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In the present study, the mechanical and microstructural properties of dissimilar joint of 304 austenite
stainless steel and C70600-copper-nickel alloy made by Gas Tungsten Arc Welding process has been
investigated. The aim of this joint is using the twin metallurgical properties such as; heat dissipation and
corrosion resistance of copper-nickel alloy and mechanical properties of 304 austenite stainless steel
alloy. Welding of two dissimilar metal steel to copper-nickel alloys, due to differences in melting point,
the difference in thermal conductivity, and rapid solidification of copper nickel face many problems. In
this research due to solubility and weldability of nickel with two alloys, three filler metals Inconel 625,
Inconel 82 and 61 were used. According to microstructural investigations, welds made by Inconel 625
and Inconel 82 show a finer equiaxed dendrite structure as compared with Inconel 61 filler metal. The
tensile strength of the samples welded by Inconel 625, 82 and 61 filler metals was 324, 323 and 293
MPa, while the elongation percentage of three samples shows a small difference. According to
mechanical properties of joints, the Inconel 625 and 82 filler metal are appropriate for dissimilar
welding 304 austenite stainless steel and C70600-copper-nickel alloy.
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Table 1 Chemical composition of alloys

bt oS 5 ST
Mn Ni C Cu Cr Fe )
0.21 10.90 0.05 Base - 0.05  C70600

1.20 8.10 0.05 0.44 18.50 Base SS304
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Table 2 Chemical composition of filler metals

oot w57 oS il

Ti Nb Mo Mn Fe Cr Ni

045 400 9.00 100 7.00 2200 Base 625 JisSs!
075 3.00 250 3.00 300 1800 Base 82 JisSul
2.00 - - 1.00 1.00 - Base 61 JisSul
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Table 4 Welding process parameters
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Table 3 Mechanical properties of alloys
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(kJ/mm) mm)  it/min) (mm/min) Qi S

4.1 6 7 57 100

bkl MlS Sjgoay Jb3len, wpboe dhodle o5 jsbiles
il et S el il sl s 3
5 s ol & azgs Lol IS0 e 518 5o slesl (55999950
oo yaie 93 ol (L Jgo) 625 Sl (goaiiS 58 S 5 )0 pandse
@ ol 1y ol 4 Jee nl )l (e 58 s Gl 4 gaad
Oodmdse 5 pwgs [10,9] oo Cs pate 90 ol Jobss wjei cups o
S il s 1y 5 5 e ol s S5 4l slashll s 0
S e b ol 55 (oS 5 el sloul 5 slal > 0 g & oo
5 O, dezg lamas S e Jad g ll Gl bll cpl ol
110,9] 59500 iy 050 b 5 ok a2 5L (53505890

oS 8 S e b Ly, o ity ") 5 (D 3 S
L amsise ol 1,308 (S5 Sy 5 S o 5T L 625 JigSe
b o Toadboglie il o Siz g gailaie ()3 IS & azy
b o5 05,5 oaalie CT0600 S5 e 51 b odii 5, 15 sz o5 e
ol o peiie S

los o Salis Judoas Wlsi e obloglive i dilate olmyl prizan
el s sl wl 3B L euiS, B slesd wuSy s wsd

Fig. 1 Microstructure of base metals a) copper nickel alloy C70600
b) stainless steel AISI 304
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Fig. 4 Welded zones of Inconel 625 filler metal
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Table 5 EDS element analysis at different zones of weld made using
filler metal Inconel625

(S35 2o,9) polie

Mo Nb C Cr Mn Cu Ni Fe able

- - - - - 8899 1101 -

- - - 052 034 8332 1355 227
222 191 105 402 102 6242 16.81 1055
402 331 130 895 250 2369 3859 17.64
407 181 3.01 1008 225 17.02 4451 17.25
456 268 275 1042 205 6.78 50.86 19.90

220 145 158 965 240 509 4195 35.68

170 125 146 1091 310 491 2832 4835
- - 1.02 17.63 1.69 - 8.20 71.46
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Fig. 2 Microstructure of Inconel 625 weld metal
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C70600 alloy b) Side of AlISI 304 alloy
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Fig. 7 Microstructure of Inconel 82 weld metal
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Fig. 5 SEM image of welded zones made by using filler metal
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Fig. 9 Welded zones of Inconel 82 filler metal
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Table 6 EDS element analysis at different zones of welded made using
filler metal Inconel82

(Si9 229) polis

Mo Nb C Cr Mn Cu Ni Fe Bble

- - - - - 89.03 10.97 -

- - - 220 034 7792 1697 257
217 202 18 691 216 5242 1860 13.86
3.04 331 209 1691 270 1442 4234 1519
297 381 275 1391 410 949 4863 1434
297 159 276 1291 465 825 5186 15.10
090 081 120 1191 540 742 3872 3364

- 081 130 1291 330 501 2632 50.35

- - 154 18.07 1.90 - 7.86  70.63
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Fig. 10 SEM image of welded zones made by using filler metal Inconel
82
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Fig. 15 SEM image of welded zones made by using filler metal
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Fig. 14 Welded zones of Inconel 61 filler mtaI '
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Table 7 EDS element analysis at different zones of welded made using
filler metal Inconel61

(539 Moy9) polie

Ti C Cr Mn Cu Ni Fe
- - - - 88.80 11.20 -
0.06 - - - 8198 17.16 0.80

041 032 212 1.97 66.25 18.64 421
055 021 244 1.32 28.84 5132 6.65
165 102 323 1.02 17.02 6784 822
1.02 105 523 2.13 10.62 6544 1451
099 122 743 2.12 723 4814 3287
125 146 1191 310 591 30.87 46.35

- 0.89 1841 142 - 793 7135
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Fig. 20 The solidification cracking in fusion boundary of copper nickel
alloy side
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