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Dear F r iends : 

It is my p leasure and p r i v i l ege to be present a m o n g 

you t oday on the occas ion of the one-day Nat iona l 

W e l d i n g Mee t on C 0 2 W e l d i n g o rgan i zed by the 

Banga lo re B ranch o f t h e Ind ian Inst i tu te of W e l d i n g . 

At the ou tse t , I mus t p lace on record my hear ty con-

g r a t u l a t i o n s to t h e O r g a n i z e r s of t he B a n g a l o r e 

B ranch for r e v i v i n g the Na t iona l W e l d i n g Meet a f ter 

a gap of e ight yea rs and se lec t ing a top ic i m m e n s e 

i m p o r t a n c e to the Ind ian W e l d i n g Industry . In my 

capac i t y as the Pres iden t of I IW and on behal f of the 

Nat iona l Counc i l . I . convey m y s incere best w ishes 

for the success of th is Meet . 

It wi l l be app rop r i a te on th is occas ion to look at the 

h is tor ica l d e v e l o p m e n t of the C 0 2 we ld ing process 

and w h e r e we s tand today w i th respect to its exp lo i -

ta t ion and app l i ca t i on in our indust ry . There fo re , in 

my br ie f address , I w o u l d f i rst l ike to t race the his-

to r ica l t ra i l of C 0 2 we ld ing , r ight f r om its invent ion , 

and t hen spend s o m e t i m e in descr ib ing the new 

d e v e l o p m e n t s in the f ie ld w h i c h have an inpor tant 

bear ing on the Ind ian we ld i ng scene in the com ing 

years and last ly , a f e w w o r d s abou t its in ternat iona l 

and na t iona l s ta tus . 

G a s Me ta l A rc W e l d i n g ( G M A W ) , as it is known to-

day , w a s i n v e n t e d a f te r the s e c o n d wor ld wa r at 

A i rco R e s e a r c h Labo ra to ry in New Jersey and the 

patent w a s t a k e n in the US on Apr i l 18, 1950. The 

insp i ra t ion fo r the d e v e l o p m e n t of t he concep t c a m e 

f r o m two w e l d i n g p rocesses w ide ly in use at that 

t ime : the f i rst one w a s the G a s T u n g s t e n A r c W e l d -

ing ( G T A W ) p rocess wh ich was i nven ted in 1920 's 

but c o m m e r c i a l i z e d du r ing the per iod of second 

wor ld war ; the second was a h a n d - m a n i p u l a t e d sub-

merged arc we ld ing p rocess w i t h m e c h a n i z e d wi re 

f e e d e r . T h e key t o s u c c e s s f u l d e v e l o p m e n t of 

G M A W w a s the a m a l g a m a t i o n of the two d i f fe ren t 

concep ts into a s ing le v iab le unit . T o quo te one of 

t h e t h r e e - c o - i n v e n t o r s o f G M A W , Mr . G l e n J. 

G ibson , " I b e c a m e e n a m o u r e d w i t h t h e s m o o t h , 

quiet arc, the v is ib i l i t y w i thou t s lag, and the protec-

t ion the gas p rov ided for mo l t en meta ls . I v i sua l i zed 

that a bet ter w a y of we ld ing cou ld be had by rep lac-

ing the tungs ten e lec t rode w i th a con t i nuous f i l ler 

meta l e lec t rode" . He and his c o l l e a g u e s put t oge the r 

a dev i ce wi th a p is to l -shaped gun a t t ached to a w i re 

feeder . It w o r k e d the f irst t i m e in all pos i t iona l con-

f igura t ions g i v ing b i r th to a new we ld i ng p rocess 

wh ich was to revo lu t ion ize the w e l d i n g scene . 

Init ial d e v e l o p m e n t e f fo r ts we re m a i n l y con f i ned to 

inert sh ie ld ing gases such as a rgon and he l i um. T h e 

process ga ined in popu la r i t y in the m i d - 1 9 5 0 s w h e n 

C 0 2 w a s in t roduced as a sh ie ld ing gas for m i ld s teel 

we ld ing . It was rechr i s tened as Me ta l A c t i v e G a s 

(MAG) we ld ing to recogn ize the " a c t i v e " in te rac t ion 

of C 0 2 w i th the mo l t en we ld me ta l as aga ins t t he 

inert nature of sh ie ld ing g a s e s used in the Meta l 

Inert G a s (MIG) we ld ing . Th is , of course , w a s not 

the f i rst eve r occas ion w h e n C 0 2 w a s used as a 

sh ie ld ing gas. In 1920s C O z w a s e m p l o y e d for the 

first t ime to sh ie ld the arc in C a r b o n A rc W e l d i n g 

process but its use w a s not pu rsued fu r the r because 

of the p resence of e x c e s s i v e poros i ty in the we ld 

depos i ts . The nex t impor tan t s tep in the d e v e l o p -

men t of the p rocess w a s w h e n it w a s recogn i sed 

that C 0 2 can g i v e m u c h supe r io r w e l d i n g charac te r -
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is t ics if used in c o m b i n a t i o n wi th o ther gases. W i t h 

the a d v e n t of ac t i ve gas she i ld ing e i ther s ing ly or in 

con junc t i on w i t h o ther gases , a w h o l e new area of 

research o p e n e d up w h e r e d i f f e ren t comb ina t i ons of 

gases w e r e t r ied in va r i ous propor t ions and the i r 

i n f l uence on the we ldab i l i t y of ma te r ia l s s tud ied . 

Pure Ar , A r - H e , A r - C 0 2 , t r i -m i xes of Ar, C O , and 0 2 

are c o m m o n l y used w i th the G M A W process. The 

d i scove ry of d i f f e ren t m o d e s of me ta l t rans fer ob-

ta ined by m a n i p u l a t i n g we ld ing pa rame te rs gave a 

fu r the r boost to the a c c e p t a n c e of the process by 

the we ld ing c o m m u n i t y . G i v e n a par t icua l r k ind and 

th i ckness of me ta l , each gas and m ix tu re a f fec ts the 

s m o o t h n e s s of ope ra t i on , w e l d appea rance , we ld 

qua l i ty , and we ld i ng speed in a d i f fe ren t way . 

In recent yea rs the d e v e l o p n <=> : of pu lsed power 

sou rces based e i ther on thy r i s io r or inver ter tech-

no logy has a d d e d ano the r d i m e n s i o n to the versat i l -

ity of the G M A W process. Syne rg i c G M A W , wi th a 

s i n g l e - k n o b c o n t r o l on w e l d i n g v a r i a b l e s , is an 

added a t t rac t ion . N o w a w e l d i n g e n g i n e e r has a 

w ide range of e q u i p m e n t and sh ie ld ing gas comb i -

nat ions to choose f r o m and j u d i c i o u s se lec t ion of 

sh ie ld ing gas and power source cha rac te r i s t i cs can 

be emp loyed to obta in we lds at a lower cost w i th 

bet ter we lde r appea l t han w a s poss ib le ear l ier . W i t h 

env i r onmen ta l issues b e c o m i n g a m a j o r conce rn in 

industr ia l ac t iv i t ies , one has now to go in fo r those 

we ld ing p rocesses w h i c h h a v e m i n i m u m po l lu t ing 

impac t on our su r round ings and a lso are not ha rm-

ful to the hea l th of we lders . In one of the recent 

e x p e r i m e n t s , it has been d e m o n s t r a t e d tha t the 

f u m e e m m i s s i o n s in the pu lsed C 0 2 we ld i ng can be 

cut down to as m u c h as 50 to 9 0 % of the leve l 

c o m m o n l y e n c o u n t e r e d w h i l e us ing t h e c o n v e n -

t iona l power sources . 

A n o t h e r equa l l y impo r t an t t e c h n o l o g i c a l d e v e l o p -

men t took p lace in 1980s w h e n ma jo r b reak th roughs 

in m a n u f a c t u r i n g s m a l l d i a m e t e r f l u x - c o r e d and 

meta l - co red w i res were ach ieved . T h e po ten t ia l pro-
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duc t ion ga ins in the f o r m of i nc reased depos i t ion 

rates, cost sav i ngs and exce l l en t we lde r appea l of 

t hese w i r e s a re n o w r e c o g n i s e d t h r o u g h o u t t he 

wor ld . 

In v iew o f t h e va r i ous a d v a n t a g e s and f lex ib i l i ty , the 

Sh ie lded Meta l A r c W e l d i n g ( S M A W ) process was 

rep laced by G M A W at a ve ry rapid pace in deve l -

oped coun t r ies . In the last four decades , semi -au to -

mat ic and f u l l y - au toma t i c G M A W has b e c o m e the 

s ingle largest we ld i ng p rocess e m p l o y e d in industry ; 

more than 6 5 % of the we ld me ta l is now depos i ted 

by us ing the p rocess . H o w e v e r , in India the s i tuat ion 

is just the reverse . S M A W is st i l l the most popu lar 

we ld ing p rocess and about 90% of the to ta l we ld 

meta l is depos i t ed by the S M A W process. Accord -

ing to a su rvey c o n c l u d e d in 1989, the share of 

G M A W w a s less than 8%. I p r e s u m e the s i tuat ion 

has not c h a n g e d subs tan t ia l l y s ince. Th is c lear ly 

shows that the Ind ian we ld ing indust ry is lagging 

beh ind and is not ab le to keep pace w i th the g loba l 

t rends. In the c h a n g e d scenar io of l ibera l iza t ion of 

t rade and g loba l i sa t i on of indust r ia l ac t iv i t ies , we 

have to acce le ra te the rate of t echno logy absorp t ion 

and i nnova t i on . In th is con tex t o rgan iz ing Sem ina rs 

l ike the present one. w h e r e one can share in fo rma-

t ion w i th fe l l ow eng ineers , b e c o m e s all the more 

impor tan t A n d that is whe re Inst i tute l ike the Indian 

Inst i tu te of W e l d i n g can p lay a v i ta l role. 

In the c o m i n g years , the Ind ian W e l d i n g Industry 

wi l l see rap id c h a n g e s and it must p repare itself to 

face the cha l l enges . T h e key wo rds for su rv i va l are 

going to be - Q u a l i t y , P r o d u c t i v i t y , C o s t E f f e c -
t i v e n e s s , T e c h n o l o g y I n n o v a t i o n , E n v i r o n m e n t -
f r i e n d l y a n d I n f o r m a t i o n T e c h n o l o g y . 

Look ing at the t echno logy g a p today , it is c lear that 

we must qu i ck l y t ry to br idge the gap by in t roduc ing 

new power sou rces and we ld ing consumab les . The 

latest w e l d i n g power sources have been shown to 

s a v e o v e r 2 0 % in e lec t r ic i ty cost and abou t15% in 

mater ia l cost ar is ing f r om power source s ize reduc-

t ion, m i n i m i z i n g spa t te r and i m p r o v i n g arc stabi l i ty . 

The sav ings in dec reas ing the re jec t ion rate have 

been es t ima ted to be over 15%. T h e case for immi -

nent rep lacemen t of S M A W by G M A W appears to 

be very s t rong. 

On the we ld ing c o n s u m a b l e f ront , the scenar io is 

s l ight ly bet ter as the p roduc t ion and ava i lab i l i t y of 

cored wi res are p ick ing up. G i v e n the r ight too ls , it 

is then left to the ingenu i ty 'of the Ind ian W e l d i n g 

eng ineer to exp lo i t the oppo r tun i t i es a v a i l a b l e to 

h im. It is very impor tan t to be aware of the changes 

tak ing p lace a round us and adopt ' t h e m w h e r e v e r 

poss ib le . M o r e o v e r , to at ta in a c o m p e t i t i v e edge 

over o thers it is essent ia l to i nnova te and inven t . In 

th is contex t I wou ld aga in quo te Mr. G i b s o n ' s v iews 

on invent ion- " I look at i nven t i ng as an a c c u m u l a -

t ion of know ledge and then put t ing va r i ous bits to-

gether to so l ve p rob lems if [your idea] works , and 

is un ique, it m igh t be recogn i sed as an inven t ion . 

W h e t h e r it be a gadge t , a f u n d a m e n t a l des ign , or a 

process for do ing s o m e t h i n g - y o u also need a l i t t le 

bit of l uck . " 

For tunate ly in India we h a v e es tab l i shed , o v e r the 

years, R & D Inst i tu tes of i n te rna t iona l repute. W e 

also have one of t he f ines t s tock of h u m a n re-

sources of eng ineers and t echn i c i ans ava i l ab le . The 

en t repreneur ia l ski l l of the Ind ian b u s i n e s s m a n is 

wel l recogn ised al l o v e r the wor ld . T h e s e assets and 

s t rengths are the reasons for t he o f t - r epea ted state-

ment that India has a great po ten t ia l . But wha t has 

been lack ing is the synerg is t i c in te rac t ion be tween 

the R & D sc ient is ts , indust r ia l t echno log i s t s and the 

e n t r e p r e n e u r s w o r k i n g t o g e h t e r fo r t he c o m m o n 

goa l of i nnova t ion and c rea t i v i t y in d e v e l o p i n g pro-

cesses and products . The t i m e and c l ima te have 

c o m e fo r i n c u l c a t i n g , n o u r i s h i n g and c u l t i v a t i n g 

such in te rac t ions and w h e n th is happens , our nat ion 

wi l l rea l ize its great indust r ia l po tent ia l . 

I do t rust that the p resen ta t ions and d i scuss ions to-

day in th is Meet wi l l dwel l upon s o m e of the impor -

tant issued ra ised by me . 

INDIAN WELDING JOURNAL, OCTOBER, 1994 
59 


