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Abstract
cladding via CO, laser. The Ni;Si composite coating of NbC particles reinforced was prepared by in situ contact

Intermetallic matrix composite (IMC) surface layer has been formed on Ni-based alloy surface by laser

reaction with preplaced powder mixtures of Ni-Si-Nb-C. It was found that compound material cladding coating mainly
consists of NbC particles, Ni; Si intermetallic and Ni solid solution. An excellent bonding between the coating and the
substrate was ensured by the strong metallurgical interface and good wettability between the reinforced NbC and the
coating matrix. The NbC particles were about 2~4 pm in size and dispersed in the coating. The crystal structure of
NbC and the growth kinetics of laser cladding play an important role in controlling the growth morphology of carbide.
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Table 1 Chemical compositions of the Ni-based superalloy (mass fraction, %)
Cr Co Ti Mo Zr Fe C Si Mn Ni
19.5~19.8 13.18~13.5 3.0~3.05 4.01~4.3 1.3~1.35 0.05 0.05 0.03 <20. 09 <0. 06 Bal.
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Fig. 1 OM microstructure of GH864 superalloy
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Fig. 3 X-ray diffraction (XRD) patterns of clad coatings
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Fig. 4 OM microstructure of clad coatings at different mass fractions of (Nb+C)
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Fig.5 Scanning electronic microscope (SEM) morphology of clad coatings with various (Nb+C) mass fractions
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