Helium mixture
2% Lanthanated Argon
(EWG-Th2)
GTAW za®1T (GTAW electrodes) : sagie e a1 505 Figo
T ey €7g & ST @ | TE ATET AT % AR R sl ser (2 2
Fear &1 TIG afedw & forg DC EN 7iefREr 3w AC TRt & o
fore sreifaa few sgfar femma €1 (Fig 9) TUNGSTEN
. . ELECTRODE
T gaFgie HF arT e @ a
- [ e Aﬁ 075D B
_ 10 0 W aw" W DCEN AC WELDING %
1 /0 a 2 /0 Sﬁ_{ RECOMMENDED ELECTRODE TIP ;
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TRIW AATES & a1 &ed DC & AT afesT &1 ST
o ST 21 1% a1 2% Nfaw sifamEe &7 0F Afai
AT €T of ST 1 &TAaT &1 aarar & | fdt Ry 1y georrgte
# T 45-50% 3R el % &7 | Mot qei a41dr & siar
% g7 dmeen 2

AC T U B U¥ 3T+ ST SAFaiS H A% & &7 o
gHe T ST €| et 3 die T % T SUANT ATIE T
" 2% AR 1% fawr a1g a (AfRFes &wen) @age &t
i w3 & for famem Smar €1 f¥e o S T sTHar a¥ier
A9 F T 9 iR et 21 (IR stmtw ar Eiferm) |
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gv==t (Fabrication) s 2.3.91 & gt R
awe¥ (Welder) - i &res s afew

GTAW == - w1, Wit 31w 3=% &rd (GTAW torches - types, parts and their functions)

IqAH : TH TS F oA # A9 FAwAforad wf FA A 2w
o T AR IEF T #1 S Fan

o T F IV A T@-T@E F IR F a9 |

GTAW 2= (GTAW torch)

T (Torch) : &1 a9 ATl 84T & AHT WY ek AT T
% SULT THTL § {57 THE F a4 9y & (Fig 2) a4 ot |
o g Feat a¥ fa=me T s €, 7 €1 (Figs1 & 2)
— B H FH % forg R e & S A e

— B H FW A & forg 2 Y 1 ae, dqer i ugT |
= e uw o afeeT adies - ya e Fide st T@ar
&, it faftre = & seiagie & aAmEiod Fear 8, 3% gefard
w9 & She forar et 2 | {6 oft gogie &t e & forg #ide

F AT & ger A oA 2| S & S A werd aerd S ELECTRODE

%| 3@' FfeeT grret @ fAueq & %l"'{ = A 3?}1?@:'3 T T (COLLETHELD)AIR-COOLED TORCH
ATHIY TET ATRY |

A7l
-~

Fig 1

CAP
{LONG OR SHORT)

SWITCH

SWITCH CABLE ;

-
GAS

\ HANDLE  WELDING

CERAMIC NOZZLE CURRENT
VARIOUS TYPES

2

WL220711

Fig 2

WATER COOLED TORCH

T sfiaew e % wntt (Parts of water cooled torch) (Fig 2)

WL220712

1 gifFes a1 SEFiHes aned saage 2 frfas sfefAs 3 "o far

4  Fide gy 5 @e 6 3IoEgiE F9 (ST & daT)
7 AT st 8 sfia 9 B FaWAr FAT

10 (Wi B sTavaet 11 areT & vl 12 9TaY Hae AT

13 =YeX (AT Had) 14 IR (AN A7 &) 15 s gageex

16 17 fere Rt o 18 Fae (2 F1X)

19 sgafeT & 20 =
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TIG =¥ &1 #14 &

1 FOEEIS T TEST |

2 AfT 9faR e & AN § Eed a® dfeet Fie TgAT |
3 TIG = A & forg adfteror 9 faalRa &%, Tiwer e

LBV I T STTEITE & 84T & §gU0T § a9 a1 aes el
F FAC FIA AT @9 qaT 2 |

4 Y A & forg deev feeor @fde gt A @ v
AEHT BN, SF § Y umRe fAEE)

5 TIG et =t qT %t 37 &< @ 2 | TIG &fie & & TIG
T 2T & SUST AT & AT 4t |

6 TIG 2f<  @@TE TIG Tax &id ¥ awde & g a0
At el

FE ¥ W & qER W TIG e+ fafww dfet § et @
At & gt i e &

1 aATgHiad ar Aag<H

2 @e IE, e & @€t R e TIG e &7 99
FIAT BT

TIG &= #t Ffert (Cooling of the TIG torch)

o 24 & (At 56 ave @ frar m @ & aw gedi gg W T,
ST 3| EoAToh (1 3UST HYAT & | BTl a9 ATE-I19 T 24T &
T off et 2

1= gt 1 fAmtor sftaers afert & arer e s 2 | ateges
2 FT ITAN X w7 § FI1 T dtgar A7 A.C.-afw &
arer afeT & forg famm ST 2| o AR T uE ate-ge TIG
2 UF TAEeS ed A g1 | Stet gt 8, ot I srferwaw
e & forg festree fawam star &1

TIG 1 FT IUIRT FIAT, At AR & 70 qafaq =7 & I T80
o strar €, aftvrmreEsy TIG e &t saeeifer | & o
aewar ¢ | srafaw AT arer uF TIG e uh &9 v TIG
e & T AR AT B Thar 2|

1 re® (Leads) - 1S &I a1 Al TIRFA AT ATELFAL & forg
erfad fFar ST | 7' 3 & o STy awars 9% s n |
ST, IITEXT & forT 4 m, 8 m 1Tfe s us fasreir Fe,
9 ST MY Il 3iEY ST aTe A1ET €, 3R TIG e+
F qTeT Fee fOar 1 8, S § uF = e off mfer
g & 2

2 e (Collet) - & #t B & Thear | TIG ef=t &
faferr st & @y Fide fa=r 2 % 2|

3 RRT= 7w« (Ceramic Nozzles) - TS #T FH aee A
T HET A T4TE # AR w2

4 3% ¥« (Back Caps) - % 7 stfaf dmeq & fog
ST & | & FI-3TeNT iTg § 3T Thd & AdAReT &

TS : Aee¥ (NSQF @R - 4) - 31| 2.3.91 8 e Reia

HTLTT X S HT AT FHTAT T TheT & (S - Wt Here
AT BIET EFM) |

Faar giafeaa #¥ @ smgfdedt &1 gres T aam & fog
T TIG e T _9 & ¥&T €| 918 T AT 54T § 3veT {3
T & AR TIG 2 & % 3d § 9 arer fhfEw TIG afaw
ar &t fohe F3 F forg I9ges €, e Iw e s
T T |

ftq e Y waTEAT (Gas regulator & flowmeter)

Gas regulator, flowmeter (Fig 3 & 4) : 19 ffame 2= &t
s & forg sTete fcoee § 175 ar 200 92t A & 0-3.5
TeEl dF AT H FH FEam |

AT TeY e Agerel ¥ & drford g% aTed eidT & | Y &

A 0-600 =frex/=ver & 0-2100 wfiex/aver a% AW Jare
& fFafa #ar |

Fig 3
™
TWO STAGE ARGON REGULATOR g
Fig 4 /—\
600 —|
500 —
400 —
300 — GAS FLOW
/(LITRES PER HOUR)
A
200 —
BOBBIN OR FLOAT RISING 100 —
WITH INCREASING FLOW \ 50 —|
RATE N
TORCH L
=+
&
ARGON FLOWMETER g
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GTAW @ # 3T ¥ =3+ fatat (wweve) (GTAW filler rods and selection methods

(criteria))

SRV : 3 IS F 9 | A fwmfered w1 F avw g
o tfoam i ToT qEATET FT FATT wY |

afeewr wfear & (GTAW a1 7 ee) Us 3T afee T wiaT &,
ST 9T &7 B GETerT w2 |

TIG < &7 =41 AT qT4T & SUST a1 ST T & T 36 Tk
# WE BS & €T A TF WG G F AN FHAT F1ar 2|
TS FAFEIS I AW deg & forg derdiey s= fefem
ST 2|

afem W@ urg (welding filler metal designators)
1 FEd & gFg e

A R 3T AT & e Al 19 (TIG) afeT & =7 &
Y ST STaT 21 7 GTAW gk & sfiay us e fasm 21
AT &Y 9N dc WS F 9T 1 B fAredr St €1 7Y 9w
TAFLIS FT TEAT ST TohT & |

Hfeae aftweor sifiiea® (Mandatory classification

designators)
UF TAFEIE HT ATHA FEAT 2|

Ksi ®, ST {0 0 ac 41q &1 FAaW d=d1 dtsd & A1t
AT 2|

afegw 1 forfa ) Fa¥ F9 &7 TH9 A =T F1 TR Sww

- L forg seagie SugAm © A & T Al 7 |
E X vYYy-1 HZ R
d%for® % feszaw (Optional supplemental designa-
tors)
7% quiar & % soegie sEmifia Jf A7 savaswarett #t Q2T
FEAT &
T gAiar @ fob golwdie faadaeiier eTggiet Treror &t Sraseharei
F1 QT FAT 8, o s g & 9f 100 97 H, % “Z” ML
T srfer AL &)
7€ FAAr & fF seEgis dgdY Feal SR a=d & g
ATEIHATAT B T HLAT 2 |
Optional supplemental designators
AWS Type of covering Welding position Type of current ®
Classification
E6010 High cellulose, sodium F,V,OH, H dcep
E 6011 High cellulose, potassium F,V,OH,H as or dcep
E7018 Low hydrogen, Potassium, F,V,OH,H ac or dcep
Powder
E7024 Iron Powder, Titania H-Fillets, F ac, dcep or dcen

e

a dfera vy afeet ferfaat s sxar & |
F = % V = digad, OH = sfiwad, H = &faw,
H = fircien = afast fedea.

b dcep TERFE #e Toagie Trerdd @y #¥ar & | (dc,
fgxe gfawar)

e ff & § & SUR gogie aEfieer Jad AT w9 &

STRT U o € iR gEH vt Suerer aefteRver anfaer

g1 g fafeeT & forg AWS A 5.1 &7 #a+f |
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2 o ang TEama gwEte (Alloy steel electrodes)(stfamd
FATRIRRT feSTEY qgaTH X gaagie)

L[

(XXX YY-X HZ R

m |

3 (VoW W WG UTg) (ST aAiiweon) (Stainless steel

filler metal)

TAFZIS HI TEATHT FLAT & |

Ksi #, staT T T 3 1 #t FAaH aaar ard o AT1HT
FXAT 2|

afesT &t forfa, Fafar &1 g @ie AT &1 yare S forg
IAFEE IUYH &, H ATHS HeaT & |

SMAW ST T ITIRT F¥ Foagies g IATed e €1q
T THINE GEEAT H ATHT HLar 2|

dwfor® RF feszaw (Optional supplemental designa-
tors)

7T FUAT & % gogie sEmia a6y 7 savwarst & R
AT &

7% FTAT & fF soeis Radwelier eEsieT THeT & savaEdTe
F 9T Far €, o s wfer % gfa 100 9% & H, % 2
ML & sifers 7€t €1 stet “Z7, 4,8 a7 16 2|

Fita® qon @ 1 fafew # fog AWS A 5.5 @1 #@34 ,
SMAD dfiam & forg ST e oTq oY Teyeqvr Siwaret &
T (E AT

TSI FETeRYOT
fT & we v afw R&afa (types of welding current and position of welding)
AWS classification Welding current Welding position
EXXX (X)-15 dcep All
EXXX(X)-16 dcep or ac All
EXXX(X)-17 dcep or ac All
EXXX(X)-25 dcep H,F
EXXX(X)-26 dcep orac H,F

For more details on the usability classifications, refer to
AWS A5.4

Table 1: SMAW ¥fearm & forg e =i &+ fisr ang 3ema

afeeTr 3T
Types of welding current and position of welding
_ g = 3 3 3
3 o i 4 o I
. k7] c E ] o) o
Base material c 93 =% = = =
[e] - - O 3 o -
o] © el E S ~
S ©2 e~ o T <
o > ® s o o
<) - - o
£ N ol
Carbon steel AB AC AD AE AF AG
Carbon-Molybdenum steel C CD CE CF CH
1and 1 1/4 Cr-1/2 Mo steel D DE DF DH
2 1/4 Cr-1 Mo steel E EF EH
5 Cr - 1/2 Mo steel F FH
9 Cr-1 Mo steel H

TS : Aee¥ (NSQF @R - 4) - 31| 2.3.91 8 e Reia
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e a7 (Legend)

A AWS A 5.1 Fffdzor E70XX &0 grege &1 (E7018
qEdiaT ¥)

B AWS A 5.5 Ffiseor E70XX A1, &7 ETgg e

C AWSAS5.5 giftsesr E70XX B2L or ESOXX B2, FH ETggei

D AWS A 5.5 aftsver ES0XX B3L or ES0XX B6L, &
HESER]

E AWSAS.5 Fiffweer EB0XX B6 or ESOXX B6L, F# EEgee
F AWSAS5.5 aifaeer EOXX B7 or ESOXX B7L, & &EgeH

G AWS A 5.5 aaftsvor E9Q0OXX B8 or ES0XX B8L, &%
HEER]

H AWS AS5.5 classification E90XX-B8 or ES0XX-B8L,
low hydrogen
1 arfer@r 1 # Fad ofud saagts (SMAW i) &1 S«
g | 7 are afe&w (SAW, GMAW, GTAW ¥ FCAW) &
forg, anged goagie aEfteeor &1 ITAT #X | (AWS A
5.14,A5.17,A5.18, A5.20,A5.23, A 5.28 IX)

2 I=aY AgAfd arferst § [Afde seagie # I W qi
¥ qiTe de T IR (PWHT) & a18 siawds J=ar
AT FSEAT F R FA & forg fFwan sar =nfew | af #:
TE (PWHT) & strawasar g, at ffde fir ag so=ge
F FSIAT AAIFATAT B T FIA & {7 AEIF BT
T 2|

Table 2: stefaRs, gue-sieffs v gom Swam = B

Types of welding current and position of welding

Base Material - @ @
s % 8 8 g 48 5§ % %
¢ & 2 E ¢ 2 2 F 8 3
8 R R Z 2 8
N N
Carbon and low alloy steel ABC ABC | ABC | ABC | ABC| ABC| ABC| ABC| N N
Type 304L stainless stell D DE DF DG DC C C DCH NL | NL
Type 304H stainless steel E EF EG * * * ECH * *
Type 316L stainless steel FG FG FC FC | FC FCH NL | NL
Type 317L stainless steel GC GC GC | GC GC L L
Type 904L stainless steel C C C C L L
Type 6% Mo stainless steel CJK| CJK * * *
Eg: 254 SMO, AL 6XN CJK * * *
Type Alloy 20Cb-3 H * *
Type 2304 Duplex SS LM LM
Type 2205 Duplex SS LM
Legend G-AWS A 5.4 aaffaeor E317L-XX

A-AWS A 5.4 aafzor E309L-XX

B-AWS A 5.11 aftszer ENiCrFe-2 or -3

(-2 is alloy 718 and -3 is inconel 182)

C-AWS A 5.11 aaffszer ENiCrMo-3 (Inconel 625)
D-AWS A 5.4 affszor E308L-XX

E-AWS A 5.4 Faff&zer E308H-XX

F-AWS A 5.4 aaffeeor E316L-XX

H-AWS 5.4 auffszor E320LR-XX
J-AWS A5.11 =aft&zer ENiCrMo-4
(Hastelloy C-276)

K-AWS A 5.11 aff&er ENiCrMo-11
(Hastelloy G-30)

L-AWS A 5.4 aaffszor E2209-XX
M-AWS A 5.4 aaftaeer E2553-XX
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N-AWS A 5.4 aaftszor E309MoL-XX

aTferT 2 - Faw afta T F Geiia Fedl &1 AR
af< & T (GMAW 37 GTAW) SRR Tawgis
FATHTOT FT TR FY | (AWS A 5.14)

TR ® T AMAHET B Uy & R s gy
AT T A " T et g, ste e
&g =9 % forg fewiar o DFD & aemst #¥ |
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