
Maintenance of Welding Equipments 

TODAY'S WELDING EQUIPMENTS - FROM MAINTENANCE ENGINEER'S EYE 
Jagdish Bamania, S. C. Tuteja 

Bhillai Steel Plant, Bhilai. 

INTRODUCTION 

Sir H u m p h r y Dav i S t ruck a f i rst 

we ld ing arc in 1809 w i th a bat tery 

of vo l ta i c ce l ls s ign i f y ing the use 

of a f i rst D .C. power source . A s 

p roduc t ion , t r ansm iss ion and dis-

t r ibu t ion of a l te rna t ing cur rent be-

c a m e e c o n o m i c a l , A . C . w e l d i n g 

p o w e r s o u r c e s c a m e i n t o 

e x i s t a n c e . A . C . w e l d i n g p o w e r 

sources f ound w i d e app l i ca t i ons 

in indus t r ies because these are 

least e x p e n s i v e , l ight we igh t and 

sma l l in s ize. H o w e v e r , instab i l i ty 

of the we ld i ng arc due to pu lsat -

ing na tu re of the cur ren t has pre-

v e n t e d the use of t hese power 

s o u r c e s in al l t ypes of we ld i ng 

p rocesses . T h u s a necess i ty w a s 

felt to des ign a D.C. power source 

to we ld spec i f i c ma te r ia l wi th spe-

c ia l e l ec t rodes . T h i s led to the 

d e v e l o p m e n t of m o t o r gene ra to r 

set (e i ther run e lec t r i ca l l y or d ie-

sel eng ine d r i ven) and D.C. rect i-

f i e r . A l t h o u g h m o t o r g e n e r a t o r 

s e t s p r o v i d e a l m o s t c o n s t a n t 

w e l d i n g c u r r e n t , t h e s e a re in-

c reas ing ly be ing rep laced by the 

D.C. rec t i f ie r due to h igher in i t ia l 

cos t , h i g h e r m a i n t e n a n c e cos t , 

noisy ope ra t i on and least e f f i c ien t 

(F igure 1). Fur ther d e v e l o p m e n t 

in e lec t ron ics has led to rep lace-

men t of the D.C. rec t i f ie r hav ing 

s i l i con d iodes w i th thy r i s to r i sed 

and t rans is tor ised power sources. 

A l l t h e s e w e l d i n g e q u i p m e n t s 

have been des igned and manu -

fac tu red keep ing in v iew of re-

qu i remen t of qual i ty and nature 

of we ld ing . In the process, easy 

m a i n t a i n a b i l i t y of t h e w e l d i n g 

equ ipmen ts has been g i ven less 

i m p o r t a n c e . Th i s has c r e a t e d 

v a r i o u s d i f f i c u l t i e s b e f o r e t h e 

m a i n t e n a n c e e n g i n e e r in t h e 

m a i n t e n a n c e of w e l d i n g equ ip -

m e n t s . A l t h o u g h n o w - a - d a y s , 

m a n y e q u i p m e n t s , to suit va r ious 

arc w e l d i n g p r o c e s s e s s u c h as 

G T A W , G M A W , and P l a s m a arc 

we ld ing etc. have f ound appl ica-

t ions. In indus t r ies , th is paper l im-

its the s tudy to we ld i ng t rans fo rm-

ers and we ld ing rec t i f ie rs on ly . 

Welding Equipments used 
in Bhilai Steel Plant 

For an i n teg ra ted s tee l p lan t , im-

po r tance of m a i n t a i n i n g the tech-

no log ica l and s t ruc tu ra l par ts in 

g o o d w o r k i n g cond i t i on , to sup-
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Fig 1 : Effect of operating load (As a percentage of rated load) 
on efficiency of three types of power supplies 
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port p roduc t ion ac t i v i t i es need not 

be o v e r e m p h a s i s e d . T h i s in -

v o l v e s w e l d i n g a c t i v i t i e s on a 

large sca le To cater to th is need 

Bhi la i S tee l P lant has a f leet of 

abou t 212 n u m b e r s of w e l d i n g 

t r a n s f o r m e r s and 62 n u m b e r s of 

we ld ing rec t i f ie rs . At one mi l l i on 

tonne s tage, t he p lant had mos t l y 

the U S S R m a k e w e l d i n g t rans-

f o r m e r s and we ld i ng genera to rs . 

W i t h the fast p rogress m a d e in 

the m a n u f a c t u r e of we ld ing equ ip-

m e n t s in I n d i a U S S R m a k e 

equ ipmen ts are be ing phased out, 

pr imar i ly due to non-ava i lab i l i t y of 

spares . 

In Bh i la i S tee l P lan t , we are us-

ing bo th w e l d i n g rec t i f i e r s w i th 

s i l i c o n d i o d e a n d t h y r i s t o r i s e d 

we ld ing rec t i f i e r both a re be ing 

used 

N a t i o n a l a n d I n t e r n a t i o n a l 
S t a n d a r d s o n W e l d i n g 
E q u i p m e n t s . 
N a t i o n a l S t a n d a r d s 

Indian standards 
These cover the requ i rements f o r : 

* P o r t a b l e s i ng le o p e r a t o r 

t ype arc w e l d i n g rec t i f ie r , t rans-

f o r m e r f o r m a n u a l m e t a l a r c 

we ld ing rect i f ie r , t r a n s f o r m e r fo r 

m a n u a l me ta l arc we ld i ng and is 

g e n e r a l l y b a s e d on IS : 4 5 5 9 -

1968 "Spec i f i ca t ion fo r s ing le op-

erator rect i f ie r t ype D.C. arc we ld -

ing p o w e r s o u r c e " . 

* P o r t a b l e s i ng le o p e r a t o r 

t y p e w e l d i n g t r a n s f o r m e r f o r 

m a n u a l me ta l arc we ld i ng and is 

genera l l y based on IS :1851 -1975 

"Spec i f i ca t i on fo r s ing le opera to r 

t y p e a rc w e l d i n g t r a n s f o r m e r s 

(second rev is ion) " . 

* Po r tab le s ing le o p e r a t o r 

t ype dr ip proof meta l arc we ld ing 

moto r genera to r set and is gener -

a l l y b a s e d on IS : 2 6 3 5 - 1 9 7 5 

" S p e c i f i c a t i o n fo r D .C . e l ec t r i c 

we ld ing genera to rs (Second revi-

s ion) " . 

I n t e r p l a n t s t a n d a r d s t e e l i n -
d u s t r y 

Inter plant s tandard isa t ion of s teel 

industry has been in i t ia ted under 

the aeg is of the Bureau of Indian 

S t a n d a r d s (BIS) and S tee l Au -

tho r i t y of Ind ia L im i t ed (SAIL ) . 

Th is has s tandard ised va r ious as-

pects of we ld ing equ ipmen ts un-

der fo l low ing IPSS :-

* S p e c i f i c a t i o n s f o r A r c 

we ld i ng t r a n s f o r m e r set is cov -

ered under IPSS " 1 -07-001-88 . 

* S p e c i f i c a t i o n f o r A r c 

W e l d i n g rect i f ier set is cove red 

under IPSS : 1 -07-003-88 . 

* S p e c i f i c a t i o n f o r M o t o r 

genera to r we ld ing set is cove red 

under IPSS : 1 -07-003-88 . 

International Standards 

T h e r e are a n u m b e r of f o re ign 

s tandards for arc we ld ing equip-

men ts of wh ich fo l lowing dese rve 

spec ia l ment ion . 

* B r i t i sh S t a n d a r d Ins t i tu -

t ion. 

* A r c w e l d i n g p l a n t a n d 

equ ipmen t : BS-638-1954 . 

* A m e r i c a n S t a n d a r d Asso-

c ia t ion 

* T r a n s f o r m e r t y p e a rc 

w e l d i n g m a c h i n e A S A / c 

33 .2 .1956 . 

* C a n a d i a n S t a n d a r d Asso-

c ia t ion. 

Cons t i tu t ion and test of arc we ld -

ing e q u i p m e n t , t r a n s f o r m e r type 

C S A /c 222 No. 60 -1959 . 

* A s s o c i a t i o n o f G e r m a n 

E lec t r i ca l Eng inee rs : 

Ru les for D .C. arc we ld i ng gen-

e r a t o r s a n d c o n v e r t o r s - V D D 

0540 /5 .54 

W e l d i n g E q u i p m e n t a s s e e n 
b y a M a i n t e n a n c e E n g i n e e r 

A m a i n t e n a n c e eng inee r has to 

in tegra te his m a i n t e n a n c e ac t iv i -

t ies to the larger ob jec t i ve of ob-

ta in ing qua l i t y in we ld ing . Th is re-

qu i res p roper u p k e e p of the we ld -

i ng e q u i p m e n t t o i m p r o v e i t s 

ava i lab i l i t y and re l iab i l i ty . 

Fo l l ow ing are s o m e of the com-

m o n f au l t s and d e s i g n requ i re -

men ts as seen by a m a i n t e n a n c e 

eng inee r in the course of ma in -

ta in ing the we ld ing t r ans fo rme rs 

and we ld ing rect i f ie rs . 

I n - t u r n s h o r t c i r c u i t 

W e l d i n g t r ans fo rmer / rec t i f i e r may 

d e v e l o p in- turn shor t c i rcu i t in the 

p r i m a r y on s e c o n d a r y w i n d i n g s 

due to fa i lu re of insu la t ion . Th is 

can h a p p e n on a c c o u n t of im-

proper coo l i ng of the w ind ings . In 

t u r n shor t c i r cu i t in s e c o n d a r y 

w ind ing foes not cause m u c h con-
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Fig 2 : In-turn short circuit in primary winding of welding transformer 

cern a s the w e l d i n g will not be 
possib le wi th t h e r e d u c e d o p e n 
circuit v o l t a g e due to d e c r e a s e in 
n u m b e r o f t u r n s in s e c o n d a r y 
winding. But the short-circuit ing of 
a f ew turns in a p r i m a r y w ind ing 
m a y c o n v e r t s t e p d o w n t r a n s -
f o r m e r in to a ' s t e p up ' t r a n s -
f o r m e r . T h i s s i tuat ion is d a n g e r -
ous f r o m the sa fe ty point of v i e w 
( F i g u r e 2 ) . 

In order to p r e v e n t such r e m o t e 
o c c u r a n c e , w e invar iab ly connect 
w e l d i n g m a c h i n e to a 1 0 0 a m -
p e r e s M . C . C . B . In t h e e v e n t of 
part ial short circuit in the p r imary 
w i n d i n g , the p r i m a r y cur rent of 
the m a c h i n e w i l l exceed the rated 
pr imary current of 1 0 0 a m p e r e s , 
t h e M . C . C . B . will tr ip as per its 
" T i m e I n v e r s e " character is t ics . 

Polarity in Welding Rectifier 

W h e n w e l d i n g wi th rect i f ier , it is 
o f ten requ i red to c h a n g e t h e po-
larity d e p e n d i n g on t h e th ickness , 
kind of m e t a l to be w e l d e d a n d 
type of e lec t rode . N o such provi -
s ion of c h a n g i n g t h e polar i ty f r o m 
straight to r e v e r s e or v i c e v e r s a 

is g i v e n on the present ly ava i l -
a b l e we ld ing rect i f iers. S i n c e it 
requi res a t ra ined e lect r ic ian to 
c h a n g e o v e r t h e p o l a r i t y , t h e 
w e l d e r of ten avo ids the t rouble of 
cal l ing the e lect r ic ian and d o e s 
the weld ing with the polarity ava i l -
ab le i r respec t ive of d e m a n d of 
q u a l i t y in w e l d i n g . T o m a k e 
eas ier for the w e l d e r to m e e t the 
d e m a n d of good qual i ty , m a n u -
facturer m a y des ign and incorpo-
rate a c h a n g e o v e r switch to func-
t ion a s a p o l a r i t y c h a n g e o v e r 
switch. Th is will not only avo id , 
the disturbing of wel l t igh tended 

s e c o n d a r y t e r m i n a l s but at the 
s a m e t i m e , m a k e the e q u i p m e n t 
ready for qual i ty we ld ing . F igure 
3 s h o w s t e n t a t i v e s c h e m e for 
such type of polar i ty c h a n g e o v e r 
switch. 

Secondary Terminals 

In any w e l d i n g e q u i p m e n t , spe-
c ia l ly t h e w e l d i n g t r a n s f o r m e r s 
a n d w e l d i n g rect i f iers, t h e most 
c o m m o n a n d f r e q u e n t c a u s e of 
b r e a k d o w n is t h e burn ing of sec -
ondary te rmina ls . N o r m a l pract ice 
fo l lowed by m a n u f a c t u r e r as wel l 

Fig 3 WELDING RECTIFIER 
With polarity change over switch and DRAW BAR 

INDIAN WELDING JOURNAL. OCTOBER, 1994 
44 



as user is to br ing out the leads 

of seconda ry w ind ing on the fab-

ric based tex to l i t e p la tes . T h e y 

are connec ted w i th mi ld s tee l nuts 

and bo l ts on both s ides ( ins ide 

and ou ts ide of the mach ine ) . Th is 

f o rms the w e a k e s t l ink in the sec-

o n d a r y c i r cu i t . S u c h j o i n t s a re 

bound to loosen p r imar i l y due to 

the v ib ra t i on in the m a c h i n e . It 

also happens due to the g a p be-

tween nut and bolt t h reads , how-

ever sma l l it m a y be. O n c e the 

jo in ts b e c o m e loose, the hea t ing 

s tar ts . T h i s f u r t he r l o o s e n s the 

jo in ts . It aga in inc reases the heat-

ing. T h u s a se l f des t ruc t i ng pro-

cess se ts in. U l t ima te l y the heat 

is so s e v e r e tha t it s tar ts me l t i ng 

the lugs, bu rn ing of f ib re based 

tex to l i te p la te and cab le insu la-

t ion. T o m i n i m i s e such t ype of 

b reakdown , we have used asbes-

tos p la te in p lace of an o rd inary 

f ib re based t e x t o l i t e p la te . T h e 

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

W h e r e a s w i th f ibre based tex to l i te 

p late, the we ld i ng e q u i p m e n t un-

de rwen t b r e a k d o w n once in f i f -

teen to th i r ty days , w i th asbes tos 

p l a t e t h e b r e a k d o w n h a s no t 

occu red even a f te r th ree mon ths . 

A l t he s a m e t i m e cost of asbes-

tos p la tes is m u c h less t han the 

o r d i n a r y f i b r e b a s e d t e x t o l i t e 

p late, reduc ing m a i n t e n a n c e cost 

and i m p r o v i n g we ld i ng e q u i p m e n t 

ava i l ab i l i t y . A s b e s t o s be ing hy-

g roscop i c in na ture , m a y absorb 

mo is tu re du r ing ra iny s e a s o n and 

lead to shor t - c i r cu i t i ng of second-

ary t e r m i n a l s . Th is cond i t i on can 

be p r e v e n t e d by g i v i n g a coa t ing 

of e p o x y res in b a s e d c o m p u n d 

" R e d g e l " on the seconda ry lead 

plate of asbes tos . A s b e s t o s p late 

can w i ths tand a t empe ra tu re upto 

250°C 

Cable Colour Coding and Num-
bering 

Any fault in electr ical circuit can 

be quickly located if the electr ical 

circuit d iagram also indicates the 

cable lay-out. A l though electr ical 

fault in a welding t ransformer with 

its s imple circuit can be rect i f ied 

quick ly, it takes more t ime in weld-

ing rect i f ier wh ich has compara -

t ive ly a compl icated circuit. In the 

absence of proper number ing of 

colour coding of wire, the fault find-

ing becomes all the more difficult. 

Present day rectifiers of many makes 

do not prov ide the colour coding or 

number ing, thus compound ing the 

prob lem of fault f inding. 

To o v e r c o m e th is d i f f i cu l t y , we 

have n u m b e r e d the wi res at the 

t ime of locat ing the faul ts. 

Overloading of Welding Equip-
ments 

Under IPSS, we ld i ng e q u i p m e n t s 

h a v e been g i v e n two cur rent rat-

ings, one at 6 0 % du ty cyc le and 

o the r at 1 0 0 % du ty cyc le . T h e 

we ld ing e q u i p m e n t s w i th d roop ing 

c h a r a c t e r i s t i c s ( F i g u r e 4) a re 

mos t l y e m p l o y e d in M M A W and 

s e l d o m used for s e m i a u t o m a t i c or 

a u t o m a t i c we ld i ng p rocess . Thus , 

mos t of the e q u i p m e n t s wo rk at 

6 0 % du t y cyc le on ly . In ac tua l 

p rac t ice h o w e v e r we ld i ng equ ip-

men t is a lways sub jec ted to mo re 

than 6 0 % du ty cyc le . For a 6 0 % 

du ty cyc le w i th a n o r m a l cyc le 

t ime of f i ve m inu tes the we lder 

should take two minutes to change 

the e lectrode and sc rapp ing of the 

s lag. H o w e v e r , in o rder to c o m -

plete his j o b ear ly he t akes less 

t han th i r ty s e c o n d s , s o m e t i m e 

e v e n less. T h u s the m a c h i n e is 

sub jec ted to 9 0 % duty cyc le . 
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Fig 4 : Volt - Ampere charecteristics of a welding power source 
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It is our c o m m o n o b s e r v a t i o n that 

a four g a u g e (6.3 m m ) e lec t rode 

is p re fe r red by the we lders , w h o 

s t ress on fas te r p roduc t ion . A four 

g a u g e e l e c t r o d e a p p r o x i m a t e l y 

r e q u i r e s a c u r r e n t of 2 3 0 - 2 5 0 

A m p s . Vo l t age d rop in the sec-

ondary c i rcu i t due to va r i ous rea-

s o n s s u c h as l o n g s e c o n d a r y 

c a b l e , l o o s e c o n n e c t i o n s a n d 

longer arc leng th requ i res the set-

t ing of cur rent h igher than what is 

ac tua l l y requ i red i.e. h igher than 

230 -250 A m p s . In ac tua l p rac t ice , 

it is m o r e t han 300 A m p s , ra ted 

cur rent of a sma l l e r m a c h i n e at 

100% duty cyc le T h u s w e l d i n g 

mach ine is ove r l oaded . If a power 

supp ly is ope ra ted at its ra ted ca-

pac i ty but beyond its ra ted du ty 

cyc le , o v e r h e a t i n g wi l l o ccu r pos-

s ib ly r esu l t i ng in the f a i l u re of 

w i n d i n g s . O v e r h e a t i n g w i l l a lso 

occur if a power supp ly is oper-

ated beyond its ra ted capac i t y un-

less the du t y cyc le is reduced . 

Th is is one of the reasons why a 

m a i n t e n a n c e eng inee r has to ad-

v ise for we ld ing t r ans fo rmer /we ld -

ing rec t i f ie r w i th a cur rent rat ing 

of 400 A m p s , at a duty cyc le of 

100%. O the r reason for se lec t ion 

of h igher capac i ty mach ine is to 

use it for goug ing . 

Ac tua l duty cyc le of the we ld ing 

mach ine can be ca lcu la ted wi th 

fo l low ing fo rmu la if a mach ine is 

requ i red to supp ly cur rent beyond 

its rated capac i ty . 

Des i red duty cyc le in % = 

(Rated Current ) 2 

(Des i red current ) 2 

Rated duty cyc le in % 

F a i l u r e o f S i l i c o n D i o d e s i n 
W e l d i n g R e c t i f i e r 

A l though the se lec t ion of proper 

s i l icon d iode, ma tch ing the rat ing 

of the mach ine and proper cool -

ing reduces its chances of fa i lu re 

s ign i f i can t l y , but st i l l s i l i con di-

odes do fal l . S i l icon d iodes fa l l 

due to its ove rhea t ing . In a we ld -

ing rect i f ie r , the ove rhea t i ng of 

s i l icon d iodes may occur due to 

the fa i lu re of coo l ing fan or depo-

s i t ion of dust o v e r t he i r s inks . 

No rma l l y , in p resent ly ava i l ab le 

we ld ing rect i f iers, a the rmos ta t is 

f i t ted on the sinks. It senses the 

ove rhea t i ng of s i l icon d iodes and 

t r ips the aux i l ia ry rect i f ier unit of 

the m a c h i n e thus d e c r e a s i n g the 

we ld ing cur rent to sa fe r l imi ts . In 

th is cond i t i on we ld i ng wi l l not be 

poss ib le due to reduc t i on in cur-

ren t , r e d u c i n g t h e c h a n c e s of 

o v e r h e a t i n g of w ind ing . But s o m e 

t i m e s t h e t h e r m o s t a t i t se l f be-

c o m e s non - func t i ona l . Non - func -

t iona l cond i t i on of t he t he rmos ta t 

due to its o f t en fa i lu re or fa i lu re 

of the c i rcu i t in wh i ch it is con-

nec ted may o v e r h e a t the s i l icon 

d iodes . Th is m a y cause the fai l -

ure of t he s i l i con d iodes . In th is 

cond i t i on , phase to phase short 

c i rcu i t ing of the seconda ry A .C . 

v o l t a g e w i l l t a k e p l a c e . If th is 

g o e s unno t i ce , it m a y resul t into 

o v e r h e a t i n g o f t h e s e c o n d a r y 

w ind ing and its s u b s e q u e n t burn-

ing. O n c e th is happens , it fo rces 

the we ld i ng m a c h i n e out of use 

for a coup le of weeks . 

T o p r e v e n t s u c h o c c u r e n c e , a 

m a i n t e n a n c e e n g i n e e r h a s to 

check the p roper w o r k i n g of the 

en t i re coo l i ng s y s t e m . For th is , 

regu la r c lean ing of we ld i ng ma-

ch ine ( spec ia l l y t h e s inks ) w i th 

c o m p r e s s e d air , has to be car r ied 

out eve ry f i f t een days . T h e fre-

Fig 5 Silicon Diode 

& 
S Y M B O L . 

- o -

FOR A HEALTHY DIODE 

FOR DEFECTIVE DIODE 

W H E N 'A' IS POSITIVE W I T H RESPECT TO 'B\ THE DIODE C O N D U C T S . 
W H E N 'A' IS NEGATIVE, IT DOESN'T 

THE DIODE CONDUCTS IRRESPECTIVE OF W H E T H E R 'A' IS POSITIVE OR 
NEGATIVE W I T H RESPECT TO 'B' 
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q u e n c y of c l ean ing m a y be de-

c ided acco rd ing to the m o r e dusty 

or less dus ty e n v i r o n m e n t . Sec-

ond l y , it m u s t be e n s u r e d tha t 

coo l ing fan a lways w o r k s dur ing 

the o p e r a t i o n o f t h e m a c h i n e . 

Th i rd l y , a pe r i od i c check up of 

s i l i con d iodes for its p roper func-

t i o n i n g (one w a y c l o s e d , o the r 

w a y o p e n ) w i l l e n s u r e a g a i n s t 

o v e r h e a t i n g o f t h e s e c o n d a r y 

w ind ings (F igu re 5). 

S p a t t e r in W e l d i n g E q u i p m e n t s 

Spat te r is one of the p rob lems . In 

t h e w e l d i n g e q u i p m e n t s , a 

m a i n t e n e n c e e n g i n e e r is c o n -

f ron ted w i th A .C . we ld i ng equ ip -

m e n t s g i v e less spa t te r ing than 

D.C. w e l d i n g e q u i p m e n t s due to 

the pu lsa t ing na tu re of t he cur-

rent in the fo rmer . The b iggest 

con t r ibu tor to the spat te r ing in a 

w e l d i n g e q u i p m e n t is t he phe-

n o m e n o n of arc blow. Arc b low is 

more p rominen t in D.C. we ld ing 

mach ine than in A .C. we ld ing ma-

c h i n e , h e n c e m o r e s p a t t e r i n g . 

Du r i ng we ld i ng w i th rec t i f i e r , a 

magne t i c f ie ld is set up a round 

and p e r p e n d i c u l a r to the e lec -

t r o d e . T h i s m a g n e t i c f i e l d be-

c o m e s u n b a l a n c e d at t he star t 

and f in ish of the we ld ing thereby 

c o n t r i b u t i n g to t h e m a x i m u m 

spat ter ing. Spat te r ing is obse rved 

less in the cen t re of t he base 

m e t a l be ing w e l d e d . S e c o n d l y , 

l o n g e r a rc l e n g t h a l so c a u s e s 

s p a t t e r i n g . W h e n e v e r t h e a r c 

length is more than or equa l to 

the d i ame te r of the core of the 

e l e c t r o d e the a rc b e c o m e s un-

s t a b l e a n d t h e m e t a l t r a n s f e r 

f r o m the e l e c t r o d e to the w e l d 

pool t a k e s p lace in b igger drop-

lets w h i c h scat te r in the f o rm of 

w e l d s p a t t e r . T h i s s p a t t e r w i l l 

c o a r s e in a p p e a r a n c e . T h i r d l y , 

the na tu re of e lec t rode is a lso re-

spons ib le for the spa t te r ing if the 

e lec t rode c o v e r i n g has imp rope r 

c o m p o s i t i o n a n d n o n - u n i n f o r m 

cons is tency . Four th l y , if the we ld -

ing cur ren t is too h igh in compar i -

son to n o r m a l cur rent of spe i f i c 

e l e c t r o d e , s p a t t e r o c c u r s . T h i s 

spat te r wi l l be f ine in appea rance . 

T h e s e a r e m o s t l y t h e f a c t o r s 

wh ich are b e y o n d the con t ro l of a 

m a i n t e n a n c e eng ineer . T h e role 

of a m a i n t e n a n c e eng inee r in pre-

ven t i ng the spa t te r ing in a we ld -

S/A/ft* W W AC. 

et £3 

-AVWWv-J 
- LOW 

t^vf /T/rcr//~/cinqs' 

// ( j f . TV/* rve>M 

/T/zt /reenr/cr/a*' 

ru/crc/Ana*/ 

fc= 
w/rr/oc/T- 7-gvy c//rce//} 

^L t/C re/A r/gyv 

£ A / . / \ A A \ 
t y / r n / / / . r e / ? c//rci//r~ 

Fig 6 Conversion from A. C. to D. C with Silicon Diodes 
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ing e q u i p m e n t is l im i t ed to the 

ex ten t that t he e q u i p m e n t shou ld 

not g i v e a f l uc tua t i on in the out-

put cur rent In o ther words , f luc-

tua t ion shou ld be as m i n i m u m as 

poss ib le . If t he re is w ide f luc tua-

t ion of the we ld ing cur rent , the arc 

wi l l be uns tab le and hence prone 

to p r o d u c e s p a t t e r i n g . In s o m e 

e lec t ro c h e m i c a l app l i ca t ion , such 

as charg ing of s to rage bat te r ies 

and e l ec t r op la t i ng un id i r ec t i ona l 

pu lsa t ing cur rent m a y be sat is fac-

to ry but in w e l d i n g rec t i f i e r , a 

s m o o t h output cur rent w i th ze ro 

p u l s a t i o n is r e q u i r e d to o b t a i n 

s tab le arc. It is because of th is 

reason f i l ter c i rcu i ts are e m p l o y e d 

for s m o o t h i n g out the pu lsa t ions 

in the ou tpu t cur ren t . Pu lsa t ion in 

the ou tpu t cur ren t of a rec t i f ie r is 

i nd ica ted by r ipple fac tor , H igher 

the r ipp le fac to r mo re wi l l be f luc-

tua t ion in the output cur rent (Fig-

ure 6). 

It has been o b s e r v e d tha t spat-

ter , , ig in a we ld i ng rec t i f ie r w i th 

a l l o t h e r c o n d i t i o n s r e m a i n i n g 

cons tan t , i nc reases w i th inc rease 

in the r ipp le fac to r due to fa i lu re 

o f t h e f i l t e r c i r c u i t . H e n c e , a 

m a i n t e n a n c e eng inee r has to pe-

r iod ica l ly check up for t he fa i lu re 

of a f i l te r c i rcu i t . 

It has a lso been o b s e r v e d over a 

per iod, a th in f i lm of ox ide of sil-

ve r - i r r i d ium and dust a c c u m u l a t e s 

be tween the s ink and the d iode 

base. Th i s causes h igh res is tance 

to cur rent t h rough that par t i cu la r 

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

across it. Th i s wi l l unba lance the 

output cur ren t . H e n c e , the r ipp le 

fac tor wi l l i nc rease . Th is wi l l lead 

spa t te r to occur . In o rder to re-

duce the spat ter , a ma in tenance 

eng ineer should per iod ica l ly c lean 

th is f i lm to ob ta in spa t te r f ree 

we ld ing . 

P r o v i s i o n o f D r a w B a r 

it is obse rved that many of the 

s tandard make we ld ing t rans fo rm-

ers and rect i f iers have no prov i -

s ion of d raw bar. Th is m a k e s the 

t r anspo r ta t i on of the e q u i p m e n t 

d i f f i cu l t (F igure 3). 

D i m e n s i o n 

O v e r a l l d i m e n s i o n s of w e l d i n g 

t r ans fo rmer and we ld ing rect i f ie r 

w i th s a m e type of coo l ing d i f fe r 

f r o m m a k e to make . One m a k e 

we ld i ng equ ipmen t may requ i re 

m o r e s p a c e in c o m p a r i s o n to 

other. Such var ia t ion not only af-

fec ts the house keep ing but a lso 

creates d i f f icu l ty in t ranspor ta t ion 

Now-a -days f loor ut i l isat ion is in-

c reas ing ly being g i ven more im-

por tance in the des ign of fabr ica-

t ion shops. If mach ines are de-

s igned wi th l im i ta t ion of overa l l 

d i m e n s i o n s , it i m p r o v e s h o u s e 

keep ing . F igure 7 shows the di-

mens ions of we ld ing equ ipmen ts 

as per A m e r i c a n Soc ie ty for Met -

als. 

C O N C L U S I O N S 

C o m m o n f a u l t s o b s e r v e d as 

above can be rect i f ied by ma in te -

nance eng ineer co l lec t ive ly . If a 

manu fac tu re r suppl ies a mach ine , 

des ign ing it w i thout keep ing the 

p rov i s i on of easy m a i n t e n a n c e , 

the cost of ma in tenance wi l l in-

crease. If user dev ia tes f r om us-

ing the mach ine wi th techno log i -

ca l d i s c i p l i n e , it w i l l a g a i n in-

c rease the cost of m a i n t e n a n c e . 

S i m i l a r l y , a m a i n t e n a n c e eng i -

n e e r s h o u l d c o n s t a n t l y i n s p e c t 

and per iod ica l l y do m a i n t e n a n c e 

of m a c h i n e to inc rease its rel iabi l -

ity and ava i lab i l i t y . The cause of 

qua l i t y we ld can be best se r ved if 

there is cons tan t and per iod ic in-

te rac t i on be tween m a n u f a c t u r e r , 

user and m a i n t e n a n c e eng ineer . 

SOURCE (HANDBOOK OF AMERICAN 
SOCIETY FOR METALS) 

Typical floor Typical output 
space required in mm. ranges in Amps 

LIGHT DUTY TRANSFORMER (AC) 
355.6 * 355 6 30 TO 180 

35 TO 295 

HEAVY DUTY TRANSFORMER (AC) 
558.8 x 736.6 50 TO 375 

50 x 625 
711.2 * 1143 100 TO 1300 

LIGHT DUTY MOTOR GENERATOR (DC) 
457.2 * 660 4 40 x 260 

HEAVY DUTY MOTOR GENERATOR (DC) 
482.6 x 914.4 30 TO 450 
482.6 * 999 8 40 TO 600 
482.6 * 1066.8 50 TO 800 

LIGHT DUTY TRANSFORMER RECTIFIER (DC) 
457.2 x 990.6 25 TO 425 
609 6 x 1117 6 25 TO 525 

HEAVY DUTY TRANSFORMER-RECTIFIER(DC) 
558 8 x 990.8 40 TO 375 

Fig 7 Space requirement and out put 
range of A.C. and D C power supplies 

for Shielded Metal Arc Welding 
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