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Characteristics of tungsten inert gas brazing joints of
nickel-based alloy and stainless steel
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Harbin 150001, China)

Abstract: The tungsten inert gas(TIG) brazing of nickel-based alloy and stainless steel using CuSi3 wire was carried out.
The microstructures and mechanical properties of the joint were studied using OM, SEM, EDS, instron-testing machine
and hardness measurement device. The results show that the joint has dual characteristic and is divided into a welding
part on the stainless steel and a brazing part on the nickel-based alloy. The stainless steel fusion zone is made of Fe-based
solid solution, the interface reaction layer is made of molten unmixed zone, Ni-based fir-tree crystal microstructure and
Cu-based solid solution in the intergranular. The weld is made of a-copper matrix and Fe-based solid solution in the
matrix. The shear strength reaches 195 MPa and the shear fracture occurs at the interface between brazing alloy and
stainless steel. The microhardness in the Ni-based fir-tree crystal, the Fe-based solid solution of the fusion zone and
Cu-based solid solution of the weld near the interface reach HV433.3, HV453.4 and HV150, respectively.
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Fig.1 Assembly diagram of nickel-based alloy and stainless

steel
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Table 1 Chemical composition of experimental materials (mass fraction, %)

Base metal Ni Cu Fe Cr

Mn Si C S P Ti

Inconel600 76.00 0.25 8.00 15.50

1Cr18Ni9Ti  8.00—11.00 17.00-19.00

0.50 0.25 0.08

2.00 1.00 0.12 0.03 0.04 0.10-0.80
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Fig.2 Morphology of cross section of TIG brazing lap joint
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Fig.3 Microstructures of CuSi3 joint: (a) Interface reaction
layer of nickel-based alloy; (b) Fusion zone of stainless steel; (c)

CuSi3 weld
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Fig.4 EDS line scanning results of interface reaction layer: (a) In interface reaction layer of nickel-based alloy; (b) In fusion zone

of stainless steel
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Table 2 EDS analysis at different areas in CuSi3 joint (mass fraction, %)

Area Si Ti Cr Mn Fe Ni Cu
A 0 0.45 17.31 0 8.68 73.56 0
B 5.56 0.66 15.70 0 13.99 43.40 20.69
C 6.68 0.76 6.96 1.45 7.45 28.79 4791
D 3.93 0.39 17.97 0.17 62.66 6.51 8.37
E 2.82 0.64 3.72 1.76 9.77 1.04 80.23
F 2.08 1.46 1.67 3.37 4.76 4.74 81.92
G 6.91 0.54 8.36 1.55 57.12 16.04 9.48

Orientation of shear
1Cr18Ni9Ti 1Cr18Ni9Ti
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Fig.5 Sketch diagram of shear sample
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Fig.6 Morphology of fracture position of CuSi3 joint
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Fig.7 Shear fractograph of CuSi3 joint
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