gwa=t (Fabrication)
awe¥ (Welder) - i &res s afew
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T @I s afeen (GTAW), wre st Hiwtent & fraia (Principles of Gas Tungsten Arc
Welding (GTAW), advantages & limitations)
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wian faawor (Process description) (Fig 1)

W Ewe 9TE AT (GTAW), i ames € a9 (TIG)
afew & =7 § off ST SITar €1 v oy wikAT @) S U -
THST R TS MY = 2 a1t f7: & g F417 71U
fargd ek &7 Jeare FRAT & | W wwvfad &=, e gar ang
AT & FAage gl argHvSH dguer & (GTAW) a9 &
arery & T T afEg T F uw dea gy afkfia @ ar
FFEaT WA o § & | TR 79 3 F dad o
AT AT F FAT § AOHAT T F GTET FIA FT FTH HLAT
g | ot e Siforw Sl e 99 Wi €9 § o5 dat &
Ay gfafwar a1 @i T& Fdr &1 F Fig 7Y T @
A qeEst g €, g awy & sgafa faedr & omd &
sftmaw gyar| 39 SR § AT TN # agW F fou
BTG A9 &1 STET AT TheT 2 |
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GTA WELDING

(GTAW) ufar 3000°F a & ATIHT &7 IcATET HY qohcll & |
AT (eT) ahfie it Fael T F IREE It 21 7T d=
A & forg 9T oTg T ATAAEAT BT ©, a7 38 AgAT €T
q AT a%e & ST A7 a1 & o9 fF Atadiweda afesw
Sfekar ® ST AT & ar o fRrfaet § e d%ar 21 Fiee aEe
HIET & ITANT F¥h @ HIET F ITART FH el AT
GTAW & ITIRT &, &e @i, fee, sy ang, el e,
T, HIREH, qiar, fiad, FE A a8 aF & aw
% forg faem Strar €1 GTAW Y Swiqrel &t B a%dr 8| TF
FAY A o1 S qrar § fiad JiT e & § A5 e
e a |

GTAW % @w (Advantages of GTA welding)

+ &f¥@ & (Concentrated Arc) : a&fi& #t THf 37ge &
fomtge feEr & sgafa 3o 2, fes aRumes s
geiof wff safaa et 21
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o Fg arar 7S (No Slag) : 36 WAt % AT JaTe &1 &g
ATTIHAT ALT, AT fUEeT gor de8 gl & dee¥ & ghe
F EE FIA oI &g e 781 2|

* 3T % T FE @ I & & (No Sparks or Spatter):
T & WAL | Jfe qunl # d<T fFar o e € at
T T F1g (THAT AT AT ASl B1AT &, T T & F1g
=T IS BAT & iU TET & G 2 |

* ieT gt av g (Little Smoke or Fumes) : 3= =7
(a1mh) afesr afopamett siE ST A1 FoAaw FIXS afesT F g
AT, TS U FT IAEA 6T ST & | FTAT(H, qoe by o
T 99 Bew | o, %, *w A e 99 #ifdw ar
A 8 ¥%d ©, S @ATATE g0 F IR FT dad & |
THNE & Ioq atet et Y g0 & e A s dewe
are¥ ¥@ | giafeaa #¢ & fa dfecterT #t sryfcd i st
g faow =7 & us Hifa & el

o faelt off s = Afeew wfar &t gomT # stfes angett
A 1 frer et &1 @ Fear 2

o 3feeT gaet ATl & forg st 2|

. @mqwmﬁﬁaéil%mwg|

GTAW # g#a= (Disadvantages of GTA welding)

o efeft wfy ey wlskaTert & gomT #|

* FHH WG ITq AT 3 |

o FH-ATG FHAT TH ATa9IF HIA ¢ |

o o= wiwATSAT # goaT § arze (UV) et

o JUHIV H AR A THaATAT 7 AT § (& &F qhc
el

o qRTAW T\ # aigar AwReT Fw1 A o et
=1 § afee Fd wwa faenfud gt awdr 21 At gart
AT TE H geW & U o ¥ AT A7 'y wega
dfecter #1 ST &1 | afy dfedee @we €, ar agHifea
ATY-TTIF HEEAT T8 |



syt (Fabrication)
d=¥ (Welder) - 7w &wes st afesT

v 2.3.89 & gw=tE RrEia

GTAW ufrn @ftrar faawor (GTAW process brief description)

IR : T IS F o § o Ffafed ww aw g e
o ITFTUM F YAHIIT T FTIARN & F T 3@ |

% AfesT ¥fFewEx &€ & 3TN AC dfeew smyfa &t DC
afew sl & sgaw & fog fFar sar €1 98 oF sfide
TIEE & AT UF FIH A1 ZERHT AT TH AfeeTT AT FA
arar F&7 At 2| (Fig 1) ¥faewny & & ar ggfiew &
T UF qAIfET wie gl 21 (Fig 2) St U& gaci 9%d & are
T ot 2| e #1 famry, adfaew ar fafeswa & arr
et garT| 7% siad: Fefimw 7 uw far ang vt oo &
Ty Fax B = €, faarr ar fam)

AT wie & FUT A a7 faemrer F7 o7 I I aTef 8 &
TF goagrs (Anode) & ®T § & &ear & (Fefrew, oy
AT ) F fr g feew & &7 7 Frf FA 2|

U I a7l T &1 TF A geiagre (Cathode), YfFewmx
uF A T areq &Y dXE FH FAT & AR FLE F TAIRT
FIA AT SAGACT FaT 2|

TS UF aYF & €T § qg ggd FF T & FAT & A
AL TTF AA % T8 & oIy agd Tfers Ty & F3dr
2| @ 9T Fad UE o § yared & a@dr 2|

Fig 1
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w& R (Working principle): 87 87 giEhiET &7
AT3eYe YFewmT e & JeTatar e, sit AC #t DC # waiafa
FXAT €| DC ATSEYE eATHF AT YUeHa it & ST gl
&, TRt & 38 AT Faert & "rew & afedw sg@w & forg foram
ST € | 7% W& e & forg fRwtee o S awar €| wefiw 0w
fag T ue e it d@=ford % arar AC A DC afeswr it sty |

IFwEr AfET &8 A W JX T@-T@E (Care and

maintenance of rectifier welding set)
it FAFEt ® & Rrfa 7 @ )

3 #E ® UF AT T A A fereke F |
S dfesT o1 =7q &, a7 AC/DC fea= #t =g a1 awmitor
TH

AR wed F a1 9 |

AEA H UF IR 8T F FA & FF AA AL ATE W |
TR dfece e & o= #H 7 W |

famr 9@ & Fft off W 7 =g |

AC sz DC af&w % wmre s g%aw (Advantages and disadvantages of AC and DC

welding)

IGEAW : T TS F I § o7 fafad & A ai e
 AC af&T & w3 gAY g w3
+ DC aAfRT F w1 3w FHam 1 gomn &% |
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AC af&w & @t (Advantages of AC welding)

UF AfeeT grEwHT | 2|

— A AR A AR F FROT FA AEF A0 |
— fasTet &t 7 @9a & FROT FH qRATEA A0 |

— AC % FT0T AfesT & F AT &7 5 TAT Al |
HUH WET & Agafefd & F0 7 @-@E qd |
— 3= F A

— T sAtoee

AC 3T % gwa (Disadvantages of AC welding)
7€ A A Tk AT FAFGS & (oIT ITIH Al 2 |

AfF Got Afche qeesT & HIL [ISTAT & ek H GHEAT A(AH
gt 2|

T A9 3, FEAT ArET AT Al gt (FB AHA H) A
afeT gfewer ghft

TEHT ITANT Fact TBT [HaT ST TFaT &, & (A arer gfer
e 2 |

DC af& & @ (Advantages of DC welding)

gAar (FTE 2/3 A yones 1/3) F aftadd & FRe
TAFEIE ST AT 97q & $r = v THT faqeor @va 2|
TN JTANT AHAATTASF dle AT AAle gl argert F o
F & forg o o daar 21

AR Y gk AfId goFgle Ml & gt T o
GET IR

garar arw % Heer frfara A sma 2

T8 SIS AT UG I # HEE & FA™T ST ahal €, el
fasTeft & AT T AL €

THHT JTANT AT ATH % HILUT et e &7, F=ar AT
AT ot grget @t afesT & forg frar o aar 21

o Aihe dicest ®H i % SO AW fasTell & F<H BT
GHTEAT FH il 2|

UF R 91T & YF FAT AT a9 @A qEE 2
Fe qUETS &1 Rete g a9a & |

DC af&w & g&== (Disadvantages of DC welding)
DC af& orfte & & -

— UF I YR and

— TF I=F qRE=E and

- UF I T@-I@E AN

— 3fcRT e qHT ATEH AT FT TAAT

— UF FHH FH FLA B IEAT

— AT A F 7S H M F=Ee

— SITET SATE 9¥dr & |

GTAW ufran sitw sawewr (GTAW process and equipment)

IgA : T TS & A | AT At w1 FA T Bh0
o GTAW ST H q&=m
o % GTAW ITHIT & WIAT HT AT |

TIG afeew Iuswr TIG welding equipment (Fig 1)

— ©F AC a1 DC &1 afest wefiar

— 39 T w TRAT FLAT AT AL AT HT GATA D Glarem
— uF TR e s

— U% 9 gaed

— O 9 giee Y Rl

— T AT S (FAFGS ETXH)

— A TEEE
— afe&T wwa s
— J=frF TEEF IR

— 9 gk AT @91 & fofU 81 % ary 0% 9 saad
JOTTeAT

- % Reere ()
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wiwan &1 [l am (R stmtre) (Various other name of the process (Tig orgamic))

I : T TS F d H o7 AHfAfad w1 FwA a7 g1
o GTAW # zfae™ T sraaitsa ® aw:
o GTAW & @1 30 Sl & I § @ |

| @A AT afed #1 gfae™ (GTAW) (History of Gas
Tungsten Arc Welding (GTAW))

GTAW afeew, fedfior fasr g &t gresema # 1940 & =
fasfaa gat ol

GMAW #T & {37 TR & amill, s T i
AT & AfesT & 7eg FA F AW § vl A GMAW
FT ITANT Ao Ja R &7 i@t s fF &aae AEe Ji 3=
A=ar & W et T 2|

GTAW & At 9¥ TIG (e g¢ ite afes) F=r mar
gl

TIG afee & fasme 3 IATET &1 aA & &THAT H agd FS ST
&, Sifh 1940 & 9ot Fae ar=r S € |

afew & sy =t & av, TIG faseht &iat , few = an
#, giAamdt gEwtHT TH & I aF FAT AT € | AT gl
FT g e orfeh & 2 |

HFA®A (Overview)

TIG afew us afeew uftear &, st w wifte &ia, o gL
i 31T U TIG T &1 STANT Hdl & | T &g & a1 ai

AT T &1 TIG e A9 3% 3 @rer I f{ar oAt | e
Taagie & forg ot =t # e fbar star @) o gdfFes =
(31T%) F EEA FAFEIE AR FHAE & F = FAAT AT 2|
e Y AfeT s & A9 Fa= (1 W) g=T sma-ar|
F g1 § gIiaa A st 21 sefag® ek 3000°C d% &
ATTHTT FT IS FT ThT & 3N g THT L Hfaa it
g Tt &

=TI FT ITANT o Hedt & a1 A7 faqr wa arsht & ara
e % forw faam o A 2

TIG s ¥ wrs & -

wehrof e s

AT AT X ATST AT B dcs FIA # q&H
A T ITANT AL AT & AT &7 A1 BiedT |

oY Y A H1 T & fory U qLeqvr 9 H1 ITA0T
FAT e |

UF a2 do€ § Hig & q8l g7 =WIey|

TIG &% g0 &7 IAEH ! HIAT &, AT ST HT IeATEA
FT qHAT 2 |

A WOND -

D O
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TIG wfikar uw 3= faanfir afén &, o 0% &% 9= e
&t &, o oW 1Y 9% agd &9 AT FiE TR & vl
BT 2| TIG afeeT &7 ITANT AYHAA X @ATford HATAT JA1
% forg fam < @ 1

TIG afeEw afram gat o=t @ & et U qom &f39a 3=x
AFIT AR ST A & gleam & frar smar 1

1 9T AR
2 ag =

T IR
TE-TE@E T AT FE
o fafmfr &=

(F7 ) TE MY I=T
Tgrhfarshet T
FCIRIEEASHIT

© o0 N o 0 b W

GTAW fa=eit &tie (GTAW power sources)

TGAW : 3H TS F A § oA Ffafad w1 w a  n
* UF U faoTelt Hdl H ATqEHRAT TATG

« fafsr e & ot st #1 ST w=R

» faftrer oifw &at & s ®t T@ng

+ GTAW R3fi9 #Y 3@HTH Y TE-3@E & IR A 470 |

GTAW =it &ita (Power sources)

TIG 3f qfax &t il wHT T & 9T &t & UF
TET 6T T w2 &, T I Ue-iT sHheal & arr
faaT ST € arfe atax &a # uF TIG gfie, S| 3= emgfa
3H1E A DC g &=l & &9 § I o o @ |

TIG afeeT & T AT AT TAA & BT § Alhe Srartar
TIG 3T Itax Fiat &1 smae TIG siwarst it sifere =i
Y erferss Midaer a1 R 81 o & & &+t TIGs & a3 €,
Te Ie & fF 7 CC (FTHde Fe) THN & faoreil aid & | gaaT
Aaae € f& Faar <Seye FHEE &€ 9T a| ue wit
fefa | T s & wfay & e 9¥ Fies S
a1 = g

7tk &a & @eror(Characteristerics of power fource):
IATET AT AT AeeqIT 5% T, 20 Fice & qlee dF & TRAdT
el

ooy # wERs ® 135 uffew & 126 Uffew a% &1 Fr,
e W 25% % TRAAT & AT, TF T § dfesT A1 § HAA
6.7 sfaera wiRade &taT 8| 37 Y& afF deev o & qwErg
F gEAAT 8, At ateest § qREdA gidr &, a7 agd &7 Jfadd
g

FXE AT Ao YUETT F A1 T@T AT | 36 T § F,
st & et o gtar @ 5 star @ fRrds (Fig 1)

0 g &t fasrar orfts &t Fer S €, 5F #iwde #ie
(CC) utfax &te «ff Fer Srar &1

T YHY & qra¥ g9 &1 I SMAW & GTAW wfkar &
faar smar 1 (Fig 1)

50 100 150 200
AMPERES
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GTAW # fore wiper afedwr #3e & w=w (Types of welding
current used for GTAW)

s TIG afew, afew wde & i fawen €, 3 € - s Fie,
BT TR se e fad T i 5=9 & ar asfes
T A BT EAT| E77 & TAF F TH F6H AFIAAN,
FR ST JHA & | TAF TH ¥ T 9 A 9% ST
q AT F Aq & (oI qad F=T1 Az gy ¥ o+ &
Hag foenfl | F¥e & T &7 ST 43 ded & arg-ary e ®
ff agd wwE sl = Ry U e, g@E #ie gdEar
THTY & AT eqvr feard &1

TERT FIE T TR : (DCSP - Direct Current Straight
Polarity) (Fig 2) : & gaagIe HUTHF i & 7 2|
3 THR &1 FAwE D.C. T6R & afeet =1 Faee § qag
AfF =MIF €T & ITANT fFAT SAET €1 e & AHIEw
AT & g8 & & F0 78 Fad 30% AT AT (W) S
FAT | F6HT Aaed & f e DCRP #t ot | aga aifus
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SUST BT | TR a8 # =T 9fge X dFfad ShEa

qT THT DCRP

TegIe gerar TS AT

ATHITES AT UiHaAT| &

T H IHAT GG FH 3 | 30% Y goFgie ofd
#70%

TGS FEdT En

e g =R ACHF

TS g7 STt

ATFATES AHTE ShFaT | (87 S s argshe)

AT H I G F A & 50%, AT TAFLS
i 7 50%

afege wiwEe qEqH

FAFEIS FEAT =T

g |
T TR DCRP
FAFEIS gt TS AT
ATHATSE T TiaT| BT
qTh W ST G F A § 30% AR FoFgE A
770%
TAFEIS &Il =T

AC - Alternating %< (AC - Alternating Current) (Fig4)
i @ arger, s uefiteEm e Aifem F fo
THEIET AfesT =T €| e & FHAT gAYC AEd & qTe &f
ST & FAi(6 TET (AC) @M & TF A< & AT a¥h Sl 2 |

DCRP =% ®3¢ frad qiwf¥ér (DCRP - Direct Current
Reverse Polarity) (Fig 3) : &e saagie &M i &
IST | T T & FAFNT HT ITART 197 & w7 fbar smar
g Fifh Afeerisr T e 9¥ T 1 3| YeR dwed
SATATT & THT FY gT F qFAT & A 1 g%ar & | DCRP wh
IUAT, AST TEIA FT IAEH FLAT & AT X &7 § 77
THT § qgA Foh TaTAT I¥ ITANT AT S1ar 2

Fig 3
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Fig 4

WLN238934

AT = I, S&l S IATHE SAFE I Ao 8, a9 arfy &
@A aF YaTe enm | ae T oft sifemge &= 9 I &
TRUTHE@E®T SR | Ha9d AWl d8¢ ©7 & 0 T8 H a6
ATHT /T AT & | G & a6 I fag I AW 8, T A
ST & ST & g (AfeeT Fi¥e) afeeT e & sireme
Al ® gared N | =% & 39 a¥E &t AC 39 BIH T ATET
fewar F=T S 2|
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Fith AC 7% TF I fag & 8i&< Toiear 8, formd o aex
et STaT 2| 38 we fhew W & ATy 39T A1 AT 2 |
afs HF (3= smafr) #t geema & forg o 78 o1 at 3@ fag
I 1% dTeY T | AfesT wikar & | 3= gt aga &9
2 | 3HHT FH AT AT FT AT & FM(% T8 T & oA
g1 HF &t sav afe od &t g% #39 & fore sawme
StTar €| faeT e &t addE & g F AT 39 wee ferdr
| 37 amhEt 9T S syt & v wagaefier €| HF w=1E &
STaRT DC af’w & a¥ off fFar i a@%ar 8, & 7 af|
Ft Emeed Ft g AT afew Fie # 71g F9 F forw)

A.C. - yeTadl #e-a3f a4 (AC - Alternating Current -
Square Wave) (Fig 5)

Fig 5

B

CURRENT
=}

WLN238935

1. SQUAREWAVE IMPOSED OVER SINE WAVE

arygfE fastelt s & @y AC afee wefiat &t e
AT A9 AWE TF 0T €9 & T IATfed foham S a2 |
T AT F agd AfeF = #1 arw foear € o J8e &
TE T& H TS ATAAT H, AT =5 & AT AT S(AF TR AT
it = % fog fafa fmar s oawar 2

UF I A Afee T Fe UH [Afvad ToERS (FFY 7909 9¥
fAfY #ear @) & Fux & Sfar €, &t HF &t & R s aear
g, foea afew it sma-aw & a7 | faft off i 7 ewsy
F atet HF & &y 6w o aear 2|

famatf¥a s@ #gir (Extended Balance Control)
(Fig 5,6 & 7)

Fig 6

WLN238936

EP+
40% CLEAN

ol -1 | ______
EP-
60% WELD
-100

TIME

CURRENT
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AC #ige fearr sifavex #t wawr (EN) T awrE #rars &
= AAT HT EAISTA HLA 0 AT 7T 2 |

(EP) 9% & 9T §3 gaae<l § (4= % forw 30% & 99% %
w7 & we™ (EN) F0ET & HiX a%E & HrEarE 3w |
IaTexw & forg, Af3 sffavex 60% ¥ EN &< F¥ar &, af gaaT
Haoa g & 70% AC =k &1 § Sl o1 T &, Safh =% H7
40% THE FT T 2|

v ®Re TIG (Pulsed TIG) (Fig 8)

Fig 8
AMPERAGE

PULSE CURRENT

BASE CURRENT

SECONDS

PUksE CURR1I'EI'I:I/I1I—E/ \ BASE CURRENT TIME
CRORRESRERRRREREBRRE
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T TR & fOEa &iq #, Al 9 fRn 18 & o @ e
Y 8 =9 T aF IAL-9g1d a1 1 T & | 7% o7 & forg
FH TH IAIE FT FL AT & AR (Y Ao g9 9
gl

wiew TIG & wrg #

1 & T & a7y dga o

2 w9 fagfa

3 farfy & amwx I #=a a9g seav =

4 gelt A 9T STANT HEAT A9 2 |

T A7 oY 2 e -1 ama e srfers sttavex wfdretor,
wifeq g % g 2|

wifad Tig # & &1

di% ®9¢ (Peak current) 7® ix-wfea TIG & stfers w@nfuq
gl
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JFMST #e (Background current) 7E di e & FH A<
g1 & Y = # 0¥ =iar €, s gem fe s, |
TS Ft Sfifad wa % forg worta g =nfeu |

e i @%ve (Pulses per second) e 3 #%ve &t deim
g, S = Fe T FLe ak Tgadr ¢ |

Bied & Ted fiF F¥e fhadt I aF =1 &A1 | W AR
AR Fe sty off fFeEnfi &) s Aty =t o M &
arr fERar Star €, ar fagia w7 & 3T ofie F 9aw W U
Aee¥ AT BT HAT 7 STEARATIT a1l TS deg #T TH Ufh 2|
T SO FIC HWINA UF Haled AT & Bl & SifF o
qifsife =fiw Ffeq afififReosw & 9 dqew # sifeeeafen

(77 9T %) (% on Time) - a8 FB 9 & TA9d & &7 H FiT ¥ T T SR T T T 2
g di Aty &, 5 ae fAefaa #war € & o= ade e &
Current Type DCEN DCEP AC (Balanced)
Electrode Polarity Negative Positive
Fig9
Electron and
ion flow
Q«‘
FZNONY
Penetration o O\@\ K
Charateristics
Oxide Cleaning Yes-once every
Action No Yes Half Cycle

Heat Balance in

the arc (approx.)

70% at work end
30% at electrode end

30 % at work end

50 % at work end

70% at electrode end 50 % at electrode end

Penetration Deep Narrow Shallow Wide Medium
Electrode Excellent Poor Good
Capacity e.g., 1/8in. (3.2mm)400A e.g.1/4in. (6.4 mm)120A e.g.1/8in. (3.2 mm)225A
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