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Research on Improving the Corrosion Resistance and Wear Resistance of

Magnesium Alloy by Magnetron Sputtering Ti

LI Zhong-hou, GUO Teng-teng, GONG Xue-bo, MA Qin-qin, YANG Di

(College of Mechanical and Engineering, Qingdao Binhai University, Qingdao 266555, China)

ABSTRACT : Objective To improve the wear resistance and corrosion resistance of AZ31 magnesium alloy. Methods Ti film was
successfully deposited on the surface of AZ31 using magnetron sputtering technology. The morphology and component of the inter-
face of the film and the substrate were studied by scan electronic microscopy (SEM) and the binding energy of the film and the
substrate was analyzed. The wear resistances of the blank magnesium alloy and the titanized samples were contrastively analyzed by
the friction and wear test, and the corrosion resistances of the blank magnesium alloy and the titanized samples were contrastively
analyzed by the electronic-chemical workstation. Results The film layer was compact and uniform, and bound well with the sub-
strate. The friction coefficient and wear weight-loss rate declined. The corrosion potential shifted by +430 mV to the positive direc-
tion, and the corrosion current density decreased from 10. 83 mA/cm’ to 2.62x10”" mA/cm” after the magnesium alloy was plated
with Ti film. Conclusion The wear resistance and corrosion resistance of AZ31 magnesium alloy were improved by magnetron sput-
tering Ti.
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Fig. 1 Results of SEM analysis for the Ti film of AZ31magnesium
alloy
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Fig. 2 Scratch curve of Ti film on the surface of AZ31 magnesium

alloy prepared by magnetron sputtering
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Fig. 3 Change of friction coefficient with friction time for AZ31

and Ti plated AZ31
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Tab.1 Parameters and results of friction wear test
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Fig. 4 Potentiodynamic scanning polarization curves
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Tab. 2 Tafel fitting results of corrosion
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