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Table 1 Particle size and purity of laser cladding powder

Material Cu Zr Si Ni@B,4C
Size/um <75 <48 <75 <25
Purity/% 99.9 99.5 99.9 99.9
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Fig.1 AG-T curves of possible chemical reactions in the molten

pool
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Fig.7 TEM morphologies, SAED patterns (a, c) and interface high-resolution images (b, d) of the reinforcements phase in the composite

coating: (a, b) ZrB; and (c, d) SiC
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composite under different laser energy densities
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Fig.9 Change curves of the average microhardness of the
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Microstructure and Tribological Properties of Laser Cladding ZrB,-SiC Reinforced Cu
Matrix Composite Coating

Zhao Yuehong'?, Zhan Zaiji', Lv Xiangzhe®, Cao Haiyao®
(1. State Key Laboratory of Metastable Materials Science & Technology, Yanshan University, Qinhuangdao 066004, China)
(2. Qinhuangdao Vocational and Technical College, Qinhuangdao 066100, China)

Abstract: In order to improve the strength and wear resistance of the copper, ZrB,-SiC/Cu composite coating was prepared on the surface
of a copper substrate by laser cladding with the raw materials of Zr, Si, Ni-B4C, Cu composite powders. The surface morphology,
microstructure, phase composition and interface combination of the composite coating were analyzed by OM, XRD, SEM and TEM. And
the hardness and wear resistance of coatings with different reinforcement phase contents were tested. The results show that the
micron-sized needle-like ZrB, and nano-sized granular SiC are successfully synthesized in the copper matrix by the designed in-situ
synthesis reaction. A clean and impurity-free interface is formed between the reinforcements and the copper matrix. Mechanical properties
of the composite coating are improved by two reinforcements with different dimensions and sizes through a variety of strengthening
mechanisms. The size of the reinforcement could be controlled by adjusting the laser process parameters. With the content of the
reinforcements increases, the average hardness and wear resistance of the composite coating gradually increase. The average hardness
(HVo,.2) of the composite coating with the reinforcing phase content of 30wt% is 3028 MPa, which is about 5.6 times that of pure copper.
The current-carrying wear rate of the 30wt% reinforcing phase composite coating is about 80% lower than that of the 10wt% reinforcing
phase coating. The composite coating with higher content of reinforcing phase shows excellent current-carrying wear resistance.

Key words: laser cladding; composite coating; in-situ synthesis; ZrB,-SiC; wear resistance
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