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Compactness of micro-arc oxidation coatings on
AZ91D magnesium alloys and its effect on coating corrosion resistance
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(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The coatings on AZ91D magnesium alloys were prepared by micro-arc oxidation (MAO) in silicate-containing
electrolyte. The method to research the compactness of the coatings was discussed and a calculation formula of the
density of the coatings was deduced. Meanwhile, the size and amount of the micro pores on the surface and the surface
porosity of the coatings treated for different times were analyzed quantitatively. And the effect of the above factors on the
corrosion resistance of the coatings was researched. The results show that, the phase composition of the coatings has no
change with the extension of treatment time, so, the compactness of the coatings can be researched indirectly through the
density of the coatings. With prolonging treatment time, the micro pores on the surface of the coatings become bigger
constantly. The differences in size and shape of the micro pores also become more serious. The surface porosities of the
coatings gradually increase from 8% to 15%. After treating for 5 and 10 min, the compactness of the coatings is large,
however, after treating for 20 min, the compactness decreases greatly and basically remains unchanged. The corrosion
resistance of the sample treated for 30 min is the best, because the coatings has a larger thickness, higher compactness
and less surface defects on the surface.
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Fig. 1 Surface morphologies of MAO coating((a), (b), (¢), (d), (¢)) and distributions of micro pores on MAO coatings((a’), (b'), (c'),
(d"), (e") prepared for different times: (a), (a’) 5 min; (b), (b") 10 min; (c), (¢') 20 min; (d), (d") 30 min; (e), (') 50 min
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Fig. 2 Statistical data of all micro pores(a) and micro pores

with diameter exceeding 4 um(b) on coating surfaces treated

for different times
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Fig. 3 Surface porosity of coating surface treated for different

times
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Fig. 4 XRD patterns of MAO coatings treated for different

times
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Fig. 5 Schematic diagram of dimensional change of sample

before and after MAO treatment
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Potentiodynamic polarization curves samples

processed by micro arc oxidation for different times
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Table 1 Fitted values for potentiodynamic polarization curves
measured from coated samples processed by micro arc

oxidation for different times

Time/min Jeon!(Arcm ™) R/(Q-cm™)
5 2.73%X1077 7.23%X10*
10 7.03%X10°8 5.11%10°
20 3.45%X10°° 1.31x10°
30 2.49%10°° 2.09%x10°
50 6.77X 107 6.06%X10°
Substrate 1.13X107° 2.65%X10°
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