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Optimization of MIG Surfacing Process Parameters
of GH3128 Nickel Base Alloy Based on RSM
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Abstract : The surfacing morphology on surface of nickel-based superalloy GH3128 was studied and the optimization of
welding process parameters was carried out to lay the foundation for subsequent butt welding and surfacing repair. Based on
the response surface method, the mathematical model between welding speed, wire feeding speed, welding gun angle of MIG
welding on GH3128 and residual height, dilution rate was established by using the universal rotating combination design test
scheme. The model was verified and analyzed. Based on the model, the effects of various process parameters on dilution rate
and residual height were analyzed, and the welding process parameters were optimized. The results show that the residual
height increases with the increase of wire feeding speed, and decreases with the increase of welding speed. The influence of
welding angle on the residual height is the smallest. The effect of welding torch angle, welding speed and wire feeding speed
on dilution rate decreases in turn
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Tab.1 Chemical composition of base material and welding wire (wt%)

JLHE Ni Cr Ti Fe Mo Nb+Ta Al w (& Si
GH3128 54.9~65.2 19~22 0.4~0.8 0.2 7.5~9.0 0 0.4~0.8 7.5~9.0 0.5 0.8
ERNiCrMo-3 58Min 0~23 0.4Max 5.0Max 8~10 3.1~4.1 0.4Max 0 0.1Max 0.5Max
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Tab.2 Test design factors and coding values

TREE V./(mm-s') | V¢/(m-min™) 0/(°)
LKD) 5 7 90
EIKF(0) 4 6 75
FARF(-1) 3 5 60
r(1.682) 5.682 7.682 100.23
-r (-1.682) 2.318 4318 49.77
bR 1 1 15
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Fig.1 Cross section of surfacing
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Tab.3 Test scheme and response value

e S b {H K
4 Ve Vs H/mm D(%)
1 -1 1 -1 4.007 5.105
2 1 1 -1 4.542 5.66
3 -1 1 -1 3.711 5.236
4 1 1 -1 3.479 5.175
5 -1 1 1 5.3l 5.632
6 1 1 1 4.792 6.46
J -1 1 1 4.153 6.409
8 1 1 1 3.812 7.57
9 -1.682 0 0 4.601 4371
10 1.682 0 0 4.208 8.125
11 0 -1.682 0 5.709 5.887
12 0 1.682 0 3.843 7.93
13 0 0 -1.682 4.646 6.951
14 0 0 1.682 4.593 7.469
15 0 0 0 4218 7.425
16 0 0 0 4371 7.584
17 0 0 0 4.251 8.328
18 0 0 0 4.477 8.168
19 0 0 0 4.668 7.109
20 0 0 0 4513 7.231
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Tab.4 Mean square analysis of mathematic model

BiR | SE M| F | 72 | R4 prob>F | KRS prob>F
H 4.37 7.51 0.73 0.0501 0.0012
D 19.99 3.18 222 0.0600 0.0430
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Fig.2 Effect of welding parameters on reinforcement
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Fig.3 Interaction of welding parameters on reinforcement
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Fig.4 Effect of welding parameters on dilution rate
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Fig.5 Interaction of welding parameters on dilution rate
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Tab.5 Test results and errors

e AR H/mm i B D(%)
T
R E{E R 22 (%) R {H R 2 (%)
1 3.823 4.250 8.521 3.286
2 4.119 2:.975 8.330 1.068
3 3.973 0.575 7.897 4.356
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