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Abstract: Preparation of hard coatings on the surface of tungsten alloy to improve its performance and
service life is the development trend of tungsten alloy applications. In this paper, WC/W,C single track was
in-situ produced on the tungsten alloy surface by laser melting deposition of the WC powder, and the
characteristics of the microstructure of the track under different preheating conditions were investigated.


mailto:20b909125@stu.hit.edu.cn

15t National Conference on Laser Processing

777  FTRREZEHEMTFERSW

(2022510A8 | R )

The microstructure of the clad layer mainly contains four phases, C, W, 6-WC and B"-W>C. With the
increase of the preheating temperature, the microstructure of the track gradually changed, showing a
gradual decrease of the C content, and the microstructure changed from C, 3-WC and B"-W»C to 3-WC,
B"-W>C and W. The effect of preheating on the microstructure is the fact that the W-C ratio of the melt pool
gradually decreased with the increase of preheating temperature, and the microstructure of the track is more

uniform from the top to the bottom of the cross-selection after preheating, and the difference of carbon
content between the top and bottom parts of the cross-selection gradually decreased. Meanwhile, as the
preheating temperature gradually increased, the solidification rate decreased, the temperature gradient
decreased, and the microstructure of the track changed from cellular crystal to equiaxed crystal. As the
preheating temperature increased, the hardness of the tissue first increased and then decreased. At the
preheating temperature of 400 °C, cracks can be eliminated effectively and composite tissues of 3-WC,
B"-W>C and W with hardness over 1400 HV can be obtained. The results provide a new technique for the
preparation of crack-free, high-performance hard coatings on tungsten alloy surfaces in the future.
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