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Effect of Secondary Voltage on Micro-arc Oxidation Sealing of AZ91D
Magnesium Alloy

CHEN Hong, HUANG Jie, CHEN Yong-nan, HAO Jian-min, ZHANG Ge

(Chang'an University, Xi'an 710064, China)

ABSTRACT: The work aims to improve corrosion resistance of micro-arc oxide film of magnesium alloy. Micro-arc oxidiza-
tion was performed to AZ91D magnesium alloy, and holes in micro-arc oxide film of AZ91D magnesium alloy were sealed by
adjusting secondary voltage. Phase, surface morphology and corrosion resistance of the micro-arc oxide film were investigated
by means of XRD, SEM and electrochemical test. The film was mainly composed of MgO, MgF,, ZrO, and Mg,ZrsO,, which
were not affected by the secondary voltage. With the increase of secondary voltage, diameter and porosity of discharge micro-
pores on the film first decreased and then increased. Compared with that not subject to secondary voltage, corrosion current de-
creased by 2~3 orders of magnitude, polarization resistance increased by 1~2 orders of magnitude and corrosion resistance im-
proved significantly when the secondary voltage was applied. At the secondary voltage of 160 V, polarization resistance of the
film was the highest and the corrosion resistance was the best. Secondary voltage can seal the pores in micro-arc oxide film of
AZ91D magnesium alloy to prevent corrosive liquid from entering into the substrate through micropores and improve corrosion

resistance of the film.
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Tab.1 Composition of AZ91D magnesium alloy
wt%

Al Zn Mn Si Cu Ni Fe Mg

8595 05~09 0.17~04 0.1 0.03 0.002 0.005 Bal
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Fig.1 The XRD patterns of the MAO coatings treated for dif-
ferent secondary voltages
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Fig.2 Surface morphologies of the MAO coatings for different secondary voltages
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Fig.3 Pore size of coating for different secondary voltages
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Fig.4 Porosity of coating for different secondary voltages
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Fig.5 Potentiodynamic polarization curves of different sec-
ondary voltages Mg alloy in 3.5%NacCl solution
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Tab.2 The analysis data of potentiodynamic polarization

curves of different secondary voltages Mg alloy in
3.5%NacCl solution
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