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Effects of oxidation time on microstructures and properties of
micro-arc oxidation coatings of AZ91D magnesium alloy
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Abstract: Micro-arc oxidation (MAO) coatings were formed on AZ91D alloy surface by invariable small current density
process in silicate electrolyte. The microstructures were studied by digital coating thickness gauge, SEM, surface
roughness measuring instrument and coating adhesion scratch test machine, and the corrosion and wear resistance were
assessed by electrochemistry workstation and ball-block reciprocating friction tester. The results indicate that with the
increase of the oxidation time, the anode voltages are stabilized, the thickness and roughness are always increased. The
porosity and bonding force of the MAO coating first increase, and then decrease, they are all reach their maximum values
at 60 min. The melting particles of surface are bigger and the number of large holes is increased, and the distribution
becomes uneven. The coating has good corrosion resistance and the best wear resistance when the oxidation time is 40 min.
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Fig.3 Surface morphologies of MAO coatings formed at different oxidation times: (a) 20 min; (b) 40 min; (c) 60 min; (d) 80 min;

(e) 120 min; (f) 180 min
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