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Fig.1 Sutiace morphologies of ceramic coatings (a) without A1,0, powders and (b) with addition of A1,0, powders 

Fig.2 Cross-section morphologies of ceran~ic coatings (a) without A1203 powders and (h) with addition of A1,0, pow- 

ders ( 1 .AZ91D matrix, a .  compact la"er, m. loose layrr) 
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Fig.3 The XRD pattern of the surface of ceramic coating (a) without A120, powders and (b) with addition of A120, 

powders 
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Fig.4 The polarization curves of the matrix and ceramic 

coatings with and without addition of A120, powders 

in 3.5% NaCl solution 
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Table 1 Comparison of electrochemical corrosion rate of 

Em, logl, corrosion rate 
sample 

/ V /mA cm-' /mg . m-2 h-' 

1 AZ9lDmatrix 
2 with additim of AI,O, pawders 

AZ91D matrix -1.152 0.2858 86.435 

without A1,03 powders -0.713 -1.3282 2.102 

with addition of A1203 powders 0.575 -2.8107 0.069 

untreated and micro-arc oxidized AZ91D alloy 
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INFLUENCE OF ADDITIONS OF A1203 POWDERS IN ELECTROLYTICAL 
SOLUTION ON MICROSTRUCTURE AND CORROSION PROTECTION OF 

CERAMIC COATINGS FORMED ON MAGNESIUM ALLOY DURING 
MICRO-ARC OXIDATION 
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(1 Institute of Surface Engineering, Taiyuan University of Technology, Taiyuan 030024; 
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Abstract:AZ91D magnesium alloy was treated by micro-arc oxidation (MAO) in the optimized composite solution 

of silicate -phosphate system in which A1203 powders were added.Morphologica1 characteristic and phase 

constituent of ceramic coatings were analyzed using the scanning electron microscope (SEM) and the x-ray 

diffraction (XRD).The results showed that after adding A1203 powders pores in ceramic coatings decreased and the 

loose layer became more compact,new phase of A120, appeared.Electrochemical corrosion experiments in 3.5% 
NaCl solution showed that corrosion resistance of ceramic coatings after adding A1203 powders was also improved 

greatly. 

Key words:magnesium alloy, powders, micro-arc oxidation, morphological characteristic, phase constitution, 

corrosion resistance 


