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Table 1  Nominal chemical compositions of AZ91D magnesium alloy (/%)

Al Zn Mn Si

Cu Ni Fe Mg

8.3~9.7 0.35~1.0 0.17%~0.27 <0.05

<0.025 <0.001 <0.004 Bal.
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Fig.1 Applied voltages corresponding to different treatment time

under two power loading processes
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Fig.2 Thickness (a) and growth rate (b) of coatings at different

treatment time under two power loading processes
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Fig.3 Surface morphologies of coatings at different treatment time under tow power loading processes
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Fig.4 Amount of total (a) and lager (b) pores on surface of
coatings at different treatment time under two powder

loading processes
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Fig.5 Surface porosity of coatings at different treatment time

under two power loading processes
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Table 2 Corrosion potential (Ecorr), current density (lcorr) and
linear polarization resistance (Rp) of MAO coatings

at different treatment time under two power loading

processes
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Fig.7 Corrosion current density of MAO coatings at different

treatment time under two power loading processes
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Characteristics of Microstructure and Corrosion Resistance of Micro Arc Coatings on
Magnesium Alloy Fabricated with Different Power Loading Processes

Dong Hairong, Ma Ying, Guo Huixia, Wang Jinsong, Hao Yuan
(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,

Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: AZ91D magnesium alloys were treated for different time by micro arc oxidation (MAO) in silicate-containing electrolyte. Two
types of power loading processes, P; mode (constant voltage) and P, mode (variable voltage), were used to prepare the coatings. Variations
of the thickness, surface morphology, phase composition and corrosion resistance of the coatings with treatment time were investigated
and the size and amount of the micro pores on coating surface and the surface porosity were studied quantitatively. The results show that
the coatings obtained under these two power loading processes have similar evolution patterns in characteristics of microstructure, the
extent of which is larger in P, mode. With prolonging treatment time, the thickness of the coatings is enlarged, with the total micro pores
decreasing and the bigger ones increasing in amount, and the surface porosity of the coatings increases. However, the phase composition
of the coatings has no change. The corrosion resistance of the coatings increases continually under P; mode but it firstly increases and then
decreases under P, mode with treatment time. Comparing these two processes, the P; mode has an advantage in industrial applications
because the MAO coating can grow in a larger rate at the early stage.

Key word: magnesium alloy; micro arc oxidation; power loading process; microstructure; corrosion resistance
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