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INTRODUCTION 

O v e r t he y e a r s w e l d i n g h a s d e -

v e l o p e d a n d o c c u p i e d a n i m p o r -

tan t pos i t i on a n d has b e c o m e the 

m o s t su i t ab le m e t h o d f o r j o i n i n g 

ma te r ia l s . H a n d in h a n d w i th t h e 

d e v e l o p m e n t s in t he f i e l d of m a -

te r i a l s , w e l d i n g h a s a l s o d e v e l -

o p e d t o a c c o m o d a t e n e w 

c o n s u m a b l e s , n e w t e c h n i q u e s 

a n d p r o c e d u r e s fo r w e l d i n g e a c h 

one of t h e m . In Ind ia , S h i e l d e d , 

M a n u a l A r c W e l d i n g ( S M A W ) 

w h i c h i s b e i n g u s e d p r e d o m i -

nan t l y . h a s w i t n e s s e d t h e d e v e l -

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

e l e c t r o d e s f o r s p e c i f i c a p p l i c a -

t ions. 

Not on l y t h e n e w m a t e r i a l s h a v e 

g i v e n a th rus t to t he d e v e l o p m e n t 

o f w e l d i n g e l ec t r odes , t he c h a n g -

i n g r e q u i r e m e n t s o f t e c h n i c a l 

s p e c i f i c a t i o n s h a v e a l so h e l p e d in 

d e v e l o p i n g n e w e l e c t r o d e s by 

m o d i f y i n g the o l d e r s t a n d a r d v e r -

s ions. W i t h t he d e v e l o p m e n t s in 

t e c h n o l o g y , t h e r o l e p l a y e d by 

v a r i o u s c r i t i c a l e l e m e n t s h a v e 

c o m e to l igh t a n d e n h a n c e m e n t 

o f spec i f i c p rope r t i es , c o n t r o l o f 

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

by s u i t a b l e a d j u s t m e n t s i n t h e 

c h e m i c a l c o m p o s i t i o n of t h e w e l d 

me ta l . W h e n e v e r a s p e c i f i c se r -

v i c e c o n d i t i o n , c a l l s f o r t h e s e 

p r o p e r t i e s , a n e w t y p e o f e l e c -

t r o d e e m e r g e s f o r t h i s s p e c i d i c 

app l i ca t i on . T h i s p a p e r h i g h l i g h t s 

s o m e of t h e i m p o r t a n t d e v e l o p -

m e n t s w h i c h h a v e t a k e n p lace in 

t he recen t past . 

Development of electrodes 
for specialised applications 

In t he recen t past , d e v e l o p m e n t 

o f e l e c t r o d e s h a s sa t i s f i ed a w i d e 

r a n g e of i n d u s t r i e s m e e t i n g t he i r 

s p e c i f i c w e l d m e t a l r e q u i r e m e n t s . 

T h e t e c h n i c a l r e q u i r e m e n t s f o r 

t h e w e l d m e t a l u s u a l l y c o v e r a 

r a n g e of p rope r t i es w h i c h a re to 

be cons i s t en t l y m a i n t a i n e d f o r al l 

ba t ches . T h i s n e c e s s i t a t e s a c a r e -

fu l s e l e c t i o n of r a w m a t e r i a l s , es-

t a b l i s h m e n t o f n e c e s s a r y s e l e c -

t i o n o f r a w m a t e r i a l s , e s t a b l i s h -

m e n t o f n e c e s s a r y tes t f ac i l i t i es 

i d e n t i f i c a t i o n of t h e ro le o f e a c h 

v a r i a b l e in t he e n d resu l t at t he 

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

s tage i tse l f so that t he end p rod -

uc t w i l l su i t t h e pu rpose . O f la te 

t h e s e c o n s i d e r a t i o n s a r e of pa ra -

m o u n t i m p o r t a n c e s ince fo r m a n y 

c o n s u m a b l e s t h e c o m m o n l y u s e d 

A W S s p e c i f i c a t i o n , r e q u i r e m e n t s 

a re on l y a g u i d e l i n e a n d 

U changes in minimum/maximum 
levels of mechanical properties. 

U restrictions in chemical compo-
sitions with or without changes 
in mechanical properties. 

U additional properties are quite 
common. 

H a v i n g u n d e r s t o o o d th i s w e n o w 

t a k e a l o o k a t t he recen t d e v e l o p -

m e n t s m a d e . 

Electrodes for Lopearl Steel 

T h e s u g a r I ndus t r y uses n o r m a l l y 

c a r b o n s tee l f o r s to r i ng m o l a s s e s . 

In o r d e r t o e n h a n c e t h e l i f e o f 

t h e s e s tee l s S A I L , R a n d D d e v e l -

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

b r a n d n a m e "Lo Pear l " . T h e c o m -

pos i t i on of t he s tee l c a n be s e e n 

Table 1 : Chemical and mechanical properties of Loperal Steel 

C Mn Si P S Cu 
0.10 max 0.5-0.8 O.IOmax 0.04max 0.04max 0.20-0.35 

VS UTS %EI(5.65 ESQ) 
25-30 kg/mm 2 38kg /mm 2 min 25.0 min 

Table 2 : Typical chemical and mechanical properties of the weldmetal for Lopearl Steel 

C Mn Si P S Cu 
0.06 0.64 0.22 0.020 0.020 0.30 

VS UTS %EI 
40 kg/mm 2 47.5 kg/mm 2 28 
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in Table 1. W i t h the add i t ion of 
c o p p e r a n d c o n t r o l l i n g t h e 
amoun t of pear l i te in the micro-
structure the enhanced cor ros ion 
r e s i s t a n c e o f t h e s t e e l is o b -
ta ined. T h e l i fe of the s tee l is 
cons iderab ly inc reased as it re-
sists corros ion by molasses. The 
deve lopmen t of the steel requi red 
the d e v e l o p m e n t of a s u i t a b l e 
e lect rode for we ld ing the same. 
A f t e r s e v e r a l e f f o r t s / t e s t s t h e 
electrode was deve loped and the 
c o m p o s i t i o n of t he w e l d m e t a l 
a n d m e c h a n i c a l p r o p e r t i e s a re 
g i ven in Tab le 2. The procedure 
q u a l i f i e d w i t h t h i s e l e c t r o d e 
showed excel lent weldab i l i ty and 
the j o i n t a c h i e v e d t he d e s i r e d 
propert ies inc luding the cor ros ion 
resistance. Tab le 3 g ives the pro-
cedure qual i f ica t ion detai ls. 

Th is is an examp le of the jo in t ef-
for ts put in by the steel manu fac -
turer and the e lect rode manu fac -
turer to deve lop an e lect rode and 
deve lop an appropr ia te we ld i ng 
procedure to weld the steel at the 
deve lopmen t stage of the steel it-
self. 

Electrodes for high strength 
castings 

Many of the cas t i ngs are sub-
jec ted to repair we ld ing af ter the 
cast ing process. For this purpose, 
the weld meta l should have the 
d e s i r e d c h e m i c a l c o m p o s i t i o n 
most ly match ing the base mate -
rial compos i t ion and have the de-
s i red m e c h a n i c a l p roper t ies . In 
the cast ings which are used fo r oil 
exp lo ra t i on ac t i v i t i es and o the r 
re lated act iv i t ies the percentage 
of Ni in the cast ing is rest r ic ted 
and in some cases to be low 1%. 
Tab le 4 shows the chemica l and 
m e c h a n i c a l p r o p e r t i e s of 6 0 K 
cast ings. It can be observed that 

Table 3 : Welding procedure details 

1. Base material 
2. Thickness 
3. Joint design 
4. Preheat 
5. Post wel d h eat treatm ent 
6. Interpass temperature 
7. Backside welding 
8. Electrode sizes 
9. Test results 

(a) Radiography 
(b) Transverse tensile fracture stress 
(c) Bend test (Face and roof) 
(d) Hardness survey 

Low Pearl steel 
12 mm 
Single Vee 60" 
None 
None 
150°C 
Grinding and filling up 
2.5 and 3.15 mm 

Satisfactory 
47.9 kg/mm2 Breaking in BM 
Satisfactory 
BM 
HAZ 
WM 

130-140 VPN 
150-170 VPN 
155-180 VPN 

TABLE 4 : CHEMICAL AND MECHANICAL PROPERTIES OF 60K CASTINGS 

C Mn P S Si 
.3 1.0 .04 .045 .8 

Ni Cr Mo Cu 
.4-.8 .4-8 .3-.4 .5 

UTS YS 
620-795 Mpa 415 Mpa 

Condition : Normalised and tempered 

%EI %RA 
18 40 

TABLE 5 : CHEMICAL AND MECHANICAL PROPERTIES OF WELDMETAL (TYPICAL) 

C Mn 
0.065 1.10 

Si 
0.35 

Ni Mo 
0.80 0.40 

UTS YS 
68 Kg/mm2 58 Kg/mm2 

%EI 
22 

CVN Impact strength 
at-45°C : 3.0KgM 

TABLE 6 : CHEMICAL AND MECHANICAL PROPERTIES OF 75K CASTINGS 

C Mn P S Si 
.30 1.0 .040 .045 .80 

Ni Cr Mo Cu 
.4-.8 .4-8 .3-4 .5 

UTS YS %EI %RA 
690 Mpa 515 Mpa 17 35 

Condition : Quenched and tempered 

whi le the nickel percentages are 
cont ro l led to lower levels, the ten-
si le s t rength is ma in ta ined at a 
h igher level . A f te r a carefu l analy-
sis of the e f fec t of add i t i on of 
var ious e lements a carefu l ly con-
tro l led chemis t ry was des igned to 
ach ieve the mechan ica l proper-
ties. The chemica l compos i t ion of 
the w e l d meta l is as shown in 
T a b l e 5. A s im i l a r r equ i r emen t 
was a lso necessary for we ld ing 
API 75K cast ings. T h e chemica l 
compos i t i on and the mechanica l 

propert ies are shown in Tab le 6 
and the we ld metal des igned for 
th is app l ica t ion is shown in Tab le 
7. It can be observed that a jud i -
c ious choice of a l loy ing e lements 
are necessary to ach ieve u l t imate 
serv ice cond i t ion requ i rements to-
gether wi th the mechanica l prop-
ert ies. 

Electrodes for 304Hmaterials 

T h e r e a re a p p l i c a t i o n s w h e r e 
s ta in less s tee ls h a v i n g spec i f i c 
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Table 7 : CHEMICAL AND MECHANICAL PROPERTIES OF WELDMETAL (TYPICAL) 

C Mn 
0.06 1.85 

Si 
0.45 

S 
0.018 

P Mo 
0.019 0.40 

UTS 
72 KG/mm 2 

YS 
66 Kg/mm 2 

%EI 
22 

CVN Impact strength 
at -51 °C : 3 KgM 

Table 8 : CHEMICAL & MECHANICAL PROPERTIES OF WELDMETAL CONFORMING TO 
E308H (TYPICAL) 

C Mn 
0.06 1.40 

Si 
0.40 

Cr 
19.5 

Ni S P 
10.0 0.015 0.025 

UTS 
62 Kg /mm2 

%EI 
38 

Ferrite 
4-6 

TABLE 9 : BASE MATERIAL COMPOSITION FOR SOUR GAS SERVICE 

c a r b o n c o n t e n t a r e p r e f e r r e d . 

S o m e of t h e e q u i p m e n t s u s i n g 

t h i s ma te r i a l a re r eac to r , r e g e n -

e r a t o r , o r i f l e d c h a m b e r e t c . o f 

c r a c k i n g un i t o f r e f i ne r i es . T h e s e 

e q u i p m e n t s o p e r a t e u n d e r h i g h 

t e m p e r a t u r e a n d s e v e r e a b r a s i v e 

cond i t i ons . T h e u s e of 3 0 4 H m a -

te r ia l w h i c h has a c a r b o n c o n t e n t 

in t he r a n g e of 0 . 0 4 t o 0 . 0 8 p ro -

v i d e s e l e v a t e d t e m p e r a t u r e p rop -

e r t i es w h i c h a re h i gh l y d e s i r e d in 

th i s app l i ca t i on . 

F o r w e l d i n g o f t h i s m a t e r i a l , a n 

e l e c t r o d e h a v i n g c a r b o n c o n t e n t 

in t h e s a m e r a n g e is d e s i r e d . T h e 

c a r b o n c o n t e n t o f n o r m a l E 3 0 8 is 

0 . 0 8 m a x a n d f o r E 3 0 8 L is 0 . 0 4 

m a x . H o w e v e r , t h e r a n g e b e -

t w e e n 0 . 0 4 a n d 0 . 0 8 w a s le f t f r e e 

in t he ear l i e r s t a g e s . T h e la tes t 

v e r s i o n s of A W S c l a s s i f i c a t i o n in-

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

E 3 0 8 H w h i c h is r e c o m m e n d e d f o r 

w e l d i n g of 3 0 4 H m a t e r i a l s . T h e 

use of a b o v e m a t e r i a l s c a l l e d f o r 

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

c o n f o r m i n g to E 3 0 8 H h a v i n g f e r -

r i te con ten t in t h e r a n g e o f 3 t o 

8%. T a b l e 8 s h o w s t h e c h e m i c a l 

and m e c h a n i c a l p r o p e r t i e s o f t h e 

w e l d m e t a l t o g e t h e r w i t h t h e f e r -

r i te con ten t . T h i s e l e c t r o d e u s e d 

to be i m p o r t e d in t h e pas t a n d 

w i t h th i s d e v e l o p m e n t , t he f a b r i -

c a t o r s c a n h a v e a n a c c e s s f o r a n 

i n d i g e n o u s p roduc t . 

Electrodes for sour gas service 

W i t h the i n c r e a s i n g in te res t in oi l 

e x p l o r a t i o n , t he ac t i v i t i e s pe r t a i n -

ing to t h i s f i e ld , a re o n t h e in-

c rease . T h e e f f ec t o f v a r i o u s a l -

l oy ing e l e m e n t s o n the p r o p e r t i e s 

of s tee l t o sui t t h e s e r v i c e c o n d i -

t i ons of th i s i ndus t r y a re a l so be-

ing i n v e s t i g a t e d , a n d res t r i c t i ons 

a r e b e i n g l a i d o n v a r i o u s e l e -

m e n t s t o m o d i f y t h e e x i s t i n g 

C 0.20 
Mn 1.40 
Si « 0.15-0.35 
Cr 0.20 
Mo 0.05 
V 0.05 
Nb 0.05 

Carbon equivalent 

g r a d e s of base m a t e r i a l s t o su i t 

t h i s e n v i r o n m e n t . T h e e f f e c t o f 

H 2 S a t m o s p h e r e o n the base m a -

te r i a l s is of pa r t i cu l a r i m p o r t a n c e . 

M a t e r i a l s s h o u l d res is t t h e h y d r o -

g e n i n d u c e d c r a c k i n g a n d 

s u l p h i d e s t ress c o r r o s i o n c r a c k i n g 

as t hey wi l l be e x p o s e d to H 2 S at-

m o s p h e r e t o g e t h e r w i t h s e a wa -

ter . T h e s p e c i f i c a t i o n s f o r t h e m a -

te r ia l i .e. c a r b o n s tee l u s e d f o r 

th i s a p p l i c a t i o n , m o r e c o m m o n l y 

k n o w n as s o u r g a s app l i ca t i ons , is 

s h o w n in T a b l e 9. A s ' it c a n be 

o b s e r v e d , t he l e v e l s of i m p u r i t y 

e l e m e n t s h a v e b e e n res t r i c ted to 

a m i n i m u m . It is n o t e w o r t h y t o 

o b s e r v e d tha t s u l p h u r is res t r i c ted 

to 0 , 0 0 3 % . W h e n t h i s m a t e r i a l 

w a s to be w e l d e d , t he s p e c i f i c a -

t i o n f o r the w e l d me ta l w a s f i x e d 

a s E 7 0 1 8 w i th res t r i c t i ons in su l -

phu r t o v e r y l o w l eve l s p r e f e r a b l y 

b e l o w 0 . 0 1 2 . U n d e r t h e n o r m a l 

Cu 0.20-0.35 
Ni 0.20 
B 0.002 
Al 0.01-0.05 
Ti 0.02 
S 0.003 
P 0.015 

Pcm 0.18 
Ce < 0.36 

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

m a t e r i a l s a v a i l a b l e , it is p rac t i -

ca l l y v e r y d i f f i cu l t t o a c h i e v e such 

l o w l e v e l s o f su l phu r . H o w e v e r , 

ca re fu l s e l e c t i o n of r a w m a t e r i a l s 

a n d u s e o f s u i t a b l e g r a d e s o f 

E Q M S w i r e s h e l p e d in r e d u c i n g 

s u l p h u r to l o w e r l eve ls . A n e lec -

t r ode c o n f o r m i n g to E - 7 0 1 8 h a v -

ing s u c h l o w l e v e l s o f s u l p h u r w a s 

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

t i o n l e v e l s o f 0 . 0 1 2 % . A p a r t f r o m 

c h e m i c a l c o m p o s i t i o n r e q u i r e -

m e n t s , t h e w e l d m e t a l w a s t o 

m e e t t h e s u l p h i d e s t r ess c o r r o -

s i o n c r a c k i n g tes t a s per N A C E 

T M - 0 1 - 7 7 s p e c i f i c a t i o n r e q u i r e -

m e n t s a n d H I C tes t as per N A C E 

T M - 0 2 - 8 4 r e q u i r e m e n t s , In t h e 

b e g i n i n g t h e fac i l i t i es fo r c o n d u c t -

ing t h e s e tes t s w e r e l im i ted a n d 

h e n c e i n h o u s e R & D e f fo r t s had 

to be m a d e t o d e v e l o p t hese tes ts 

s o tha t e v e r y ba t ch of t h e s e e lec -
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t r a d e s c a n be c e r t i f i e d f o r t he i r 

c o r r o s i o n p r o p e r t i e s . A s a m p l e 

tes t resu l t o f H I C a n d S S C C are 

s h o w n in A p p e n d i x I a n d II. T h e 

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

c l a s s i c e x a m p l e of h o w i n d i g -

e n o u s fac i l i t i es c a n be d e v e l o p e d 

r i gh t f r o m d e v e l o p i n g t h e e l e c -

t rode to t es t i ng a n d g u a r a n t e e i n g 

t h e s p e c i f i c p r o p e r t i e s f o r t h e 

w e l d meta l . 

Electrodes for welding du-
plex stainless steels 

Table 10 : CHEMICAL AND MECHANICAL PROPERTIES OF DUPLEX STAINLESS 
STEELS UNS 31803 

C Ni Cr Mo N 
0.03 4.5-6.5 21-23 2.5-3.5 0.08-0.20 

UTS YS %EI 
620N/mm 2 450N/mm 2 25.0 

TABLE 11 : CHEMICAL AND MECHANICAL PROPERTIES OF WELDMETAL 

C Mn Si Ni Cr Mo N 
0.04 1.5 0.4 9.4 22.0 2.9 0.14 

UTS %EI 
73 kg /mm 2 25 

D u p l e x s t a i n l e s s s t e e l s a r e b e -

c o m i n g p o p u l a r a s t hey a re be ing 

used f o r v a r i o u s n e w a p p l i c a t i o n s . 

E v e n t h r o u g h a s t a i n l e s s s t e e l 

c o n t a i n i n g nea r l y 5 0 % fe r r i t e e x -

i s ted in t h e past , t h e l a te r v e r -

s i o n s w i th t h e a d d i t i o n o f n i t ro -

gen , ex t ra l o w c a r b o n a re b e c o m -

ing m o r e p o p u l a r as t h e y c o m -

b ined the g o o d p rope r t i e s o f aus -

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

a c h i e v e s u p e r i o r m e c h a n i c a l 

p r o p e r t i e s a n d c o r r o s i o n r e s i s -

t a n c e . T h e o f f s h o r e f i e l d a n d 

e q u i p m e n t s p e r f o r m i n g in s t ress 

c o r r o s i o n c r a c k i n g e n v i r o n m e n t 

u s e d u p l e x s t a i n l e s s s t e e l s f o r 

the i r supe r i o r p rope r t i es . O n e of 

the c o m m o n l y used d u p l e x s ta in -

less s tee ls is d e t a i l e d in T a b l e 10. 

T h e w e l d m e t a l d e v e l o p e d f o r d u -

p lex s t a i n l e s s s tee l is s h o w n in 

T a b l e 11. T h i s w e l d m e t a l m e e t s 

S S C C t e s t a s p e r T M - 0 1 - 7 7 

s p e c i f i c a t i o n a n d a s a m p l e tes t 

repor t is s h o w n in A p p e n d i x III. 

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

ego ry h a v e b e e n i n c l u d e d in t he 

A W S s p e c i f i c a t i o n w h i c h a l s o 

g i v e s a n e w d i a g r a m f o r m e a -

s u r e m e n t o f f e r r i t e in t h e s e w e l d 

me ta l s . T h e d e v e l o p m e n t o f t h i s 

e l e c t r o d e ca l l s f o r no t on l y use of 

s e l e c t e d r a w m a t e r i a l s , c o r e w i r e s 

but a l so 

APPENDIX- I 

HYDROGEN INDUCED CRACKING TEST 
NACE STANDARDTM - 02-8 4 

In th i s tes t 3 Al l w e l d tes t s p e c i m e n t s e q u i d i s t a n t f r o m al l tes t a s s e m -
bly ( F i g u r e 1) is s u b j e c t e d to tes t at a m b i e n t t e m p e r a t u r e fo r 96 
hou rs in s y n t h e t i c sea w a t e r s a t u r a t e d w i t h H 2 S. T h e s p e c i m e n a f t e r 
t h e tes t is e x a m i n e d fo r b l i s te rs a n d c r a c k sens i t i v i t y ra t io . T h e c r a c k 
sens i t i v i t y ra t io shall" be 0 . 0 0 9 % m a x . A s a m p l e tes t resu l t s is as 
g i v e n b e l o w :-

1 Weld metals detail Type : XXX 

Batch No :- XXX 

2. Test specimen All weld : Machined 3 Nos. test specimern 

equidistant from all weld test assembly 

3. Test specimen size 10OL x 2 0 W x 101 mm 

4. Test media Synthetic sea water as per A S T M D 1141-75 

5. Test environment Test media saturated with H 2S. 

6. Test temperature Ambient temperature : 27° ± 1°C 

7. Initial pH of test solution 8.24 

8. Final pH of test solution 4.95 

9. Total test duration 96 hours 

10. Test started at 2.45 pm on 12.6.1993 

11. Test discontinued at 2.45 pm on 16.6 1993 

12. Visual observation No blisters 

13. Observation at 100X CSR : 0 00 

of transversely cut CLR : O O 

metallaorgraphic pieces CTR : 0 0 

14. Test result Samples pass the test 

15 Remarks, if any -
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a. u s e of m o d i f i e d t e c h n i q u e s 

fo r m e a s u r i n g fe r r i te . 

b. d e v e l o p m e n t a n d s t a n d a r d -

i sa t ion of e q u i p m e n t s f o r c o n -

duc t i ng c o r r o s i o n t e s t s i n or -

d e r t o m a i n t a i n c o n s i s t e n t 

qua l i t y . 

CONCLUSION 

D e v e l o p e m e n t o f e l e c t r o d e s re -

q u i r e s a n a n a l y s i s o f t he v a r i o u s 

t e c h n i c a l r e q u i r e m e n t s so tha t t he 

w e l d m e t a l c a n be d e s i g n e d to 

a c h i e v e t h e d e s i r e d p r o p e r t i e s . 

W i t h t he a d v a n c e s in t e c h n o l o g y , 

m a n y s p e c i f i c a t i o n s a r e a b l e to 

spe l l ou t the i r exac t r e q u i r e m e n t s 

e v e n t h o u g h m a n y a t i m e s it be-

c o m e s a d i f f i cu l t t a s k f o r d e v e l o p -

ing t h e e lec t rode . S o m e of t h e re-

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

l i g h t e d in t h i s p a p e r a n d t h i s 

s h o u l d b r ing to l igh t c o o r d i n a t e d 

w o r k tha t h a s b e e n d o n e by the 

m a n u f a c t u r e r s , u s e r s a n d a p p r o v -

ing a g e n c i e s . T h e c r i t i ca l n a t u r e 

of t h e a p p l i c a t i o n s h a s no t d e -

f e r r e d any of t h e m in d e v e l o p i n g 

t h e w e l d i n g e l e c t r o d e . T h i s is 

m a i n l y b e c a u s e of t he c o n f i d e n c e 

l eve l e a c h o n e h a s bui l t i n t h e 

o the r o v e r t he years . 

APPENDIX - II 
SULPHIDE STRESS CORROSION CRACKING TEST NACE STAN-

DARD TM-01-77 

In th i s tes t a n al l s p e c i m e n is s u b j e c t e d to a c o n s t a n t l oad ( n o r m a l l y 
8 0 % ) of t h e y ie ld s t r eng th of t h e m a t e r i a l ) f o r a s p e c i f i e d n u m b e r o f 
hou rs ( n o r m a l l y 7 2 0 hours ) . T h e s p e c i m e n is kep t e m e r g e d in tes t 
so l u t i on s a t u r a t e d w i t h H 2 S t h r o u g h t th is pe r iod . T h e a c c e p t a n c e cr i -
te r ia is tha t n o f a i l u re o c c u r s d u r i n g th is per iod . A s a m p l e tes t repor t 
is as g i v e n b e l o w :-

1. Weld metals detail Type : XXX 

Batch No. :- XXX 

2. Test specimen A test specimen machined from all weld test assembly 

vide Section-3-Figure-1 of the N A C E code 

3. Chemical composition C Mn Si S P 

0.055 1.14 0 .43 0 .009 0.018 

4. Initial diameter ofthe test 

specimen, mm 6 3 9 

5. Test equipment Constant load device through dead weight 

6. Test media 5% NaCI + 0 .5% glacial C H 3 C O O H 

7. Test environment Test media saturated with H2S 

8. Applied load/stress 356.08 N/mm2 /36.31 Kg/mm2 

9 Test temperature Ambient temperature :24 ± 2.6°C 

10. Initial pH test solution 2.80 

11. Final pH of test solution 3 0 5 

12. Total test duration 720 hours 

13. Test started at 2.45 pm on 13.5.1993 

14. Test discontinued at 2 45 pm on 12.6.1993 

15. Final diameter, mm 6 3 3 

16. Test result No failure (NF) : Test passes 

17. Remarks, if any 

APPENDIX-I I I 
SULPHIDE STRESS CORROSION CRACKING TEST NACE STAN-

DARD TM-01-77 
1. Weld metals detail Type : XXX 

Batch No :- XXX 

2. Test specimen A test specimen machined from all weld test assembly 

vide Section-3-Figure-1 of the NACE code 
3 Initial diameter of the test 

specimen, mm 6.41 
4. Test equipment Constant load device through dead weight 
5. Test media 5% NaCI + 0 .5% glacial C H 3 C O O H 
6. Test environment Test media saturated with H 2 S 

7. Applied load/Stress 355.69 N/mm 2 /36.27 kg/mm2 

8. Test temperature Ambient temperature : 24 ± 2.6°C 

9. Initial pH of test solution 2.81 

10 Final pH of test solution 3.42 
11 Total test duration 720 hours 

12. Test started of 2.40 pm on 11.7.93 
13. Test discontinued at 2.40 pm on 10.8.93 
14. Final diameter, mm 6.40 

15. Test result No failure (NF) : Test passes 

16 Remarks, if any 
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