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1. Introduction 

Mechanised and au tomated welding has t r a d i t i o -
nal ly been the prov ince of processes such as 
submerged arc welding or machine cont ro l led 
GMA weld ing. This is fu r the r underl ined by the 
f a c t tha t the accepted name fo r manual (hand 
contro l led) GMA weld ing is known as 'semi-
au toma t i c ' we ld ing. This mis-use of real is t ic 
and appropr ia te t i t l es has only been e f f e f t i v e 
in confusing new students to the profession 
or engineers f r o m compara t i ve technologies. 
The purists in our profession have o f t e n argued 
f o r a change in o u r app roach to something l ike:-

Manual : Any w e l d i n g opera t ion car r ied 
Welding out in a manner in wh ich the we l -

ding to rch , e lect rode or gun is 
manual ly held and con t ro l led . 

Mechanised : Any weld ing operat ion in which the 
Welding welding gun is supported and dr iven 

mechanical ly but is manual ly super-
vised. 

Au tomated : Any welding operat ion in wh ich 
Welding the weld ing gun is supported mecha-

n ica l ly may be con t ro l led by p re-
set inst ruct ions and ut i l ises in-
process i n fo rma t ion to make co r rec -
t ion dur ing weld ing to ma in ta in 
consistency. 

Of course, the pur ists in our profession, l ike any 
o ther , do not d i c ta te how the marke t views 
or describes the equipment or processes i t uses, 
and qu i te r igh t l y so I However , evo lu t ion has 
a habi t of sor t ing things out in t i m e and i t is 
becoming apparent tha t developments are occur ing 
w i t h i n weld ing technology and they do appear 
to be gather ing pace so we may be fac ing s igni -
f i can t changes in our approach to modern weld ing 
processes. 

We are now inex t r i cab ly moving away f r o m manua-
l ly o r ien ted weld ing processes. The weld ing con-
sumables consumpt ion f igures c lear ly show a 
s ign i f icant t rend (Re f . 1) away f r o m manual 
meta l arc weld ing to the continuous w i r e processes. 
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I f the reason for th is is to obta in an increase 
in weld p roduc t i v i t y , and th is appears to be 
the pr inc ip le reason, then any more to 'semi-
au tomat i c ' GMA and FCA welding w i l l only be 
a temporary rest ing place. The real goal must 
be to achieve arc-on t imes of 50% and above, 
and the only way to achieve this is to cont inue 
the process of change in to mechanised and 
on into genuine automated arc welding. 

I t is my in ten t ion to h igh l ight the trends which 
can be detec ted in the progress of weld ing tech-
nology and suggest where these trends w i l l take 
the indust ry . 

2. Present Status 

The phrases "mechanised and automated weld ing" 
usually brings up visions of co lumn and boom, 
ro l ler bed, r o ta to r , seam welder and the use 
of submerged arc , e lect ros lag and keyhole plasma 
welding processes. There has been changes 
in these equipments and processes such as more 
sophist icated cont ro ls being used to g ive be t te r 
p r o g r a m m i n g fac i l i t i es . However , th is type 
of equipment emerged when fab r i ca t i on companies 
special ised in ce r ta in produce areas, when the 
purchase of a f i v e meter longi tud ina l seam 
welding machines was both essential and fu l l y 
j us t i f i ed . Today's market is d i f f e r e n t , companies 
can no longer a f f o r d the luxury of a single 
concent ra t ion on a par t i cu la r product range 
or even a par t i cu la r ma rke t . The development 
in mechanised and automated welding w i l l have 
to r e f l e c t th is changing approach by fab r i ca t i on 
companies and customer requi rements . 

The second approach to mechanised welding 
has been the use of dedicated welding systems, 
usually designed and supplied to pe r fo rm a 
l im i t ed var ie ty of speci f ied welds. F igure I 
shows such a dedicated welding system commissio-
ned by Whessoe Heavy Engineering L t d . fo r 
ce r ta in welds in the i r work on the Heysham II 
and Torness AGR power s ta t ion (Re f . 2). These 
welding systems were highly successful l due, 
in no smal l measure, to the dedicat ion of the 
engineers at Whessoe. They achieved bet te r 
results than even they ant ic ipa ted but they had 
to do i t by pushing one the door o f technology 
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and by s ign i f i can t ly a l te r ing the i r work ing p r a c t i -
ces. However , the problem w i t h th is approach 
to au tomated weld ing is the same as tha t o f the 
t rad i t i ona l co lumn and boom. The weld ing system 
shown in F igure 1 was designed to pe r fo rm a 
very narrow band of welds and requires s ign i f i cant 
engineering changes to the system to make i t sui-
table fo r other welding tasks. There fore the 
use of dedicated weld ing systems must be com-
p le te ly j us t i f i ed on the jo in ts for wh ich the 
system has been designed. 

3. Emerging Trends 
A number of emerging trends have been observed 
in the weld ing industry over the last f i ve years 
wh ich i n i t i a l l y seem unrelated but a lmost ce r -
ta in ly w i l l a l l have s ign i f i cant impact on the 
fu tu re of weld ing technology. The p r inc ipa l 
trends observed are : 

i) Cont inuous w i re / co red w i re consumables 
i i ) Power e lec t ron ics 

i i i ) Pulsed GMA weld ing 
iv) Computer con t ro l systems. 

3.1 Continuous Wire Consumables 

The marke t has been showing a steady increase 
in the use of cont inuous w i re consumables for 
some years and in approx imate ly 1982 the sales 
of w i r e products exceeded tha t of the previous 
dominant product , t ha t is the " s t i c k " e lec t rode. 

The p r inc ipa l reason for th is is the requirement, 
fo r increased duty cyc le and hence improved 
p roduc t i v i t y resu l t ing in reduced costs in the 
comple ted jo in t . 

A more recent change in this f i e l d has been the 
much wider range of cored w i re products 
becoming avai lab le . This w i l l g reat ly improve 
'the lack of f l e x i b i l i t y of the GMA process 
which is the main c r i t i c i sms d i rec ted a t the 
solid w i r e version o f th is process. 

3.2 Power Elect ronics 

Great str ides have been made in the f i e ld of 
power e lec t ron ics par t i cu la r l y for the con t ro l 
of weld ing power. The Welding Ins t i tu te s tar ted 
this t rend in the 1960's with- the use of t ransis-
t o r s i n w e l d i n g p o w e r sou rces . A f t e r a delay, 
various weld ing manufacturers took up the 
chal lenge and there emerged a var ie ty of designs 
of e lec t ron ic power supplies. The main advantage 
achieved by th is t rend is the achievement of 
f lex ib le and repeatable weld ing power supplies. 
Power supplies became avai lable, at an economic 
cost , which cou ld ' be programmed to produce 
almost any weld ing cond i t ion and do so in consis-
tent and repeatable f o r m . So i t has become 
possible to achieve f l e x i b i l i t y and t i gh t con t ro l 
f rom a wide range of weld ing power sources. 

3.3 Pulsed GMA Welding 

The developments described in Sect ion ( i i ) have 
given rise to the re-emergence o f the pulsed 
MIG weld ing process. I t has been the ab i l i t y 
of modern weld ing power sources to con t ro l 
pulses of cur ren t prec ise ly , that has produced 
the basis fo r the surge of in terest in the pulsed 
cur rent GMA welding process. I t has always 
been recognised tha t th is weld ing process is 
po ten t ia l l y the most universal of a l l welding 
processes enabling v i r t ua l l y any meta l to be 
welded in any posi t ion. Recent developments 
of using pulsed GMA weld ing in con junct ion 
w i th .cored wi re consumables has f u r t he r increased 
the improved f l e x i b i l i t y of th is process. 

3.4 Computer Con t ro l 

Welding and work piece manipu la t ion are complex 
processes and when qual i ty con t ro l requi rements 
are added fo r mon i to r ing and co r rec t ion p roce-
dures i t can become unacceptably complex 
for manual supervision. To ease th is burden, 
cer ta in of the more modern power sources are 
using mic ro -computers to con t ro l weld ing para-
meters such as pulse condi t ions and ou tpu t slope 
con t ro l and for the storage of weld ing parameters . 

Other more extensive examples of computer 
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cont ro l have been deveJoped which take in to 
account not just the con t ro l of the power source, 
but also the con t ro l of other aspects of the 
welding operat ion such as w i re feed con t ro l , 
arc length con t ro l , work piece manipulat ion e tc . 
One such approach to t o t a l con t ro l of the welding 
process is described in re ference 3 in wh ich 
the c i rcumstances of the app l ica t ion have die -
ta ted t h a t , con t ro l of the weld ing system must 
be per fo rmed t o ta l l y remote l y . The engineering 
team turned to computer systems to comple te ly 
con t ro l the t o t a l weld ing ce l l and th is was 
successful ly achieved. The basis of th is approach 
to the weld ing system and others l i ke i t may 
we l l hold the key to the f u tu re of au tomated 
arc weld ing systems. 

3.5 Summary 

In th is sect ion on the emerging trends in weld ing 
technology, three things stand out as being 
c r i t i c a l to f u tu re welding systems : 

F l ex ib i l i t y : To a l low fabr i ca to rs to achieve 
a wide va r ie t y of customer re -
q u i r e m e n t s t o m e e t vary ing 
market demands. 

Con t ro l : To enable every we ld to be 
a c h i e v e d s a t i s f a c t o r i l y and 
consistent ly such tha t the weld ing 
ce l l takes i ts equal place along 
w i t h other high technology cel ls 
in a medium manufac tur ing f a c i l i t y . 

Duty Cyc le : Consistent and sustained weld ing 
such tha t p roduc t i v i t y can be 
m a i n t a i n e d a t a high leve l 
and tha t uni t costs are kept to a 
m in imum. 

4. New Approaches 

L ike the emerg ing trends discussed in the previous 
sect ion, f u tu re changes w i l l evolve over a per iod 
of t i m e . Some developments are already becoming 
obvious whereas others are s t i l l d i f f i c u l t to 
envisage as f i na l products. 

4.1 Short Term Developments 

Two pr inc ipa l short t e r m developments are 
obvious I r o m present signs in the marke t . 

i) Cont inu ing moves to combine cored 
wi re consumables and match ing weld ing 
equipment to achieve max imum f l e x i -
b i l i t y and p roduc t i v i t y . 

i i ) Improvement in the approach to mecha-
nised systems such tha t a s imi la r con t ro -
l led and f l ex ib le approach can be achie-
ved f r o m mechanica l equ ipment . 

This second development is the most in terest ing 
since i t presents the weld ing equipment manufac-
turer with, the greatest problems. SAF, the 
major French weld ing company, has been looking 
at th is problem and has already developed a 
modular approach to f lex ib le mechanised equip-
ment for weld ing. Figures 2,3, 4 and 5 show 
some of th is equipment as a co l lec t ion of ind i -
vidual uni ts and then assembled into a t yp ica l 
welding equipment set-up. This modular equipment 
has been care fu l l y thought out in te rms of 
compatab i l i t y and in te r - l i nk ing but i t is the 
enormous range of indiv idual uni ts and the 
deta i led in te r fac ing units which make the d i f f e -
rence between a laboratory system and this 
genuine indust r ia l approach to module mechani -
sat ion. 

The f l e x i b i l i t y of th is equipment can be demons-
t ra ted by showing tha t one set of modules can 
be fo rmed in to some ten d i f f e ren t mechanised 
welding systems. In addi t ion, by adding other 
key modules to a system which has already 
been work ing on a par t i cu la r welded jo in t , 
the weld ing s ta t ion can be comple te ly t rans formed 
to pe r fo rm comple te ly d i f f e ren t welds, e.g. a 
system designed to car ry out va r t i ca l seam 
welding can be easi ly changed to act as a la the-
type weld ing machine. The systems shown in 
Figures 3 and 5 can be easi ly conver ted into 
a wide range of mechanised weld ing systems 
for G T A , plasma, GMA and submerged arc welding. 

This approach introduces a high level of f l e x i -
b i l i t y in the approach to the mechanised equip-
ment required for weld ing. Fabr ica tors are 
not l im i t ed by the t rad i t i ona l posi t ioning equip-
ment such as ro l ler beds e tc . , but using such 
modular equipment the system can be easily 
re-conf igured to meet other appl icat ions. This 
provides the f l e x i b i l i t y to enable fabr ica to rs 
to meet changing customer requi rements . 

4.2 Long Term Developments 
Two developments dominate the long t e rm view 
of mechanised weld ing systems. 

i) Guidance systems 
ii) Modular computer con t ro l . 

(i) Guidance Systems 

The cont inu ing search for a genuine non con tac t 
universal guidance system is ongoing. De f in i te 
signs are emerging tha t progress is being made 
and such systems w i l l undoubtedly be a commer -
c ia l rea l i t y in the foreseeable fu tu re . The incen-
t i ve to obta in th is product l ies in the ab i l i t y 
to achieve po ten t ia l du ty cyc le increases f r o m 
50% to 80/90% and as such has s ign i f i cant 
commerc ia l advantages. 
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3. Components assembled into boom type welding 
system 

2. Components for mechanised welding system 

5. Components assembled into system for 
rotational welds in the vetical axes. 

k. Components for mechanised welding system 

INDIAN WELDING JOURNAL, APRIL, 1987 368 



( i i ) C o m p u t e r C o n t r o l Systems 

The second ma jo r change envisaged over the 
nex t f i v e years w i l l be a s ign i f i can t increase 
in the use o f m i c r o - c o m p u t e r s to remove the 
c o m p l e x i t y f r o m we ld ing systems. The m a j o r i t y 
o f compu te r systems used a t present tend to 
be comp lex at the opera to r i n t e r f a c e requ i r i ng 
a we ld ing engineer to p r o g r a m m e and o f t e n 
to opera te the equ ipmen t . The a l t e r n a t i v e app-
roach appears to be t ha t the c o m p u t e r c o n t r o l 
pe r f o rms t he same task as the hard w i r e d c o n t r o l 
system bu t in a more updated fash ion, hence 
used as a sales g i m m i c k . 

The p r i nc ip l e advance in using compu te rs must 
be to subs tan t ia l l y reduce the c o m p l e x i t y of 
the process. This can be done by using memory 
systems con ta in ing ex tens ive p r e - p r o g r a m m e d 
we ld ing cond i t ions such t h a t only a l t e ra t i ons 
of cond i t ions are necessary to r e f i n e pa ramete rs 
to mee t the requ i remen t o f pa r t i cu l a r jobs. 
Opera to r i n t e r f aces w i l l be s imp le to unders tand 
and ope ra te , such t h a t t echn i c i an sk i l l s s im i l a r 
to t h a t of mach ine t o o l opera to rs w i l l be the 
main r e q u i r e m e n t . This a l lows opera to rs the t i m e 
to c a r r y ou t the p r i nc i p l e ro le o f t he sk i l l ed 
welder w h i c h is to a c t as a qua l i t y c o n t r o l l e r 
by cons is ten t l y m o n i t o r i n g the q u a l i t y of the 
on-go ing w e l d . 

A modern c o m p u t e r c o n t r o l l e d we ld i ng system 
w i l l be la id ou t as in f i g u r e 6. The c e n t r a l 
system w i l l c o n t r o l and mon i t o r a l l f u n c t i o n i n g 
modules and w i l l know wh i ch modules are connec-
ted and wh i ch are no t and w i l l ad just t h e i n f o r -
m a t i o n paths acco rd ing l y . The opera to r i n t e r f a c e 
w i l l be s imp le to use, such t h a t opera to rs need 
not have any prev ious exper ience of compu te r 
c o n t r o l systems. Weld ing systems must become 
t i g h t l y c o n t r o l l e d ce l ls l i nked to o the r m a n u f a c -
t u r i n g c e l l s and a u t o m a t i c a l l y p rog rammed 
by an o v e r a l l f a c t o r y c o m m u n i c a t i o n sys tem. 
A l l t he techno logy now ex is ts , t he f a b r i c a t o r s 
who use the la tes t techno logy to advantage, 
who learn about the la tes t deve lopments and 
can c o r r e c t l y spec i f y the equ ipment mos t appro -
p r i a te to t he i r app l i ca t ions w i l l emerge as 
the leaders in t h e i r f i e l d . Those who shun advance 
in techno logy w i l l on ly have a l i m i t e d f u t u r e . 

5. S u m m a r y 

A group o f i n i t i a l l y un re la ted deve lopments 
in we ld ing techno logy show the emerg ing t rends 
in the f u t u r e of we ld ing as a f a b r i c a t i o n techn ique . 
Increased f l e x i b i l i t y , b e t t e r c o n t r o l and h igh 
p r o d u c t i v i t y are the con t i nu ing requ i remen ts 
fo r the f u t u r e . Short t e r m deve lopments such 
as g rea te r f l i x i b i l i t y and cost e f f ec t i veness 
in cont inuous w i r e consumables and equ ipment 
fo r mechanised we ld ing are necessary t o enable 
f ab r i ca to r s to mee t changing cus tomer r equ i re -
ments . In the longer t e r m we look t o un iversa l 
guidance systems to gain s i gn i f i can t increase 
in p r o d u c t i v i t y and to compute r c o n t r o l systems 
to p rov ide the ove ra l l c o n t r o l and high leve l 
of superv is ion requ i red to ensure the p r o d u c t i -
v i t y and the high leve l of j o i n t success ra te 
requ i red by an advanced m a n u f a c t u r i n g f a c i l i t y . 
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