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! Metal Inert Gas
2 Metal Active Gas



aiald 5l esliul a5 0g o Jlo faes o 58 59] Cawd A slio o als ;o ) Khg> 5 oolaiul 5 o)Ly sl

Do pgmpo 555 5 539550
SHbgx o g glgil gy aws Y-
{¥])8 o atms 25 @50 4 6551 gte Bl 5l ol (sa |y 55 Sig wnl )b
& b )
(OAW) (il (o515 S35 @
(OHW) 159,000 (51 (5,805 @
B e Y
(SMAW) Jls iy 6 g Koz @
(CTAW) 55 - (55 (s (5,505 @
(PAW) Lodly (g5 s Siss @
(GMAW) 55 58 pwsd (5,505 @
(FCAW) (o555 (oms 5,509 @
(SAW) (5,005 (swsd s)Sisz @
(ESW) (S0l o )by 5 (Kiss @
Seglie (5,052 Y
ohez abadi @
ogy )59 @
ol abii ¢, Sig>  ®
S K@
el g Sl o
wolr s o Ky —F
Sl 5 K> @
Sgal il 6, K09 @
G)lril o Sig> @

ol el 6,5 @



slord 503 (6,805 -0
Sy G bex @
Hy ool s 52> @

Sidln Fa o Kb —F
(EBW) 58Ul 55y (555092 @

(LBW) 5 55 s )Ka5> @

ol 00,5 (uy Awd oad astine (V-Y) ISS 0 oS5 ek | (6, g A...J)S (AWS) lS;)aT R L SPERE ]

atomic hydrogen welding.. gas metal arc welding. GMAW
bare metal arc welding —pulsed arc.........
carbon arc welding. —short circuiing arc______.
—gas........ Arc gas tungsten arc welding
_shielded. W(jmg _pulsed arc........
—win........ plasma arc welding.
electrogas welding.. . shielded metal arc welding
flux cored arc welding... B'“E'“Q stud arc welding..........
submerged arc welding.. o
coextrusion welding...._. CEW e
cold welding........ .Cw
diffusion welding _DFW arc brazing....
explosion welding.. EXw block brazing.
forge welding... _Fow Soldering Welding Other carbon arc brazing..
friction welding... _FRW (S) processes welding
hot pressure welding........HPW | /N /N / | dpbrazing...
roll welding flow brazing...
ultrasonic welding furnace brazing.
induction brazing...
dip soldering._. _0s :'gg?;tidn(t:]emrfggih
furnace solderi =F8 torch brazing 9
induction soldering -Is
:ggdﬁgg””g — eleciron beam welding_EBW
resistance soldering =igh vaculn..
torch soldering.... :nmoersggj:;wum
wave solening... ) electrostag welding
flash welding............ Allied flow welding.......
projection welding . PW PECESSES induction welding
resistance seam welding. RSEW laser beam welding..
—high frequency..... percussion welding
—induction.......... . thermit welding

resistance spot welding....RSW
upset welding..... air acetylene welding.... AAW
—high frequency. Oxygen Arc oxyacetylene welding.....OAW
—induction.......... ) cutting cutting oxyhydrogen welding.....OHW
(OC) (AC) pressure gas welding.... PGW

electric arc spraying........ EASP
flame spraying..... FLSP
plasma spraying..............PSP

air carbon arc cutting..........AAC

chemical flux cutting._........FOC
metal powder cutting.........POC
oxyfuel gas cutting............. .OFC
—oxyacetylene cutting.....OFC.A
—oxyhydrogen cutting....OFC.H
—oxynatural gas cutting..OFC.N
—oxypropane cutting....... OFCP
oxygen arc cutting..... LA
oxygen lance cutting.

carbon arc cutting..
gas metal arc cutting

metal arc cutting..._....

gas tungsten arc cutting..

plasma arc cutting...........
shielded metal arc cutting..SMAC

LCAC
_GMAC

_.GTAC

_MAC
PAC

electron beam cutting.........|

laser beam cutting.. -LBC
—alr LBCA
—evaporative LBCEV
—inert gas.... 2 4
—oxygen:: oo s A BEO

IV G ol (6582 cpoamil (o praaandl b Ballao (5,92 (Shg) (G rmandli (1-F) JSC

\#




5530 4l ol cnl 50 & (GTAW) 58 - 2S5 g (o) (Kigzr i 00,0 ol Yo 50 a5 (6 Kigz gl a3 s 5]

D9 (0 0010 mudgl JlaiSl 4y id 3 13 ool

U — ST el (6 hes YT

(225 L5 5 s b 5,585 TIGT g ligl a5 o Lidlons 5 olsy o 5 2nSis 09 5801 b (quush (5, S5
L ol jo 2S5 09,5501 51 RUssell Meredith o gl i3] o e 58 6 ) Kis> (61 VAT Jlos 10 s oo 00l 55
oz 3 benlen wladad JLail 6l @ GP9) (iRl Ghe) (nl oS oolitul msaie 58 () Sd52 s ponle (o5 58
kol psilSe (Jg ol a8l 50l Mol (1535 b e ol (b 5 55— S () lisz g 0D et 5 poies]]
S eap KT, ol Cos e aS canl lea )]
L olice azdg> slas 055 (oo ol 8 ) anlad g (2uSC5 39 2 (s 998 (6, 51 JLail sl 93 &)l ey
Vgare S o cliilns g phnai (gla Fog)l Lilia yo 15T 5 aiS o dblo |, Glie dzeigs 05 15.0us ymo 2500°C

I¥lat g0 o1 51 (gl b g pouda 65,1 s 58

27,8 V-
;é)..a.a °9r~mu”u*’95 6)‘)3)‘. )1 ‘wa Q)|)> );1 o Q—‘ )QASCAMJ Lg%")s(GTAW))Lf—M‘Swp Lg)m?
eSS 0 2SIl 003, lag S5 e (Y-Y) UKo waigds oo huaie [S50SG g oads gd Dl8 I axkad g iS5 Sais
SO b wled o oS 0 xS ‘)/w Syl Jlasl @I (Y-T) S Gillas 550 ais (25,5 <SG g ol 518 jaulw &
(O L) o, agx B L wles 10 4 wigS oo wles dg) o] waS o)ls J13 o (V-Y) U gl 0,501 (cone dg)
e &1y RS 05U 505 i i 05501 4 5,08 e 3 (5 sz bz ! ele g ol a8l
Jate 0508 e K05 (2ep 4 BB Gkl 5 )1 askal sl eage 1) 09 iSlas Sl e 0l 05l 6 S5l
I ez azmdex B wgd (o0 Culia (g2 azde Caomw 4y J3U SG ook 5l g 00l o)y Jrtie 4 Llons 55 055 (oo
Dgh oo Culld Lisr dmbes Cuows & Laiiies by, ol 5o Ladbee 55 aSST s 4 ales cladle Gl LbI lse
G5y eI oot el iy SMAW (g, & s ;5 cnl 5o S lso 51 (g 5 cblas (e ol 2l
3w s Sl 5SS oS polie cols 0)lge p0 Ll ol (o 55 (TIG) 58 — 8 5 SKag> |, GTAW
JL.A Lgl).;JL;o)l}o o JWJL) L)’Jﬁ) u.g“ 6‘)" ng" wLuo ﬁL) GTAW:\SJWJ) ‘SA)E.JAJUA)JL) O}ugﬂbég;ﬁ‘ Ladlrs

I¥loss oo a8lol gd 4 Silogil &g b g (w0 ygas 00iiS 5 3 4 5LS cauieds lge 6, Sig> o

! Gas Tungsten Arc Welding
? Tungsten Inert Gas



Flow Regulator

(@) meter\n C)'/

D

Welding
direction @
Torch o
e
Cable 1 B
Filler rod 2L
Power BT
. Cable 2\ sourcei

J Workpiece
o Tungsten electrode
Shielding

(b) gas Contact tube
Filler Cable 1
rod

Shielding

Metal

droplet —\T\
Weld

A4
Base metal Weld pool

[VIGTAW & sisn 3 5 mlois (Y-T) JSCi

et g poiagll g mojuie LT sile S Sl (55 o slao¥ed o Kig> 0 GTAW (o, Kig> 5,8
g 4o )3 Oy g 59y Sl a9 lp ) bex g5l 5l Ol (o8 eizmen Bl (o (e OIS (K9
oslainl yio (o VU o o 20 51 S350 culbeo b @lld 6l (o) Sig> 65 0l 0929 ol b 20,5 colainl Couxsg

IV]asS s olisST s (65592 (pozamd Ly, JSa0 b il oo GTAW (g2 559 0 00 Bl 5l 050 (oo

ooy sl Y-F—

S o byl s S 5 A S5 Slasg S ki 53 5 b e Y b (S s 55
98 5 a8 5 &g Slel ) el 4 g, g xSUI 5l eolatul b azes 10 05,08 (6 (Sogll 4 Cuaglie § yiios
e 05550 5 e 4 p 53 oo 0550 S5 sl 05550 S5 IS5 g S S5 o sl Sty Sl
b (oo Rl Pl 09 S S5 ik 098 Jlexxl wily

ilxo glaj5 Y- ¥_Y

oo ok 1y bdlee syl 5l (S p elss (1-T) Joaxr 09 osliin] Wlgs o made 5 (395,155 £95 90 2 g, cnl 5o

Olgie & Q;j 0055 oye plpln cul YE.O eV o2 (6l Sl ol 5 VOV eV Q;)T \Qo..is 05igs Sl om0

! |onization Potential



