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Microstructure and high-temperature wear behaviors of Co/TiC laser cladding coatings on die steel
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Abstract: In order to improve the wear resistance of AISI H13 hot work die steel, Co50 coating and Co50 composite
laser cladding coatings doped with different mass fraction of TiC were prepared by 6 kW transverse-?ow CO2 laser
apparatus. The bonding characteristics, phase composition and wear behaviors of the coatings were investigated by
XRD, SEM and high-temperature wear tester. The results indicated that Co/TiC composite coatings with the content of
TiC (wt.%) less than 20% showed good metallurgical bonding with the substrate surface. In addition, the substrate
phase composition of composite coatings tends to be simple with the increasing of TiC content. When the content of
TiC was 10%, phase composition of the coating was consisted of TiCo3, Cr2Ni3 and Cr-Ni-Fe-C phases, while the
coating containing 20% TiC, its phase composition was Cr2Ni3 and y-Co, and when TiC content was 30%, phase
composition mainly composed of y-Co solid solution. Micro-hardness of TiC/Co based coatings were significantly higher
than that of Co-based coating, furthermore, micro-hardness was increased with the TiC content in the coatings, the
highest hardness was 824HV0.2, about 4 times of the substrate. The coating with the content of 20% TiC showed
better wear behavior than Co50 coating, as well as had a more stable fiction coefficient and good high-temperature
wear property. High-temperature wear behaviors of these coatings were influenced by oxidation, so the wear is mainly
caused by oxidation wear and fatigue wear.
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