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Effect of solution heat treatment on mircoarc oxidation coatings of
AZ91D magnesium alloy
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Abstract: The effects of solid solution heat treatment on micro-arc oxidation (MAO) coatings on AZ91D magnesium
alloys were investigated. The results show that the homogenous element distribution in AZ91D substrate resulted from
the solution heat treatment enhances the growth of MAO coatings, and the coatings on the solution-treated samples are
about 40% thicker than that on the as-cast samples. With the oxidation process going and the coatings growing, the
discharging hole and the ejecting deposition on the coating surface become bigger and coarser, which in turn results in the
increase of surface roughness of coatings. At the beginning of the oxidation process, the roughness of the coatings on the
solution-treated samples is lower than that on the as-cast samples, while it goes opposite after about 100 s later. However,
the coating surface on the samples treated by solid solution is always rougher than that on the as-cast samples if based on
the same coating thickness. A few cracks featured with shallow and short morphology are observed on the coatings of the
solution treated samples, but more cracks with deep and long features occur in the as-cast samples. Also the even element
distribution in the substrates due to the solution treatment contributes to the energy saving if producing MAO coatings

with the same thickness.
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Table 1 Nominal composition of AZ91D magnesium alloy

(mass fraction, %)

Al Zn Mn Si
8.3-9.7 0.35-1.00 0.15-0.50 0.10
Cu Ni Fe Mg
0.03 0.002 0.005 Bal.

1 AZ91D
Fig.1  Microstructures of AZ91D magnesium alloy in
different heat-treatment states: (a) As-cast; (b) Solid-solution

treatment
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Fig.2 Surface scanning of elements distribution of AZ91D magnesium alloy at different heat-treatment states: (a) As-cast, Mg; (a’)

As-cast, Al; (b) Solid-solution, Mg; (b") Solid-solution, Al
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3 AZ91D
Fig.3 Surface morphologies of coating on as-cast AZ91D magnesium alloy after MAO treated for different times: (a) 10 s; (b) 60 s;
(c) 120s; (d) 300 s

4 AZ91D 300 s
Fig.4 Crack morphologies of coatings on AZ91D magnesium alloy at different states after MAO treated for 300 s: (a) As-cast; (b)

Solid-solution
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Fig.6 Surface morphologies of coatings treated by MAO for

30 s on different samples: (a) As-cast; (b) Solid-solution
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