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Effect of AC voltage on anodic film of AZ91D magnesium alloy

WANG Xi-mei, ZHU Li-qun

(School of Materials Science and Engineering, Beihang University, Beijing 100083, China)

Abstract: The anodic films on AZ91D magnesium alloy were prepared in the electrolyte of Na,SiOs and silica sol by AC
sources. The effect of anodic voltage on the surface morphologies, growth rate and corrosion resistance of anodic films
was investigated. The results show that the anodic reaction is rapid and the current increases quickly and the specimen’s
surface is bestrewed with arc discharge when the anodic voltage exceeds 170 V. When the anodic voltage is less than 170
V, bisque sparks appear on the surface of magnesium alloy uniformly. The anodic films are smooth, uniformity and
compact. Moreover, the growth rate and corrosion resistance of the anodic films is improved with increasing anodic
voltage. When the anodic voltage is more than 170 V, the anodic films become coarse and their corrosion resistance is
worse though their growth rate is extremely increased.
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Fig.1 Schematic diagram of anodic oxidation equipment:

1-Magnesium sample; 2—Electrolyte; 3—AC power apply
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Fig.2 SEM morphologies of anodic films on AZ91D magnesium alloys prepared at different voltages: (a) 130 V; (b) 150 V; (¢) 170
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Tabel 1 Chemical composition of surface of anodic films
(6] Na Mg Si
Voltage/V
W% X% W% X% W% X% W% X% ( 130V 170V)
130 30.32 41.77 3.83 3.67 23.5521.35 42.30 33.20
150 32.00 43.92 4.07 3.88 18.3816.60 45.55 35.60 ( 170
160 32.71 44.67 2.77 2.63 20.7118.61 43.82 34.09 V)
170 32.89 44.88 3.26 3.10 19.7917.77 44.06 34.25 170 V
178  31.05 42.63 10.35 9.89 13.6712.35 44.92 35.13
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