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Table 1 Chemical compositions of AZ91D magnesium alloy
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Al Zn Mn Si Cu Ni Mg
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Fig.1 Metallographic images of MAO coatings formed on AZ91D magnesium alloy treated at different voltages: (a) 80 V, (b) 100V,
(c) 110V, (d) 140 V, (e) 160 V, and (f) 180 V
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Fig.2 Relationship of oxidation area ratio-voltage after MAO

process on AZ91D magnesium alloy
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Fig.3 SEM micrographs of the MAO coatings formed on the AZ91D magnesium alloys: (a) 80 V, (b) 110 V, (c) 160 V, and (d) 170 V
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Fig.4 Pore size-voltage response
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Fig.5 Surface porosity-voltage response
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Fig.6 Shape factor-voltage response
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Fig.7 Mechanism diagram of MAO process: (a) the first stage, (b) the second stage, and (c) the third stage
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Fig.8 Microhardness-voltage response
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Microstructure and Formation of Micro-arc Oxidation Coatings of AZ91D Magnesium
Alloys

Chen Hong, Cui Xiao, Hao Jianmin, Chen Yongnan
(Chang’an University, Xi’an 710064, China)

Abstract: The formation of the oxidation coatings on the AZ91D magnesium alloy under different processing conditions was studied by
optical microscope and the scanning electron microscope. The growth mechanism of coatings was also discussed. The results show that
under the test voltages, the process of arcing could be divided to three stages: the first stage is the competing stage between partly
corrosion and oxidation, the corrosion begins at the defects of the surfaces firstly, loose oxidation coatings are forming, and at the same
time electrolysis of water happens; the second stage is the microcell discharging stage, the surfaces are oxidized integrally and compact
oxidation coatings with a few pores are formed, and the electrolysis of water is aggravated; the third stage is the arcing discharging stage,
the oxidation process becomes more drastic, the formed coatings are punctured by arcing to form connected pores, and the size and
number of pores are increased.
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