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Investigation on microstructure and mechanical properties of
nano-ceramic coating on AZ31 magnesium alloys

GAO Zhengyuan s PAN Fusheng
(a. National Engineering Research Center for Magnesium Alloys; b. College of Materials

Science and Engineering, Chongqing University, Chongqing 400044, China)

Abstract: In order to improve the wear-resisting property of magnesium alloy’s surface coating, Al,O;
nano-ceramic coating on the surface of AZ31 magnesium alloy is prepared using the magnetron sputtering
process. Influences of temperature, power and time on hardness of surface layer are discussed by
orthogonal method. Morphology, phases and composition of coatings are analyzed by SEM, XRD and
EDS. The results show that the time and power are important factors to affect hardness and wear
resistance. The process parameters of 80 C,200 W and 3 h are the optimal sputtering process. Through
this process, the thickness of nano-Al, O; coating on AZ31 is about 2 to 10 pm and the grain size is about
30 nm. The surface hardness of ceramic coating reaches up to 1 360 MPa, and increases more than 77. 31 %
of the substrate hardness of nano-Al, O;coating.
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