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Experimental Study of Laser Cladding WC Particle-reinforced Composite
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Abstract ; Particle-reinforced composite coatings of H13+H13/WC were prepared on the surface of H13 steel substrate. The
microstructure evolution mechanism, interface behavior, microhardness distribution and wear performance of the coatings
were analyzed and characterized. The results show that the cladding layers have been metallurgical bonded with the matrix,
and the forming quality of the composite coatings is perfect. Under the same process parameters, the microhardness of the
H13/20% WC coating is the highest, with an average value of 639 HV, with good wear resistance. The wear mechanism of
H13 steel matrix is mainly abrasive wear, oxidation wear and a little stripping wear, and the wear forms of each cladding layer
are mainly abrasive wear and oxidation wear.
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Tab.1 Chemical composition of the H13 steel matrix and the powder
C Cr Si Mn Mo v Fe
0.32~0.45 4.75~5.50 0.80~1.20 0.20~0.50 1.10~1.75 0.80~1.20 Bal.
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Fig.1 SEM morphology of H13 and WC powder
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Fig.2 Microstructure of H13+ H13/ composite cladding layers with different WC contents
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Fig.3 Microstructure of H13+H13/20%WC particle-reinforced Fig.4 Microhardness distribution of cladding layer with H13/
composite coating different WC contents
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Fig.5 Average microhardness of H13 composite coating with 2.3 HI13+H13/20%WC
different WC contents
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Fig.6 EDS results of HI3+H13/20%WC cladding layer perpendicular to the interface
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Fig.7 SEM images and EDS analysis of H13/20% WC composite coating
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