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Abstract : Stellite6 coating was cladded on 5CrNiMo substrate by plasma transfer arc welding, then the effects of
preheating temperatures on the microstructure and hardness of Stellite6 coating were studied. The results show that the
structure of the surfacing layer is mainly composed of the dendritic Co solid solution and the eutectic structure formed by the
Co-Cr and carbide between the dendrites. The increase of the preheating temperature delays the cooling process of the
surfacing layer, resulting in the middle of the surfacing layer. The grain size increases with increasing preheating temperature.
The increase in preheating temperature changes the morphology of carbides. When the preheating temperature is 300 ‘C, the
distribution of carbides is the most uniform and the columnar crystal grains are smallest, which is an ideal structure. As the
preheating temperature increases, the needle-shaped martensite in the heat affected zone decreases and becomes thinner. The
formation of martensite in the heat affected zone is the reason for its higher hardness. When the preheating temperature is 300
‘C, the hardness of the heat affected zone is the most uniform.
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Fig.1 Macroscopic morphologies of the surfacing layer
at different preheating temperatures
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Fig.2 Microstructure of surfacing layer at different preheating temperatures
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Fig.3 SEM microstructure of surfacing layer at different preheating temperature
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Fig.4 Microstructure of heat affected zone at different preheating temperatures
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Fig.5 Hardness distribution of surfacing layer
at different preheating temperatures
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Fig.4 Hardness of samples after laser shocking peening
under different pulse energy
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Fig.5 Wear mass loss of samples after laser shocking peening
under different pulse energies
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