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GMAW # siifeet siw & waw @ (Types of shielding gases for GMAW)

IGENT : T A F A | oA ffafad w9 F A gnr

o T AT ATH ATeTT H TN fFd AR Freil TN 74T F AeWT-3TelT T qaT0
o i 719 F T AT THR T A FRE I IS qTe THEG q4qrd
o T T ARRTIS ¥ AfhAT T T N T /AT ew T AT STHEY T AT Saqr

* CO,afeST @e # 7\ e 1 T F41 Fedt 2 |

GMAW & {19 Tsh¥ &1 I S3h7 & Sirar 21 F |9 e i
g Rafeee =i 7w fe=e)

AR AW (Inert gases) : 31T o7 SAFETS 1Y A 4T H HFIT
F g & fog g i Hi diforew A7 o=t €1 ani R
fRforas =1 ST STeAY 9 A1 %| deat & forg R strar
| fRforr & aga =t AretahdT € MY SR & gorT 7 ST H
HaTe deax & | gafa feform & e ary aat SR gt
S I ATAHAT, TN AT & g AT S1ar 8| 9 A Hew
ATk & TEET TR F AT gt T ST @

AT 1S % g Y@ & AT & Xt I g9 Tt #ear & | Eiferam
F JAT H AN & TE®T AAF S & Shar & |

GMAW # wrw Rufeea itw site 7w s (Reactive gases

and gas mixtures used in GMAW)

FEASTZATHTE (Carbondioxide) : FEASTSATTES AT 1
AT | T1F IUT A% & | 37 T HT AT A Joam 7 AfoF
Fiees & ATETHFAT Bl © | i T8 AT € TE q= W T &
FAY FAT & FATCIY 7 79 @4 gidT 2|

CO, st &t For # CO,, T &N € | 7€ T AT AT AT
STTET X ST T en | CO, & & died # agd =T i
& dfte =S AT aftrep Sfigor et € F1g srewf T& et
2l

TAe! ©el I afess #¥A & forg F3 Frerehar & forg Rt dgdy
e €| g% STmET AN # ST SaT FH AT ATeshaT
& e ferfa & arex afeew & fog ST G stmar @ smm
e fRferm | # 10 TAT W & gAforg 3T qoT A U STt
T TS Fed % oI &7 AW A9 19T st &1

I die #igy WY afagem A STERT A W Al A9 &
THTEA Bid & | S % |1 g T des § e Sige st
T 38% TrE AT # Frew @ wgfa off ¥ Rforw & a9 3=
# I A A de adr ¢l fAafvw g & e s A
foaror & @y fhw U A F SR &t g9Er 21 (Fig 1)

CO, AT arama=er # 1k AR § AT wge ser fsed 1
I BT A& FH, TGEAAR TS A7 Fewe S|
ATFATESIESY AR ITANT U o 8 | SrerredieEst awy

Fig 1
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DEEP PENETRATION

ARGON-OXYGEN ARGON

GMAW BEAD SHAPES AND DEPTH OF PENETRATION FOR VARIOUS GASES AND GAS COMBINATIONS.
THESE SHAPES ARE TYPICAL FOR DCEP (DCRP).

HELIUM-ARGON HELIUM

CARBON DIOXIDE

WLN227611

Tq & SRt fered €1 & CO, FT S #Xd J0T 375
AfecterT &t g gl &1 CO, T ST 7-12 AT e

30

AT ATHATEES & STAT & 3T &1 a1 o 1oy ier off 9@ St
2|



CO, 3w # st =it feferam i & & & 25 =1 F¥e wmr
3T ST 8| 7% A€ TS & AT AfF FHed IAqT @ g@fery
T AW Tl 19 9o & ¢ B Y qQrdl € AT FH dos
e St & | 39 w1 Fd 2

WA FEwegeEaTES (Argon carbondioxide) : CO, s
# CO, i Hiced i o1 # forareit gg °nq &7 o1fee yafed w2t
2| 7@ GMAW 3T e &ier AT it @ 3 & 7ag Hear
2l

CO, afee = #t fRr Tadr &, e 1 F7 AT & A AT
& WIS | UF drel @7 o7g Sl H aerdr adl ¢ |

JRTA A (Argon-Oxygen) : RISt farsyor
AT AT FTa N el o & T T ST 8 | 7 Iedt &
AR FFrdem & arer AraRdier off aeg # ded¥ aqrar 2|

WA FEmegTEATES (Argon carbondioxide) : CO, st
# CO, 7w wiice 1w o1 # firaeit gg g1g # 1fes wafed #et
g T8 GMAW 3T e &t Afeest &1 @ F3 | Heg HedT
gl

GMAW & gi|ee § Iwai & forg, fiwt e A4t fsmor &1 gzma fan

g aRefea dw KR
IR AR 0.1 in (2.5mm) AYeT ; =BT 4T TAFIALT AT AT AT
FH G FH S
75% fefoas 1-3in (25 - 76mm) WIeT; AW & SATET FAT 3TYE
25% At
GIEIREET I RS AT =T T T8 w2t €; 1/8 in.(3.2mm) HieTE dF Hies &
ey argett forg awe g &1 sreet A
AT A ST qHE FRATR
HAT &I AR TS TS FRIRAT; U ST AXe S dee e g7 & e
5-8% CO, H=ST ATAAA AT HS THAT ASTHNT Y FATH FLAT,
AT & ot § I A T SAFATA I,
W sy a1g AT HETHIET & AT HEAT; =T T HSAT TS HEAT
eIt 2% AT
g &l AT T AT fRIear, AfHE g9 e i dw @ & i
1% SrTaRdToTT FEAT, BT ATAdA A € T, TR BAAT &g I
HSYHIET HT T FLAT 2l
AT ST AT RITAT TGTH FEAT ATeTRS MY Teel RAdd el
2% ATRITST ARt & forw 1% wfdwa stfafrer fsor & A of
T afar, A AT AW T 91 § AW Haraei=d diel 96 97g 9%,
AT 3T ey et
EIERRE] AT 1/8 in.(3.2mm) #ieTE & F1; 3= dfesw it foAT forere,
20-25%CO, faeTor T fe =Aaw, st I
CO, TR 43; aw afesw wh; F AnE
A 90% fRferas ST gfaery Ster T gWIfad &7 9% FB T9E A=,
S 7.5% s FAaA faer, st A ferar
2.5% CO,
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CO, afee wrmeh #t fRr Tadr &, e 1 F7 FAT & A AT
% AT # UF drdt @1 4T ST F q@@r aar |

JRA AT (Argon-Oxygen) : TR SR T8 firsror
AT STAT FTET AT WA o 7 T A1 S1ar & | 8 Ieht &
ATHTE A9 & Gy AT off 3o F dga< aq1dr 8| I8
AR A€ I FH ATAF AT TATAT © AT TSTHET H T FHLAT
gl

SATHRATST 3Tk Y fI AT Y W it F7 HAT & | SATRisT
& JUANT F 4T N HAE ATST ATFASA &N AT IE ATHRITST
AT STATT TN T TN FF AW 37 oY goiTgre sifers s &
g grll AfE 2% & TATET TR JaT & ¥ @ it
ST € TS 919 & T 30T & ¥ ATHATES TI0 F3d 2|

T J4TE TAFEIS 99 22T & I AT ear @ zad afiw i
FLE AT AT AT I¥ (AT F2ar &

A & qgAT Bie 9 @ 10 L/min
wew 3w 9o 15 L/min
dX &2 & dw @ 20-25 L/min

SATET AT ® W el SI9HE 8| 89 I HILT H ST
ey foras &R0 W wat agd AfeE AT § A e |
fRreperar 21

CO, 7 fwize 3w Wwex (CO, gas cylinder and regulator):
GMAW/CO, afe&  forg siaeas e &t 16 feivsT & gede
T A C[eeT § TAT5 & Sl 2 |

T yate e (Gas flow meter) : 78 T %S @ S @
g TX foee a9 &1 8 | eIt Hiex § A UF FeA e USTREHE aTed
gfer gfe dfiex & afes W # s 1) | CO, 1\ & waTe it
3¢ s #=ar 21 (Fig 2)

T fEeY CO, 7 & FaTe #it ¥ (Aa=ror #<ar (Gas Preheater
for CO, welding) (Fig 3) : FTew STETHATE A¥ 1 # WA

Fig 2
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& FAL FH ATTHE T CO, A I+ 319 o & &7 4 | gaAfery
A afeew CO,, T AT T § AT AT(eT Fif% TE Fa AT
T FA9 FEAT € CO,, A I A & A1 & FH (o6 J8 T[eAeX
H TOTRAT & TEH WG 9 AT | T F[ee 3 AE §
7% WAed ¥ a9 AT 9w Ao fSed @ ant saws gt
SITQT | 38T A6 #7387 ¥ & q= & forg fevey & | &7
ATIH F@T™ & forg Reivey & wawe fFar smar & gafong afesT
% 3 AT T YaTe UF qH AT & |
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sv==t (Fabrication)
awe¥ (Welder) - 7w arg st afesw

v 2.2.77 & =E e

woaq Fi s At (Flux Cored Arc Welding (FCAW)

IR : T IS F o § o Ffafed ww aw g e
o TR HIT ATH AT AT AL 77 AT & a9 A Tawsn
o TAFT FI ATH AT | A THET & THR @7

o FAF FIT TET HT TR0 W |

FeAFT FIY ATk afe T (Flux Cored Arc Welding) (FCAW)
(Fig 1) 7r& us 31mes afeswr wiwwan @ e afe & forg ol woraer
F TS T e ATl s e aTe e ahdg & i erfud
s g fAfda it 2|

Fig 1
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Fleest IS | &l & | S=F FLe dieest I §, gEHT A1 (mode)
# BT gioee giawe # aRafad eid & | FCAW €7g g &
IR AT S AT UF weEqer 9eq & | T FAH & B A
“THAFH T AIE & AT AT W bl AT 8 | “Fraey Tt vl Afeih
THE FAR FILS I & ATF dfeeT w2 a0 famar 2| afa
¥ 7% 21 Fig 2(b)
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39 9faT & 3 TE T © @ e TER FoaH waw e
& 9 F FAT & AR T ey AfaRa 9 ofiee A
ATaTIHAT BT 2 |

wie ST AT AEY 8 T § F1ad & Al o &
# afeew F forg A sfiee 7% FCAW &mas &9 & & 2 |

ETAiF 19 sfieee TH FCAW # g &9 § &1 &l dfee
& forg ST e ST @ SR 3 oyEr & At aw @
UIETT ATHAR X 9 e THE & AT |

ITH (Equipment) : GMAW 3% FCAW & %9 & &7+
et afee T % & forg ST 3T ST € ST 56 T & STt
H & J1 FdT AT 19 i e Ol ® &, Afew e |
ST 3 ST el @ sftee AT o age awer & it gad
T AT Y FIE STAAHAT 2T & | FEHT THR & dreg e &
STIRT FeAT T HILE ATIL 3 forg 3T ST & arfer aree egaa
AR I Fgd AfF qamd foAT qrEe A ST @ o a9 |

FCAW # 41 s®Y (Metal transfer in FCAW) : FCAW
ffw'g';iw—{ GMAW wfar & &t T &tar 1 GMAW
AT FCAW & It fardt 13 IUaheont § Seotawia foraar € fa,
afe e =i fhe orem &1 fAmtor &) FCAW wisam &t foe
HIT (Mode) FT et AT T TIIA HXAT &, AT a2 FTTAE
THET AT BIET FTIeie TAHT | AT T O Felrge Ta®e Fh
El"ﬁ@‘rfﬁﬂTTI'qT%l FCAW ST GMAW 31 a1T & S U
fore Ry giawe Sare A€ F¥aT 8| 997 e SEH FH e

Fig 2

~—METAL
(2A) (2B) SHEATH
FLUX CORE
FLUX POLE ARG
° °

(a) BASIC WIRE (b) RUTILE WIRE
APPEARANCE OF FLUX POLE

WL211412

FAFH 1T A T Afweor (Classification of flux cored
wires) : FHa FATEF FE AL ATIL & WAL AE HoATd
A THA A AS T GTHAT o & I FEAT 8 | 308 [ | SAawF
TATATST AT 1T ST TR Ft eI FHIAT AT AT FF L&A
& ST fRIRAT IqTH F¥A % STATAT 3T & (RRAT & &HeAT
rfers oifirer & |

FATT FHIS AT A FAF LA Al AT LA % Ao & (g
B SR sgmat % forg o Suerer @1 worww A WHA &
HIAT 7 AT A wernd w9 Mo 3w i e a1g Fee
A 9 M & ¥ § afiga fobam mor & |

=WEd 9 ofiee R § g AT A& a9dr & S, (S
ferfaer afer srwaret) =fiw sr=s1 & g™ R At o &7
ST T 2|

e i ofiee amr I am s RAowaret & feres
HIEST ST T8 = ATHE U0 & IFHI &id 2|

oTg % T ATA AT H dgd &0 G Foad g 8, o
AT qTSTY AT H AATAT TE FfReege B & | F qmt
ATt/ CO, 1 foaror & or=eft & g adt €1 & s &
I FA § AR TG afew gy & forw g €1 @
gfRfara ame ar gaee & forg eree 3ve afeT Suerer 2|
FART HILE AT HAe T G2 g M1 F ST & (froerwr)

THR ATWAR I ATd & AT AfId Sar & Jaf® G2 gT THE &
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AR d¢ ®t fauy AME & qF § THR & a a¢ ® @uy
TR F @ 9% AT e 2|

fenifre 3T v goian (Deposition rate and efficiency):
SHTE & 3T T ZAE ST oTg & a9 & &7 7 TA9Ifad &6 Srar
& | STAT 1 I AT (1 308 8T & o1 & AT % €9 § THTfAAT
faT ST €1 S IWET E7 & @9 a1 & 4R F AT o T
gt 2|

GRAW 3af & fewifore gerar 93% & 97% & &9 &idr &
X fcaw & T2 80% Sfasd & 86% wfawd & Sia ear &
AT WX A S @ & Sy € | A RS gatar
fcaw & &I ®IRATT & FLOT &l 2|

AWAR T W THAW & T F q5d 2, CO, T F a=y
st/ CO, fafare | 1 Jwmr ¢k |
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