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Abstract: The foam nickel with the thickness of 6 mm was selected for study. The TIG welding was used with Inconel625
and Inconel600 welding wires. The effects of welding process on welding formation, joint microstructures and properties were
investigated. The results indicate that, under the test condition, when the Inconel625 welding wire is selected, the welding
current is 60 A, the preheating temperature is 150 °C , the Y-shaped groove and intermittent wire filling process are adopted,
and the mechanical properties of the welded joint are the best. That is to say, the tensile strength can amount to 21. 37 MPa,
which is about 96. 0% of the base metal. There are dimples on the surface and some dimples contain second phase particles
mainly composed of carbides and nonmetallic inclusions. The welding joint surface is covered with equiaxial crystals, the
middle part of the welding joint is equiaxed crystal and dendrite, the cellular crystals and columnar crystals are distributed in
the junction of layers, and the cellular crystals and cellular dendrites are distributed in the fusion zone. The grains in the
heat affected zone grow obviously. The main phase of the welding zone and fusion zone are the y-Ni and v solid solution.
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Fig.1 Microstructure of base metal
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Table 1 TIG process parameters of nickel based

foam metal
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1# Inconel625 Y 150 5] bBir 60
2#  Inconel625 Y 20 (1] W7 60
3#  Inconel625 X 150 [i] W7 60
4# Inconel625 X 20 E 60
54  Inconel600 Y 150 (i) W7 60
6#  Inconel600 Y 20 (i8] W 60
7#  Inconel600 X 150 (i8] Ve 60
8#  Inconel600 X 20 [A] 47 60
o# Inconel625 Y 20 JuR L 40
10# Inconel625 1 150 5] b 60
11#  Inconel625 Y 150 L 60
12#  Inconel625 Y 150 [i) b 80
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JaHEk R IES, 3R 2 AT UL, Wik 150 C il
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Table 2 Effect of welding process on properties of nickel based foam metal joints
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Fig.3 Tensile fracture SEM images and EDS analysis of welded joints
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Fig.4 Tensile stress-strain curve
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Fig. 6 Microstructure of welded joint of sample 5
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Fig.7 XRD diffraction pattern of 1# sample welding joint
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