sv==t (Fabrication)
awe¥ (Welder) - 7w arg st afesw

v 2.2.67 & =RE e

GMAW # #za (Safety in GMAW)

IR : I IS F 3 § 9 fmfafed w0 @ avw g
o T AT T AT A FAT FLAT AALTTAT ZFAATA FT |

GMA af&w1/ CO, afe # gam (Safety in GMA welding/
CO, welding)

=7 afe@ T (SMAW) & St GT&T ATELT=at 9ATE ATt & a8
GMAW 1z @+t @y & 2|

eyl aae age (Ultra violet light)

MIG 3= F I egT T AT IS Thel &l I=F UIE
X & AT TF ITGFR A GIEAT H ITANT FAT AR |

EHIT A5 LT AT ATMRY | R Fw&T Aqf dF dfee Fd
g a9 Tk AT F A T AT A #12 A F qTT TeTTT
TMRT| et GMAW F forw A #11 s fReriRer &t sy @
A e GMAW % forg A#12 31T ol GMAW & forg A#12
¥t Afeewr got & o7 St & owar & gRiva O w2 3w
gafery o dee &7 IE-aT & A &0 AT R A S=W &
ferm|

&e (Heat)

afeer F¥a @w aga as ArAr 7 Ee 3w el & e o
T AT T HT FHROT G747 & |

afeew #ed qua A 3@ oAt =Ry gad ew YfRAe S
TH o1 T & AT & FAETE AT A7 7% | 39 forg W =W &
JeT Je+ ARy |

ford<tt 7t (Fumes)

fomr afeeT #xa awg aga st wman # fave gert fAeear @
ST #eRAd & FAX AH IF 3T FT v 2|

STEAT oTg H AT afer Fed FHT AT F qgd STAHRF &
Fifh TaT AR & FROT, TG aF ITgFA AT F IJTART
fapaT ST 2

FfATT TS FAT AMRY: deeT F ATIITE FTATILT i ATH
vaw % fog afeaem o fhefRw Susweon & smawEsar 2|

GTAW gzam (GTAW safety)

GMAW afeET 3 0T Hrae AAISTFTEe I 8idT & AT
CO,# aRfera | oF I &= & | gera fea v € %
afY 3 & st Afdes &9 § weT =Ryl

GMAW F¥e 89T A IoT Bl & 7 UF agd &f [aua a9
| gTget S FARACS SEFIHET [AeATaF & 619 Fa¥ 6 W™
g, afesT #ed auy, Sediel B A9 I er 2|

ATH Faell wF ST & FaT: A Soes TS sleadl & M
g a1 felt st & A7 AT, T0H HIL AAqF ASH o T
AT & | elt 3 T 2 & dee A€ weAr ARyl

af¥fera @ fafee<t & @y & gRier ST =Ryl

afeT aramawor gran f=w (Welding environment safety
rules)

— afesT &= %t | @t

— A 9T AT AcS &7 & g¥ @A

— & ¥ o=l 917 §9R a9 @t

—  &fe qTaY FEAl F SF FEAT AT FIAGT AT(RY

— Fm v & aw #xa © 39 ghfes a0 % aw weds) ond
gt = & famm o 2|

— 3fT Foe # arge Rume 7 g TRyl @ 'y @
IR TE g AMfRy |

gorie | @EY AT d9¢ & a1y 3a S oF F1 ST F1 |
~ Efe FX aHT AT TR Te i |

— Y sitaEt & =9 & 2 dEr ARl

— STIHT ST B GIAAT FA & (7 FL&AT @ AT Mo &
ST U |

— HE TH & IO TeAl | AT A e, & gfera
& for S(TaeT qRT a8 YA 3 | @ @Al 1oy |

IR : I I & oA § o et w0 #w av g
o afe aftke # gEea A=At e w2 A Faret |

far afeer & o fohw ST aTelt gRer At gamg o
afeeT o ot & AT FceT AT FUAAT FT TN FF TG
SR 1ol GAl § a9 ThaT & I8 3 X iR war & & afeew

TS § FE FA GHA AT =B a¥e & gLar faay &1 qew
FY ATIH ST 3T ITHLN Hl A FHLAT AMRY A 39 a1
FT S T@ & SHRT AATEI iU 7 & |
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forge et (Electrical current) : 3fesy #efia # Tt g1 220V
A/C dtce aT g% Tfers Sidt & 6 dieedT & HIX0T T | S
T FHAT & A TqE P & AWEAT 81 Thcil & g0 (AR
g

— ot #t fAfde & g #® @ T
— &Y oY BT AteeT ATl BES T AE GAT AT

— fR weofi & o= & AT FAT ARY Fefded ot wi
T IS FIAT A1

— Ffaes T @ 3% e X T MU Fie HAgER 2
FEAT AMRY

— faga e o= § arge g =il |

— Tt g8 A F FH o wiemr T8 =Anfeu|

— I X FW FIA GHT qlees (&S] H ATH FIAT AT
S & AT =1Ru|

— 3fT mET gwE A gar @ |

—  OTa¥ Fae 37 Fat ST T A gar @ |

— FY oft ey a1 T A e 7 AT T W Al Fr O
STY AT @S ¥ g¢ A el A @S F W T |

— 7% gfTad ¥ & of FAW T A%E TEY qA@E AR
FrEve & w7 & |

— e for afer wefiw & v fraelt Fenioewe wrfdT & aua
T FIA & TE 18 (hhadl dteedl agd I=7 sl & |

—  3IY TEIY F7 ST @ S 3 FE H a%e B AU qah
& Bt @

T 7 (Inert gases) : GTAW & ITIRT g8 A ITT
3 w7 7 I AR fFafRa eidt & 3= 39 A9 7 59|
ot & fog serwr aRaed fFvmT aRT swae gd @ M W
T A fevey o &y &Y S &

for afeewr & sftepior A9 fFamodie i @rees giar 2|
AT AR TANT Fd U A9 o T AUl ArEge
ARt ot fRfermm &7 Jedelt gt &1 f5e off 7 difve ==
el U AT FT &0 F7 & g8l I¥ §h% F0 gH
Yea¥ Yo & aFdl S| Fg o amarEawe s't 18% # FH
ATRITSTT B9 & TR TFHY AT Thd AT SS9 B T &, AT
g FT &1 aFdl S| NG F1 AW 3T FRT TET 94T AT
ST @FAT & & aTg T e A A I 76 Tedl Ty & gaferg
B qE @ T@AT A1ey & AfST &7 | A=t a1y F YER
& ARy |

afeeT &t & gee amaufeat (Welding environment safety

rules)

— AfeST &= F a6 @

— A AT TETE H Ao &7 § qe W

— A% T § AW! ACANA qA W

— U Hdd H I T FY 5 AT al 36 & AT 98T o
— o T & AfesT FET € IW W q AT I A

— afcew gedie § & drge ofihot TE gl =1y

— 3IAH @RT a1 FF A€ @ TRy

— We ® A FoX o9 #1 @2 9w (Shade) WX & ATy
TART FAT A1RT

— UEfET Fd 9T AR 9T qEAAT SR T

— IO I T aAfeeT fheont & a=w & forw At =6 A
firee &1y W

— % eI & a= & fog &n 3fua g tew =ilRe

— & drdr afferew o afeT w3 @ aee &7 @ gu
feere & forg Ifem St i =T ¢ |
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sv==t (Fabrication)
awe¥ (Welder) - 7w arg st afesw

Fe 2.2.68 & wwtw R

GMAW =t uir== (Introduction to GMAW)

IR : W TS F A 7 o fafafad w9 F avT g

o Fiiee ATH AT AT FTEA I(E ATRATEE AT F A A FqTd

* CO, af& =1 Rz T |

CO, af& =t wlR== (Introduction to CO, welding): &g
F el AT A F Al B T qa9 Iaw Aty & F=fE
TEW e T 7T Ao SIS Gef &1 o THI 07 ¥ AT S |

T8 9T F % forg Afr wa v freer gu aear # argHve
ST AT ARG & 7 A gierd <@T Srav 2 |

% fardia afe ofiere omd i wieed weet FfemT argHve
AR AT ATEgro oot g8 a1g & raenfua &f s 2|
o aee FASRY BAR Fwar 2|

e o1 omd AT & o Aur foel gf g Towge W
foradt g2 (smiafefora™) #1eq o8 saaTEe St T | &
TSI A Tl G AT AT qFAT S | AT AT A Hed AT UF
T AR F goFgie & a9 qnie fRferww aadt & o afew @
T T AT Fadl T&dr |

GMA af& #1 Ry (Principle of GMA welding) : afeT
#t 37 fba # gt g 39 Fe $iY T AR gRT aagie & S
FAAT & W gl AT Serdt et g | afe T e ar =
TRT ST TS FHT SIS ATRATSE A & TATE & Hieed el Hea
AT 3T & GL&AT Fa9 T a7 S & (Fig 1)

Fig 1

CO, GAS CONTACT TIP

NOZZLE
ELECTRODE WIRE
WELD METAL

SHIELDING GAS

\L WORK

PRINCIPLE OF CO , WELDING

TF FETEA 9T TAFEIS G ScATiad =419 i &0 & forg stfena
T4 T ST (AT ST &, 37 THAT & Hed gHe 39 afes (MIG)
Fed =

AT T 5AH FTa ST3 ATFATES CO, T ¥ AT & TE Tof =
& srfober ST STt ST g0 AR 9 TR FA & av g9 Taq H
& Hea afwa 19 afesT Fed 2|

MIG/MAG afeET 7t & qaef § U AT & S T80 F¢R
F Iew | g fear smar @ )

WELD POOL

WLN226811

AR A T Aew AT AT, (GMAW) T AT ATH
&l

T Aed T afedtT A9 ATTARTE 7 STINT B T STHLI
(Basic equipmentforatypical GMAW semiautomatic
setup) : (Fig 2)

e 7T &ffd- AfesT Ta¥ F&W FLAT 2|

AT IS~ AfeeT T & arA & Aqfd A R w3
2l

TGS AT T AT |

afedT - A T=A & gohgre UX S affaa W
faafRa #ar &1

afifed W\ afeeT- 9w #& o W # S e
FIAT T |

I A (Other names)
Heo g 3 AT (MIG (Metal Insert Gas) welding,)

#ea |fa 1@ CO, afesw (MAG (Metal Active Gas)/CO,
Welding)

A e T afeem (GMAW (Gas Metal Arc Welding))
GMAW F@&ra i =<on & =7 fam @ & (GMAW can be

done in three different ways) :

« A AR (Semiautomatic welding) - 3 TFTT &t
AT & ITFLOr MY TAFEE TN dAol T ERT &
e fFar o @ aur ARt 19 Y ' & Fegrer AT
AT | gaforT 37 8T & &Y S aret afeew o wT Arar
gl

« #fi| af@w (Machine welding) - @il afesT & afeer
T FHT AN AT SAMAT & A AT § T ST 8 | B
# T8 | UF ATIET & AfAYele T o F==or Ft F@nan
AT A FAT Ear &1

+ Ierafew afm (Automatic welding) - 30 S& &
AT & ITFUT Fgiel A AU & GIRT & dgiel AT ST
2| T IUHLOT |, wETferd &< kA awe Sige # @gr
T T¥Ee # T wwar &1
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Fig 2

WA

. CONSTANT VOLTAGE (CV) POWER SOURCE
.POWER CORD

. CABLE TO FEEDER

GROUND CABLE TO WORKPIECE
WORKPIECE

. WELDING TORCH

. CONSTANT SPEED WIRE FEEDER
.ELECTRODE WIRE

. GAS HOSE

10.SHIELDING GAS CYLINDER

11.GAS REGULATOR WITH FLOW METER

1
2
3
4.
5.
6
7
8
9

WLN226812
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sv==t (Fabrication)
awe¥ (Welder) - 7w arg st afesw

s 2.2.69 & 70 & swivw R

GMAW suswur i syameFt &1 9= w31 (Introduction to GMAW equipment and

accessories)

IR : W TS & A 7 oA fafafad w9 F avT g
* GMAW #1 91a¥ &t & a1 @ |

MIG afer qrax &t afds gasriy SsY 91aY & & T
T & T I & TATUF Feaaiiah AT ATfeT THRr a% Th
AT AT THL AT F G & |

graifa fimr A awiis aga 1€ & finr afew & fwia @
ety aer & T& €1 MIG afw &ia a9 awirg s
Fd & MY 3@ far afeewr ufsan & forw &1 wor e & o}
30 AT e T S atees sfar & forg aRafda w<a
2l

for afewr araR = e a7 diew ®ue fom b dea
T SIS wT F FAT S1ar &1 96 THd F; IART a1
TAFIIE AT FIA FT A F o darT oAt gy fA=or fEFar
ST 2| 7 g are & fo arar & afy Sar sifte 2
& IaAT & IAT I v 2

9f% firr AfT oot e G & A T gy ettt a
APEYE AT - (W) e seifagwatne & @i & sar ¢
It 70 wfawa Tstfed dEe ¥ & 21

T AT AT F YATHF A Fawe Fan mw ), 70% I
AT T IATEA T&d Fa |

Fr=r R g o=t § aiete R w49 # ((A&B) § Ramar strar
g1 (Fig 1)

w4 ASMAW & forg (Curve A (For SMAW) : 31T e &1
H uferEe g &1 9¥ 20 dice & 25 dice & qRad & 7Ry e

135 TferER & 126 UferEy a% eRs & FHT oot ary § {6
T gicest 25% &1 IRadT Faar 6.7 Jfava 4 A # afeswT yare
H R | 387 YT A Aee 31 3T aeeAdl & Al 3T T # aqed
H qicet § agd HH TRad ST 37 ST faorwar orfes &d Far
STAT & 31T 38 fR Fde qrax et off FeT AT € Seg & ST
fabg o &1

*4 B (GMAW % forw) (Curve B (For GMAW) : 3fi= 9% 50
atee &1 &@fewr & forw s affie a% (Fig1) & adr 20 S &
25 dice afeeT & Fie 1 TRad" & aRma @eT 142 vefier
T 124 Tadiz a1 13.3 afdwa & #de # feae smft | 7@ ofif
T qTel] diee, THIAE T3 TSE dledst § &F Bic agalTd & AT
THIRST § U 9 TEATT T HIL a7 & | Th Jos ¥ gR 56 7
T Fiee TAYEY § 99 &1 =TT 2|

= Tl fagivaT gy & o Fer Sar | Y atest 9w
ea o Fer o g

T YHE & qEY @id &1 59T GMAW OR SAW wfear &
T srar 21

TF J@T AU H A & ATT ATICYE & & a1 e gar
g A= % FaT & SR AT A T@E H S q5ATT FEH|
T % fiue &Y 3¢ & A= ¥ a%ar 21 elieed
afeder AT SfET &8 Toee & afes Fea awa frear g qo
A goFgre foraar g 3 &1 A= aad Feaqet g 2|

Fig 1
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GMAW (MIG/MAG) afé ==t (GMAW (MIG/MAG) torches)

SR : 79 TS F o § ol w1 w @ e
o TAT T THX T FTAT & TR A Ty |

) \ T FAe= (MIG/MAG torch connection)

afeeT o F a2 yurelt @ A MIG 3w e &1 ar #ex
T g €1 MIG e #vwee & fafes war sma-srter e
frafar 79 & aER fiew sieq & fou Gt oF el @
STIANT FT T &

ST W U 79T M9 ATeY d & dl I21a sl (A% ara st
LY

a T & YT ST STt STedd &l 31i¥ T TSy ¥
AT ATTRE TATET T2T |

b X $IeY T FAFT T THW dlfeh F9T & AT @ &
forg o= # | | T A Sy A e |

TE & FATA g8 A7 ff & Sel AN FeFge AT FWe M7
afeeT e & & fAwed 8| 39T Adae € & g7 gewt & i
Hiar ofiF zenfe & a9 & foau 9% Fwa A ity adf
FAFIT TEN G & HTH F|

) A ==t (MIG/MAG torches)

MIG &7 2 MIG a7 4R %iex & &1 et & X 7 ofT
% ITY ST AUATE FAl at & | afdhe 7 e g oix
gt &1 forr afer e o STt § g T T |9 i gue
%1 (Fig 1 & 3)

1 TR 3 § uefiEy 200 & f9 #i¥ areY F= = |7 200
wfrae & X e 21 (Fig 2)

Fig 1
GAS NOZZLE

CONTACT TUBE

SHIELDING GAS

ELECTRODE
ARC

WELD POOL
WELD METAL

BASE METAL

WLN226921

2 e AT uRex #t T ATHT AT ST FT TIF HEAT 20T |
TF UET I H ITART FIAT St & €T & T 72 2|
T AfeeT o & EfRfE &1 afkone & #@har &1 5@
TR @& G dce AT AfeeT T H THAT &f qaell
g uw wfes AT aTgr @ S @ A gAT ' F97 AR
a1 & e ko @e sitiRex & forg sgfaer &
Tt 2|

3 3 o+t ure & fRE® ¥ o fw AT S FepEad ageae
feme Rege aiwrar e

AT TS AR 9% T T (Fig 4)

EAY (Liner): ATEAY Ta& 7T THEATAT HT HLOT a7 2 |
Y T8 IT6 T G FA & AT ATGAL AT AT & Joraer
F AT q¥, U aw # v #edr @ agAY & sfaw i
FEAAT € AT ATREY AX T T smelaas fads &
RN & 58 2emaT € 3 AT% FXAT €| TAF dX & ATHRN H

Fig 2

SHIELDING GAS

COMBINATION CABLE

HALLOW FLEXIBLE
CURRENT CARRYING
ELECTRODE LEAD

!

[ |
I 1 I
T T
L |

ELECTRODE WIRE

CURRENT CONTACT TUBE

NOZZLE

TRIGGER

A SCHEMATIC CROSS SECTION OF AN AIR COOLED GAS METAL ARC WELDING TORCH

ON - OFF SWITCH

)
)}
\
\ : CONTROL SWITCH WIRE

TORCH HANDLE

WLN226922
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Fig 3

SOLID ELECTRODE
. / WIRE
N

CURENT CONDUCTOR

SHIELDING GAS IN

CONSUMABLE
ELECTRODE

TORCH ASSEMBLY

WLN226923

FET AT ATHX AT & ATAVHAT BIAT & & T F AZAT
TF § ufh AR F a7 fhe & @Fd 2|

fafsrs g & amEe o & oy s steT afefRae of €
S AT 3 AT % oI #e a1 Reaew agAy diY gt
# forg dwae wEAw |

Fig 4

CONDUCTOR TUBE

REPLACEMENT
NEOPRENE INSULATOR

% GAS DIFFUSER

|:|\ CONTACT TIP

\L STANDARD ADJUSTABLE
J NOZZLE AND INSSULATOR

WELDING TORCH

WLN226924

ATEAT HT A@TE g9 Al & | AT & § 7% a7 a1 ©
78t a% fF 7u e fFy U aEa aga ster §1 a7 aw afew
foq & fI9 e & qew &iaT @ ¥ @9 dY # a1eY #Ar €
ATIAL T GET &1 & fohe fEFar Sma7 =nfey oie st st MIG
AfeeT o= W TFEY AT & ATT TATA I H1 UF AT ALE
grm ot fF adt aarg 2

T N ATEAT F e T [FF S U F qHE awarg |’
FTE| TH TAd TRV F TT OGS Gl & | FAT A
3|

aft MIG afeewr = &t arge &t {30 #3 & geat dre ot a2

TGT ST ATRUATH AT ATEAY H JTe¥ fAehert & QT T %
TR T ofie I T g% § At ATIAT B T Fe |

T\ =R (Gas diffusers) @ SRR &7 %W 78 gHfeaq
FAT % ofifeew | it sfifeew A a% @& &1 & qgamn

ST | TE W\ F AT @¥T 8 IaAr T AT A F Oy
AT T € AR FAW €7 & 9 e T & 8T mgfa
F STt 2| A fewgee fafv argett #1 a9 & a%ar © w9
atar fiqe a1 wEa | F8 [fwgav o g off & 2|

=¥ o7 giwe¥ (Contact tip holder) 7= a& agew & it
afesT foa &t giee #¢ Taar | o giee¥ sten stert festrgaeh
g Fd € agd AT A & I qie & fog giAw

FT=#e o7 (Contact tips) Frae o7 o u& (=1 AfesT &t
Foil 2| 7% 98 adiar & foaw afew e #t A amr
IAEIS aF TgAET ST § dgd AUE 8% TS & A,
STETAY FTeae 7 Y sy o7g & av &id € Jgax oo fawr
oTg & a7 g & foq e # 7 § a1 sHAgIE q% Igaar &
AT FE FH B & FA (ST SO AT AEEHLT SAT | T
TEAYW | AL AR & Fleae T F Fleae & AT TAT
Trfeu | afe g+ gu foT &1 e agd a1 € af dx oFgE
T wEE Aer g e afeew @ g @t 2| afy
Hud &9 IgA BleT & af Y FAFEIS @A AL & 6 O
A Frede I W fr g T T

e (Nozzle) : 3T 7 & @ a1 gAEIR &7 7 foerdt
€ gHTEER A Afed et Y giewa & aee a® dmam &
TEd AT 2|

T FT (Torch angle) afET 79 #F Tisiioe X FoTge
#T fRrf aee die e ST 9o o diees a1 gad o
F T AT 2| 3T 19 AWAR 9% afdwe & AT A7
10 & 20° % sfta¥ &t STt | AT T e ww I & gt &
ITF ATYX T HIX o€ A 9F &€ & €T § Y {341 v &1
fafirer g & gogiel &1 qisfier i asdiwt Fig 5 7 far
T &l

T 3@, 7T 8 fF seladie &1 aHad & GBI &€ deld ¥ agal
fFar mr & e 3 die mEY JiY e A F#H A
gar &1 3% aaAE U Afw R ond F9 Wew HiY g
ATtk Iaer aee 1S MY Tt GHIge IdT & | e dshei T
Aferw I sermfes At & wiftes fFm smar @ o At
A WIS & q4T AT & FAA(F I A &1 3fd ae€ 0 &
ATIREY & g9 it TS Td FaT |

YT : Ae=¥ (NSQF &R - 4) - 3199 2.2.69 & 70 & Wt fagia 19



Fig 5

N \
/ | \
e e

DIRECTION OF WELDING

SN T N
—_— _— ~
| b
[ S b
[ b b
[ b Q
L /\ —
N Y b~
|| /\ L—
Q — —
— [ ~
b L— F
<] — I
(A) FOREHAND (B) TORCH (C) BACKHAND
TECHNIQUE PERPENDICULAR TECHNIQUE

TORCH ANGLE

BT Te8S THAT # TN AfesT WIUES! & ©id &7 § I
e fFar o @ar 8, afe umer & smawaswdar € ar FutRa
faerT o awar 2| afe F¥e & afkada & savasar € at fFess
dfew #t Ragadies fFar smr =1fey =i afeT ammest %
FaX ® qe FAT ARY| TEH AT JoiF 7 I AR
qRome faRres &t #@wEr afed weaqy FareR® aweEny
B | FrT & F framRd ATt S Suwenr 7 e afiwmen
I B AUBIA FIAT AW & A AT % Fa1q 7 A19eqE B
T HYAT 50 BT H HENSA FLAT & 37 AT Shgier &
w7 7 ST Star 21 (Fig 6)

WLN226925

fmtS fa==oT (Synergic Control)

TafR®E ST AR wae 7 afeeT Amaeet & @i w2 A
Sfeear & ITEwnt & s & gemEr foar e fai wger
F T B FET AT | T Jortferdt Fgied & &9 & SET AT 2
F yorfert Uaer AT & Arerw @ #e dfeew anr wie wfie
AT e A dleest & AT F9ad q¥ AR wer @1

FAFEIS qTaY WAe AT ATTHIEER (Fgier) R Tuwaa
sframdien ¥ e F FR0 o9 g% g9 g a€ gen ' |
frerifRa afesr & fafa & amr soahr Fdfet & oo @ &
ITeF ATIES H A FA T I I F9 I AGAT &
TqehaT 2 |

Fig 6

WIRE FEED

WIRE SPEED
DRIVE SYSTEM MEASURING
SYSTEM

WIRE ‘ ‘

PULSE
CONTROL

SINGLE MEAN

CURRENT CONTROL POWER SOURCE

5 +
CONTACTING TIP [

NNk

WLN226926
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