
MIG/MAG SOJOM'91 

Common Causes of Mig Torch Failure in Service and 
their Solutions 
Martin J.Deely* and Gary A. Hills* 

Failures of MIG torches in service are major causes of poor productivity due to stoppages in production, poor weld quality and 
excessive opreator fatigue. The major causes of these failures are reviewed and illustrated from the writers' experiences. Aspects of 
and criteria for MIG torch design are examined with particular reference to design of torches for robotic and automated welding 
applications Testing of torch design and performance is investigated guidelines are set out for the correct choice of torch and 
components for particular applications. The advantages and disadvantages of water-cooled torches are discussed. 

DESIGN CONSIDERATIONS 

In g e n e r a l t e rms , t h e m a j o r necessa ry f u n c t i o n s of 

a M I G / M A G ( G M A W ) t o r c h are : 

To c o n a o c ' t h f w e l d i n g cu r ren t f r o m t h e p o w e r 

s o u r c e to t he t o r c h neck . 

To c o n d u c t t h e w i r e e l e c t r o d e f r o m w i r e feeder 

t h r o u g h the c o n t a c t t ip . 

To c o n d u c t the sh ie l d i ng g a s f r o m the w i re f eede r 

t h r o u g h t h e gas nozz l e to p r o v i d e an e f fec t i ve g a s 

sh ie ld ove r the a r c / w e l d p o o l area. 

To t rans fe r cu r ren t f r o m the t o r c h neck to t he 

e l e c t r o d e v ia t h e c o n t a c t t ip. 

To d i ss ipa te , or resist t he heat c r e a t e d by t h e w e l d i n g 

p r o c e s s at t h e ra ted o p e r a t i n g cu r ren t . 

C o u p l e t h e s e w i t h t he p re fe rences of use rs and 

e m p l o y e r s : 

F lexib i l i ty . 

L i gh twe igh t , e r g o n o m i c d e s i g n . 

Longev i t y of c o n s u m a b l e s . 

L o w c o s t of c o n s u m a b l e s . 

C o m b i n i n g f u n c t i o n s in p a r a g r a p h o n e w i t h 

p r e f e r e n c e s of use rs a n d e m p l o y e r s mus t result in 

severa l c o m p r o m i s e s . 

O p t i o n 1 : A I R - C O O L E D T O R C H E S : Typ i ca l fea tu res 

of th is very c o m m o n s ty le of t o r c h are : 

A mu l t i pa r t c a b l e a s s e m b l y , fo r l ow cos t . 
A s t r o n g a n d usua l l y heavy h a n d p iece , fo r 
l ongev i t y . 

* Binzel Pty. Ltd , Braeside Vic.3195, Australia. 

A s imp le o n e p i e c e neck , aga in to r e d u c e cos t . 
I nexpens ive c o n s u m a b l e s ( con tac t t ip , nozz le , 
e tc . ) . 

O P T I O N 2 : G A S - C O O L E D T O R C H E S : G a s - c o o l e d 

t o r c h e s use the sh ie ld g a s to assist in c o o l i n g the 

t o r c h d u r i n g o p e r a t i o n . The t w o m a i n f ea tu res of thei r 

d e s i g n are : 

A g a s - c o o l e d neck : (See Fig. 1 ) As i l lus t ra ted, th is 

t y p e of t o r c h neck has t w o d e s i g n fea tu res w h i c h 

resul t in c o o l e r r unn ing a n d a r e d u c t i o n in we igh t , 

w i t h a c o r r e s p o n d i n g inc rease in c o n s u m a b l e life. 

Fig. 1 : Gas cooled torch neck. 

First ly, t h e sh ie ld g a s is c h a n n e l l e d a l o n g an e x t e n d e d 

su r face of t he inner c o n d u c t o r , w h i c h r e m o v e s heat 

c o n d u c t e d away f r o m t h e c o n t a c t t ip area, a n d also 

p rehea t s t h e sh ie ld gas . 

S e c o n d a l y , t h e ou te r c a s e of t he n e c k is e lec t r ica l ly 

i so la ted f r o m the cen t ra l c o n d u c t o r a l l ow ing d i rec t 

c o n t a c t b e t w e e n the g a s nozz le a n d its f i nned sea t ing 

area. T h u s t h e t e m p e r a t u r e of t h e g a s nozz le is 

p r e v e n t e d f r o m r is ing to excess i ve levels d u r i n g 

o p e r a t i o n . 
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A s ing le p i e c e c a b l e a s s e m b l y : (see f ig .2) As c a n 

be seen f r o m t h e i l lus t ra t ion , th is s ty le of c a b l e , 

b e c a u s e it ca r r i es al l sen / i ces coax ia l l y , o f fe rs a 

c o n s i d e r a b l e w e i g h t sav ing o v e r t h e a l te rnat ive . Th is 

w e i g h t r e d u c t i o n h a s t h e a d d e d a d v a n t a g e of 

i m p r o v i n g t h e b a l a n c e of t he t o r c h , w h i c h c a n resul t 

in a r e d u c t i o n of i ts s u b j e c t i v e w e i g h t . 

Trigger wires 

PVC Oisinc V 

Rubber outer cov 

F ig . 2 : Cab le Assembly 

O p t i o n 3 : W A T E R - C O O L E D T O R C H E S : Th is o p t i o n 

is un iversa l l y a c c e p t e d as t h e bes t so lu t i on , b u t of 

c o u r s e , b e c a u s e it necessar i l y i nvo lves a g rea te r 

i nves tmen t , is s l o w to ga in a c c e p t a n c e in m a n y 

coun t r i es . W a t e r - c o o l e d t o r c h e s t o d a y i n c o r p o r a t e : 

A w a t e r - c o o l e d p o w e r cab le : The w e i g h t r e d u c t i o n 

f r o m th i s ( typ ica l l y 1 k g per 3 m e t r e cab le ) m o r e 

t han c o m p e n s a t e s f o r t h e necess i t y of a m u l t i p i e c e 

c a b l e a s s e m b l y in t h i s t y p e of t o r c h . 

A w a t e r - c o o l e d t o r c h neck : (see f ig.3) C o o l s b o t h 

t he inner c o n d u c t o r a n d the g a s n o z z l e sea t ing . 

a) 
b) 
c) 
d) 
e) 

Torch Neck 
Gas Nozzle Seat 
Gas Nozzle 
Contact Tip 
Wire Feed Liner 

f) Coolant Entry 
g) Coolant Fleturn 
h) Tip Holder 
j/k) Gas Diffuser/lnsulator 
I) Ceramic Insulator 

F i g . 3 : Construction of Water -Cooled Torch Neck 

O n e p o i n t of i n te res t he re is tha t 7 0 % of t h e 

t e m p e r a t u r e r ise of t he c o o l a n t is d u e t o heat 

d i ss i pa ted in t h e p o w e r c a b l e ; on l y 3 0 % b e i n g d u e 

to t h e t o r c h neck . C o n s e q u e n t l y it b e c o m e s i m p o r t a n t 

to d i rec t t h e c o o l a n t f i rst t o t h e t o r c h neck , pass ing 

t h r o u g h t h e p o w e r c a b l e o n its re tu rn . To reverse 

t h e f l ow w o u l d resul t in t r y i ng to c o o l t h e t o r c h neck 

w i t h p r e h e a t e d w a t e r . 

W i th t h e s e t o r c h e s , o n e c a n see tha t a lack of c o o l a n t 

wi l l resul t in rap id fa i lure of t h e t o r c h c a b l e , a n d th i s 

is c i t ed as the m a j o r d i s a d v a n t a g e of w a t e r c o o l e d 

t o r ches . (30 s e c o n d s ' o p e r a t i o n at ra ted cu r ren t 

w i t h o u t w a t e r is e n o u g h fo r t h e t o r c h c a b l e to requ i re 

r e p l a c e m e n t . ) It s h o u l d t h e r e f o r e b e c o n s i d e r e d 

essent ia l to fit s o m e k ind of fa i l -safe to e n s u r e that 

w e l d i n g c a n n o t t a k e p l a c e w i t h o u t w a t e r - f l o w . 

A n o t h e r d i s a d v a n t a g e c i t ed f o r w a t e r - c o o l e d t o r c h e s 

is t h e e x p e n s e of w a t e r r e c i r c u l a t o r un i ts . But 

p r o v i d e d the re is a supp l y of c l e a n w a t e r at 2.5 to 

3 bar , a to ta l - loss c o o l i n g s y s t e m c a n b e e m p l o y e d , 

as w a t e r c o n s u m p t i o n is less t h a n 2.5 l i t res pe r 

m inu te . 

Prev ious ly , a n d sti l l t o d a y o n o c c a s i o n , o n e c o m e s 

ac ross a par t ia l so l u t i on w h i c h c o n s i s t s of a d d i n g a 

w a t e r - c o o l e d nozz le to a t o r c h or ig ina l l y d e s i g n e d 

for a i r - coo led o p e r a t i o n . Th is c a n ach ieve a m i n o r 

i nc rease in p e r f o r m a n c e , bu t is at bes t a half- w a y 

house , as it d o e s n o t h i n g to c o o l t he c r i t i ca l c o n t a c t 

t ip area. 

Contact Tip Materials 

It is p e r h a p s a g o o d t i m e to m e n t i o n t h e va r i ous 

k i n d s of c o n t a c t t ip w h i c h are in use , a n d a few of 

t h o s e w h i c h have b e e n t r ied in recent yea rs for th i s 

c r i t i ca l c o m p o n e n t . 

H a r d - D r a w n Pure C o p p e r : The mos t c o m m o n 

mater ia l in use w o r d w i d e . It is c h e a p p lent i fu l , easi ly 

f o r m e d , recyc lab le , has a h i gh t h e r m a l a n d e lec t r i ca l 

c o n d u c t i v i t y , a n d a low s u r f a c e c o n t a c t res is tance . 

C u - B e 2 % : Very hard (up to 200 Hv) a n d w e a r 

res is tant . Its c o n d u c t i v i t y is u p to 8 0 % of that of 

c o p p e r . H o w e v e r , p r o l o n g e d h e a t c a u s e s 

o v e r - a g e i n g of th i s a l loy w h i c h r e d u c e s not on l y its 

ha rdness , bu t i ts c o n d u c t i v i t y t o 20%. A lso , th is a l loy 

has a h igh su r face c o n t a c t res is tance . 

C u - B 2 0 . 5 % : Th is a l loy has a s l igh t ly h ighe r 

c o n d u c t i v i t y t h a n C u - B e - 2 % , a n d w i t h a l owe r su r face 

c o n t a c t res is tance , bu t not so ha rd . ( -175 Hv) . It d o e s 
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not o v e r - a g e as b a d l y . The m a i n p r o b l e m w i t h th is 

a l loy is its p o o r ava i lab i l i ty . 

C u - C r - Z r : Th is a l loy is n o w read i ly ava i lab le as 

c o n t a c t t ip raw mate r ia l . Its c o n d u c t i v i t y is be t te r 

t h a n 7 0 % of that c o p p e r , and it has a w e a r res i s tance 

w h i c h g i v e s t i ps m a d e f r o m it a life of 4 to 5 t i m e s 

that of p u r e c o p p e r t i ps w h e n ab ras i ve w i r e s are 

u s e d . T h e cos t is a p p r o x i m a t e l y 5 0 % m o r e t h a n that 

of p u r e c o p p e r t i ps . 

It s h o u l d b e no ted tha t wh i l s t all t he a l loys m e n t i o n e d 

h a v e h i g h e r h a r d n e s s t h a n p u r e c o p p e r , t h i s 

a d v a n t a g e is nu l l i f ied if t h e t ip t e m p e r a t u r e in se rv i ce 

e x c e e d s t h e s o f t e n i n g t e m p e r a t u r e of t h e a l loy . It is 

a lso w o r t h m e n t i o n i n g tha t all t h e a l loys have a lower 

f us i on t e m p e r a t u r e t h a n pu re c o p p e r , so that in 

c o n d i t i o n s of seve re ove rhea t i ng , t hey wi l l fai l ear l ier 

t h a n the i r c h e a p e r a l te rnat ive . 

M a n y o t h e r ma te r ia l s a n d d e s i g n s have b e e n t r ied. 

For i n s t a n c e : T u n g s t e n w i t h s p r i n g l o a d e d c o p p e r 

c o n t a c t s . S i l ve r -Tungs ten (As a s in te red p o w d e r 

c o m p o s i t e insert . ) C u r v e d Tips. Sp i ra l T ips . 

Al l have o n e p r o b l e m . Cost p r o p o n e n t s say - look 

at t h e l i fe! ' . But as w e wi l l see t he re are m a n y o the r 

c a u s e s of b u r n b a c k b e s i d e s t ip fa i lu re as a p r i m a r y 

cause . A n y of t h e s e a l te rna te c a u s e s of b u r n b a c k 

c a n c a u s e p r e m a t u r e d e s t r u c t i o n of t he c o n t a c t t ip , 

w h i c h if it fa l ls in t h e 'Super -T ip ' c a t e g o r y , c a n be a 

cos t l y exe rc i se . 

Testing and Rating of Torches 

Whi l s t t h e r e a re e s t a b l i s h e d a n d i n t e rna t i ona l l y 

a c c e p t e d t e s t p r o c e d u r e s a n d s t a n d a r d s f o r 

t r a n s f o r m e r a n d w e l d i n g m a c h i n e s , t he re are no s u c h 

s t a n d a r d s fo r t o r c h e s . So m a n u f a c t u r e r s of t o r c h e s 

have set the i r o w n ind i v idua l in te rna l s t a n d a r d s , a n d 

ca r r y ou t the i r o w n tes ts . 

Fea tu res t e s t e d i n c l u d e o p e r a t i n g t e m p e r a t u r e s of 

nozz les , c o n t a c t t i ps , n e c k s a n d w i re feed res is tance . 

For g a s - c o o l e d t o r c h e s tes t ing is usua l ly p e r f o r m e d 

a l 6 0 % d u t y cyc le . T h e c y c l e t i m e u s e d (for E u r o p e a n 

manu fac tu re r s ) is f i ve m inu tes . W a l e r - c o o l e d m a n u a l 

a n d robo t i c t o r c h e s a re usual ly t e s t e d at 1 0 0 % du t y 

cyc le . Fa i lure c r i t e r i a i nc l ude e x c e s s i v e t e m p e r a t u r e s 

of t he c o n t a c t t ip , nozz l e and h a n d l e a n d e x c e s s i v e 

o r i ncons i s ten t w i r e f eed res is tance . 

It s h o u l d b e r e m e m b e r e d that t h e amb ien t t es t i ng 

t e m p e r a t u r e is 20 d e g r e e s Ce ls ius a n d a l l o w a n c e s 

s h o u l d b e m a d e fo r th i s w h e n se lec t i ng t o r c h e s for 

use at h i ghe r a m b i e n t t e m p e r a t u r e s . 

a) Power Source f) Thermocouple Elements 
b) Wire Drive Unit g) Thermocouple Switch 
c) Wire Speed Indicator h) Temperature Switch 

Welding Voltage - measured at torch 
Welding Voltage - measured at source 
Current Related Voltage k) Multi-channel chart recorder 

d) Current Shunt I) Welding Torch 
e) Welding Speed Indicator m) Workpiece 

Fig. 4 : Schematic of Test Monitoring System 

Fig . 5 : Test Jig 

ka--: •ssi.^'jzmg^taiK^p'. 
wire wiih k u d cell 

Fig. 6 : Modified Wire Feeder 

T h e m a n u f a c t u r e r hav ing c a r r i e d o u t s u c h ex tens i ve 

tes t ing w e s h o u l d n o w have t o r c h e s w h i c h s t a n d up 
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to t h e c o n d i t i o n s t h e m a n u f a c t u r e r s have spec i f i ed . 

So w h y d o they fa i l p r e m a t u r e l y ? ? 

Common Torch Failures 

W h e n c o n s i d e r i n g i n - se rv i ce t o r c h fa i l u res it is 

i m p o r t a n t t o r e m e m b e r that t h e t o r c h has p r o b a b l y 

b e e n t h r o u g h l y t e s t e d by t h e m a n u f a c t u r e r in 

c o n d i t i o n s c o n s i d e r a b l y ha rsher t h a n t h o s e u n d e r 

w h i c h it has n o w fa i led . B l a m i n g t h e t o r c h in th i s 

s i t ua t i on is ak in to y o u r b a n k b l a m i n g y o u r i nco r rec t 

s t a temen t o n ' c o m p u t e r er ror ' w h e n w e all k n o w they 

m e a n ' c o m p u t e r o p e r a t o r e r ro r ' . 

M a n y c a u s e s of fa i lu re have s imi lar s y m t o m s . So 

we ' l l l ook at t h e roo t c a u s e s a n d s h o w h o w they 

mani fes t t h e m s e l v e s w i t h t h e s e c o m m o n s y m p t o m s . 

Excessive weld spatter : On the gas nozzle : 
I nco r rec t w e l d i n g c o n d i t i o n s o r lack of c l e a n i n g c a n 

lead to excess i ve spa t te r bu i l d -up o n t h e g a s nozz le . 

Resul t ing in : S h o r t i n g of nozz le to c o n t a c t t ip 

Poros i ty d u e to d i s t u r b e d gas f l o w 

Excessive weld spatter : On the contact tip : 
I nco r rec t c o n d i t i o n s c a n lead to e x c e s s i v e spa t te r 

bu i l d -up o n the c o n t a c t t ip. 

Resul t ing in : M o m e n t a r y w e l d i n g b e t w e e n the 

c o n t a c t t ip , spa t te r a n d t h e e l e c t r o d e w i re , c a u s i n g 

s l o w i n g o r s t o p p i n g of t he w i r e feed , l ead ing to 

b u r n b a c k of the w i r e to t h e c o n t a c t t ip . 

B u r n b a c k ( f r o m th i s a n d o t h e r causes ) is t he s i ngu la r 

mos t c o m m o n c a u s e of lost p roduc t i v i t y in M I G 

We ld ing . 

Spat ter b r idg ing : B e t w e e n t h e c o n t a c t t ip a n d 

nozz le h o l d e r : Due to lack of m a i n t e n a n c e o r o m i t t i n g 

to r ep l ace i f fuser / insu la to r c a n c a u s e spa t te r to c r e a t e 

a shor t b e t w e e n t h e t ip a n d nozz le o r nozz le ho lde r . 

Th is c a u s e s : (i) The g a s nozz le b e c o m e s e lec t r i ca l l y 

l ive, w i t h t he capab i l i t y of de l i ve r ing m a x i m u m shor t 

c i rcu i t cu r ren t of t h e p o w e r s o u r c e to w h a t e v e r it 

s h o u l d h a p p e n to t o u c h , (ii) Poo r g a s f l ow and / 

o r p o r o s i t y . 

Poo r c o n d i t i o n o r w r o n g s ize of w i r e d r i ve ro l ler : 
Due to neg lec t in regu la r l y c h e c k i n g a n d c h a n g i n g 
of d r i ve ro l lers. 

Resul t ing in : Poo r w e l d qua l i t y b u r n b a c k a n d 

r e d u c t i o n of u p t i m e . W e on ly c h a n g e d r i ve ro l lers 

af ter w e e x p e r i e n c e t r o u b l e . H o w o f t e n s h o u l d w e 

c h a n g e t h e m , yea r l y , half year ly , o r m o r e f r e q u e n t l y ? 

The a n s w e r is no t a s imp le o n e , it d e p e n d s u p o n the 

t y p e a n d qua l i t y of e l e c t r o d e w i re u s e d . ' T h e m o s t 

a b r a s i v e w i r e s , s u c h as a l u m i n i u m a l l o y s a n d 

f l u x - c o r e d w i r e s c a u s e t h e m o s t rap id w e a r , a n d 

w o u l d benef i t f r o m t h e use of c e r a m i c ro l le rs w h i c h 

are n o w ava i lab le for s o m e m o d e l s of w i r e feeders . 

Clogging and wear of the wire feed liner 

Resul t ing in : In te rmi t ten t w i r e f eed ing . 

Poor W e l d qual i ty : I nc rease in spa t te r levels a n d 

b u r n b a c k . 

The w i re feed l iner is a c o n s u m a b l e a n d s h o u l d b e 

rep laced regu la r ly . As a g e n e r a l rule, a s t a n d a r d s teel 

sp i ra l l iner c a n be e x p e c t e d to g i ve its bes t se rv ice 

t h r o u g h fou r 15 kg . s p o o l s of w i r e d e p e n d i n g o n the 

t y p e a n d qua l i t y of mater ia l b e i n g u s e d , a n d t h e 

w e l d i n g c o n d i t i o n s . Regu la r c l ean ing a n d the use of 

w i re w i p e r s c a n i m p r o v e t h e life and feedab i l i t y bu t , 

af ter a ce r t a i n t i m e , t he l iner in t h e t o r c h n e c k 

d e v e l o p s a w e a r g r o o v e . Remova l , c l ean ing a n d 

r e p l a c e m e n t wi l l s h o w a shor t t e r m revival , but on ly 

unt i l t h e e l e c t r o d e w i r e ' f inds ' t h e g r o o v e aga in . Th is 

is c lear ly u n e c o n o m i c a n d wi l l resul t in r e d u c e d 

u p t i m e . 

Note : pa r t i cu la r l y w i t h sof t w i res , s u c h as a l u m i n i u m 

a l loys a n d f l u x - c o r e d w i res , f eed p r o b l e m s c a u s e d 

by 4 a n d 5 (see above) lead t h e o p e r a t o r to i nc rease 

d r i ve ro l l p r e s s u r e in an a t t e m p t to so lve h is w i r e 

f eed p r o b l e m . 

Resul t ing in : (i) D i s to r t i on of t h e w i r e to t h e po in t 

that it is so ova l that it wi l l not p a s s t h r o u g h the 

c o n t a c t t ip . Th is is m a n i f e s t e d by r e p e a t e d b u r n b a c k s 

at regu la r in terva ls , t h e in terva l b e i n g t h e t i m e t a k e n 

to c o n s u m e a t o r c h - l e n g t h of w i re ! 

(ii) S h a v i n g o r f l ash ing of t h e w i r e w i t h t h e s a m e 

resul t as above , o r in t he c a s e of f lux c o r e d w i res , 

o p e n i n g of t h e jo in t , resu l t i ng in p o w d e r loss, l iner 

c l o g g i n g a n d c o n s e q u e n t b u r n b a c k . 

Excess i ve w e a r of t h e c o n t a c t t ip : Resu l t ing in : 

Poo r o r i n te rm i t ten t c o n t a c t t i p / w i r e c o n d u c t i v i t y . Th is 

leads to va r iab le a rc l eng th a n d p o o r w e l d qua l i t y . 

In ternal a r c i n g b e t w e e n the c o n t a c t t ip a n d t h e w i re , 

l ead ing to low arc vo l t age , p o s s i b l y ' s t u b b i n g ' , and 

m o m e n t a r y w e l d i n g of w i r e to c o n t a c t t ip . B o t h of 

w h i c h c a n c a u s e b u r n b a c k . 

I n c o r r e c t f i t t i n g of t h e c o n t a c t t i p : L a c k of 

m a i n t e n a n c e , s u r f a c e of c o n t a c t t ip not kep t c l ean 

and f lat , o r t h e c o n t a c t t ip not s c r e w e d h o m e p r o p e r l y 

(see f ig. 7) Resu l t ing in : G e n e r a t i o n of heat d u e to 
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electrical resistance, in turn causing overheating of 
the contact tip from excessive resistance in the 
thermally conductive path to cooled parts of the 
torch. In many case, this leads to catastrophic 
overheating of the contact tip, or thermal runaway 
resulting in incipient fusion of the contact tip and 
subsequent 'healing up' of the wire orifice. Conditions 
such as described above can cause permanent 
thermal damage to contact tip holder and torch neck 
area. The inevitable result of all of the above is 
burnback. 

plane surface for 
heat & current transfer 

1.2 

coarse locking thread 

Fig. 7 : Contact tip 

Excessive gas flow : Correct gas flow is 12-15 litres 
per minute with C 0 2 or 15 to 18 litres per minute 
with mixed gases (Argon / CO2). Any more is wasteful 
and expensive, and causes deterioration to weld 
quality and torch life. 

Overheating of the gas nozzle : A gas nozzle which 
is too hot (e.g. in excess of 250 degrees celcius) 
collect more spatter and overheats the shield gas, 
both of which lead to porosity in the weldment. 

Incorrect or insufficient stickout : Resulting in : 

Overheating of the gas nozzle and contact tip by 
increased proximity to the arc and weld pool. 
Possible contact tip corona, where part of the arc 
strikes directly between the contact tip and the 
weld-pool, causing severe overheating of the contact 
tip, resulting in fusion, healing-up of the wire orifice, 
wire jamming and burnback. 

Note : This is rarely a lone phenomenon and is 
usually preceded by a series of events. For example 
: The welder experiences porosity, due to spatter 
build-up or excessive gas flow. First, he increases 
the gas flow which causes turbulence and results in 
more air entrainment. He then reduces stickout and 
the result is short-term success. 

What the welder has in fact achieved are near perfect 
cond i t i ons for MIG to rch des t ruc t i on whi ls t 
consuming vast quantities of sheilding gas! Also, in 

the relatively short time preceding the failure of his 
torch, the overheating of the nozzle and the almost 
inevitable tip-corona will make the process a most 
uncomfortable one. 

In the writers' experiences, this chain of events, in 
varying degrees , is the most common cause of 
burnback, torch failures and unacceptable weld 
quality. 

Welding Robots and Automats 

So we remove the human factor (or do we ?) and 
employ a robot. Now uptime, because of the high 
level of capital investment, becomes much important. 
Robots and automats do exactly what we tell them 
to do, time after time, without the need for rest. 

Therefore it is important for us to consider the welding 
conditions most carefully so that we do not exceed 
the specifications of the torch. For example, air and 
gas-cooled torches are rated at 60% duty cycle 
whereas robots are usually expected to run at around 
80% of more. This is a clear case of use of 
water-cooled torches, (see fig. 8) 

pr-:^ - — 

I M H p - ; -m- *: 2 

••yr -'.v *!9"-:'.".'! •.Ai.yyjff ' 

Fig. 8 : Robo 455 & Robo WH4S5 Torch 

Robotic torches need to be manufactured to a degree 
of precision unnecessary for hand-held torches in 
order for the robot's rather simplisitic controller to 
be able to position the torch accurately, both for 
welding and for other functions, such as nozzle 
cleaning, wire cutting and even automatic neck 
changing. (See figs. 9 & 10.) Typical robotic Torches 
and Peripherals. 

Tbe most important thing to remember is that all the 
operational errors mentioned with regard to manually 
held torches can be reproduced by a robot, with 
unerring accuracy ! 

INDIAN WELDING JOURNAL, JULY 1993 
.28 



Fig. 9 : Cutting Station Fig. 10 : Cleaning Station 

AN APPEAL TO ALL 
BRANCHES OF THE INSTITUTE. 

In view of the fact that the accounts are not audited and Annual General 
Meeting is not held in September. We are being penalised each year for the 
last few years by the Income Tax Authority. 

Request kindly ensure that audited Branch Accounts are sent to us at the 
earliest and by May/June 1993 positively to enable us to file and submit the 
total accounts to our statutory Auditor here and have the Annual General 
Meeting held in time in September and avoid paying penalty and fine from 
the meagre funds i.e. available with us and which is the good money 
belonging to all the members. 

Trust, you will extent your helping hands and assist us to save. 

Thank you so much. 

— Hony. Secretary 
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