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Abstract: The surface of Mg alloy, AZ31 and AZ91, were treated by PEO (plasma electrolytic oxidation) in Na-P
system electrolyte, with different applied voltage and time. Thickness, roughness and X-ray crystallographic analysis
revealed several results. The more applied time and voltage of PEO treated, the thicker oxidized surface coating

layer were covered. And surface roughness increased with the thickness of oxidized layer. It was thought that when

oxide layer grew, resistivity and breakdown voltage increased with the thickness of layer, and then, the energy of

micro plasma need to be higher then before. So, it made craters and pores of surface become greater, which were

responsible for the coarse surface.
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Table 1. Nominal composition of AZ31 and AZ91 Mg Alloy. (Wt%)

Composition AZ31 AZ91
Al 2.9% 8.9%
Cu 0.002% 0.004%
Si 0.007% 0.004%
Fe 0.002% 0.002%
Ni 0.001% 0.001%
Zn 0.72% 0.72%
Mn 0.26% 0.26%
Mg > 96% 90.8
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Table 2. PEO Treatment Conditions of AZ31 and AZ91 Mg
alloy, in Na-P electrolyte.

Applied Treatment Electrolyte(g/ £ )
No. Volt (V)  Time (min) NaH,PO;-2H,0 NaOH
200
300
Exp. 1 400 5 12 8
500
600
5
10
Exp. 2 400 T 12 8
20
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Fig. 1.
voltage. Each sample treated in 2.0% Na-P electrolyte for 5 min.

Thickness of PEO coating layers with different applied
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Fig. 2. Surface roughness of the coating layers with different applied
voltage. Each sample treated in 2.0% Na-P electrolyte for 5 min.
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