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Carbide-reinforced Ni-based Alloy Surfacing Layer Synthesized by Light Beam Heating
ZHANG Di'?, SHAN Ji-guo', REN Jia-lie', LIU Jing-feng?, SHEN Feng-gang®

(1. Department of Mechanical Engineering. Tsinghua University, Beijing 100084; 2. Welding Research Institute of Central
Research Institute of Building & Construction. MCC, Beijing 100088)

Abstract: With the Ni-based alloy powder, Cr powder and graphite as surfacing materials, the carbide-reinforced Ni-based
alloy surfacing layer was reaction synthesized by light beam heating. The influence of the composition of surfacing material on
the microstructure and hardness of surfacing layer was investigated. The results showed that adding Cr powder and graphite to
Ni-based alloy powder can yield primary carbide precipitate in the surfacing layer, which obviously increases its hardness.
With the increase of Cr powder and graphite content, the precipitated carbides increase, and the hardness of surfacing layer

raises. The hardness of Carbide-reinforced Ni-based alloy surfacing layer can reach to 62 HRC, about 2.8 times that of the

plain Ni-based alloy surfacing layer. Excess Cr powder and graphite will result in the poor shape of surfacing layer.
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Table 1 Infulences of welding materials on light beam

heated welding layer's hardness and chemical composition

S NO.1 NO. 2 NO.3 NO.4
HEFEAERE  Nilo0  Ni78Cr20C2  Ni47Cr50C3  Ni30Cr66C4
g fE/HRC 223 31.6 40.8 62.2
F  Fe 49.83 14.90 10.76 10.49
J% Ni 43.07 56.11 34.26 23.35
50/3; C 0.48 0.55 0.61 0.84

Cr 5.38 27.21 53.27 64.91
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Fig.1 Micro-structure of light beam heated carbide-reinforced Ni-based alloy welding layer
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