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Research on Microstructure of Ni-Based Alloy Coating by Laser Cladding
Yuan Qinglong Feng Xudong Cao Jingjing Su Zhijun
Abstract

(College of Materials Engineering ., Henan Polytechnic University . Jiaozuo., Henan 454000, China)
micro-hardness analysis

Ni60 alloy coatings are prepared on the soft steel (Q235) surface by using a CO, laser

microstructure characteristics of the coating are studied by using scanning electronic microscope, energy spectrum, and
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i ) Cross-section
The results show that the microstructure of Ni60 coating by laser cladding is typical rapid
solidification structure. The morphology at the bottom of the cladding layer is a cell structure, whose growth is perpendicular
to the interface of cladding and substrate. The morphology at the central and top zones of the layer is dendritic structure
The crystal grain of central zone grows with a single direction, but that of the surface layer grows with random direction
inter-metallic compounds, such as alloy cementite
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There are a large number of eutectic compounds at the middle of the dendrite. The black area contains a large number of
greater than that of the substrate, which achieves the goal of hardening surface
laser technique;

strengthening, hard phase strengthening, and fine grain strengthening, the hardness of the cladding layer is obviously
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With the effects of solid solution strengthening,
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Table 1 Nominal composition of Ni-based alloy powder

(mass fraction, %)

Material trademark  Ni Cr B Si Fe C
Ni60 Bal. 16 3.5 4.5 <15 0.8
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Table 2 Technological parameters of laser cladding
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power /kW
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Fig. 1 Cross-section microstructure of laser cladding layer
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Fig. 3 Composition distribution across the interface between the coating and bonding layer
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Fig. 4 Hardness distribution of laser cladding layer
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