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Preparation of Ni-ZrO, Nano-composite Coating and Study on

Its Performance of Wear and Corrosion Resistance
PEI Xu"?, YI Jian*, WANG Tao!
(1. School of Materials and Textiles, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. College of Mechanical Engineering, Taizhou University, Taizhou 318000, China)

Abstract: In this study, Ni-ZrO, nano-composite coating was prepared on the surface of 45 steel
substrate by electro-spark deposition (ESD) and laser cladding technique. The hardness, the wear and
corrosion resistance of the coating were investigated. The results show that the quality of Ni transitional
coating prepared by ESD at 900 W is good, and the thickness of the transitional coating is about 110 pm.
The Ni transitional coating metallurgically bonded with the substrate hads good binding force. Nano-Zr(O,
powders (3Y-TZP) were melted by laser cladding on the Ni transitional coating, and the average thickness
of the ZrO, composite coating was 20 pm. The average hardness of Ni-ZrO, nano-composite coating was
934. 19HVO. 1, and the maximum hardnesswas 1 145 HVO0. 1. The hardness of the composite coating was
3.8 times of that of the substrate. The experiments show that the performance of wear and corrosion
resistance of the composite coating was improved significantly.

Key words: nano-zirconia; 45 steel; electro-spark deposition; laser cladding; composite coating; wear
and corrosion resistance

(REHE: KEX)



