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Fig.l  XRD pattern (a) and surface morphologies of MAO coating obtained on magnesium alloy: (b) SEM image and 

(c) 3D image of confocal laser scanning microscope 
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Fig.2  XRD pattern of magnetic sputtering copper-plating coating 
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Fig.3  Surface morphologies (a, b) and cross-sectional morphology (c) of duplex coating 
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Fig.4  Distilled water droplets and contact angles on different surfaces: (a) bare, (b) MAO coating, and (c) duplex coating 
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Fig.5  Potentiodynamic polarization curves of magnesium alloy 

after different treatment in 3.5% NaCl solution  
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Microstructure and Properties of Duplex Coating on AZ91 Magnesium Alloy 

Combined with MAO and Magnetic Sputtering Copper 

 

Wang Zhihu, Bai Lijing, Wang Ailing, Zhang Guojun 

(Xi’an University of Technology, Xi’an 710048, China) 

 

Abstract: Porous ceramic coatings were prepared on AZ91 magnesium alloy by micro-arc oxidation (MAO), and then duplex coatings 

were prepared by magnetic sputtering copper. The surface phase composition, surface roughness, surface and cross-sectional morphology, 

surface wettability, and electrochemical characteristics of MAO and duplex coatings were studied. The results indicate that the surface of 

AZ91 magnesium alloy treated by MAO is hydrophilic due to its micro-nano coarse porous structure, and its phases include MgO, Mg and 

Mg

2

SiO

4

. However, the surface of MAO coating turns into relatively compact copper with hydrophobic property after magnetic sputtering 

copper, and the surface roughness decreases. Four-point probe measurement indicates that the duplex coating exhibits well electrical 

conductivity, and the sheet resistance is 16.2 mΩ·□

-1

. Meanwhile, potentiodynamic polarization curves reveal that the corrosion current 

density of the duplex coating decreases by 10%, and the corrosion potential increases by about 0.36 V, while the polarization resistance 

increases by around 80 times compared with bare magnesium alloy. Compared with the MAO coating, the corrosion potential of the duplex 

coating increases by about 0.24 V, suggesting that the corrosion trend decreases. Nevertheless, the corrosion current density and 

polarization resistance of the duplex coating all decrease to some extent. These survey results indicate that the duplex treatment of MAO 

and magnetic sputtering copper on surface of the magnesium alloy improves its electrical conductivity greatly without losing its corrosion 

resistance. 

Key words: magnesium alloy; micro-arc oxidation; magnetic sputtering; duplex coating; corrosion resistance 
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