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Corelation between crystalline phase and corrosion resistance of Mg alloy
with different PEO conditions. II. Corrosion resistance
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Abstract Mg alloys AZ31 and AZ91 were Plasma-Electrolytic-Oxidized in Na-P and Na-Si system electrolyte at various
concentration, applied voltage and time. Thickness and surface roughness of PEO coating were examined. Salt spraying test
were carried out to compare their corrosion resistances. Generally, corrosion resistances rate were increased as thickness
and crystallinity increasing. Size of pore being larger, long term corrosion resistance decreased. It is turned out that
Mg,SiO, and other crystalline phase rather than MgO might be increase corrosion resistance dramatically.
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Fig. 1. Thickness of PEO coating layers with different applied
voltage. Each sample treated in 2.0 % Na-P electrolyte for 5 min.
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Fig. 2. Thickness of coating layers with different applied times.
Each sample treated in 2.0 % Na-P electrolyte at 400 V.
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Fig. 3. Surface roughness of the coating layers with different
applied times. Each sample treated in 2.0 % Na-P electrolyte
for 5 min at 400 V.
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Table 1
5 % NaCl salt-spray rating number result of PEO treated AZ31
with various conditions

Exposure time (hour)

Condition

24 48 72 96 120 144
200V 8 8 8 8 7 7
300 V 9.5 9.5 9.5 9.3 9 9
400 V 9.8 9.8 9.8 9.8 9.5 9.5
500V 9.8 9.5 9.5 9.5 9.5 9.3
5 min 9.8 9.8 9.8 9.8 9.5 9.5
10 min 9.8 9.8 9.5 9.5 9.3 9.3
15 min 9.8 9.8 9.5 9.5 9.3 93
20 min 9.8 9.8 9.8 9.8 9 9
1.0 % 9.3 9.3 9 9 9 9
1.5% 9.5 9.3 9.3 9.3 9.3 9.3
2.0% 9.8 9.8 9.8 9.8 9.5 9.5
2.5% 9.8 9.8 9.8 9.8 9.5 9.5
3.0% 10 10 10 10 9.8 9.8

Table 2

5% NaCl salt-spray rating number result of PEO treated AZ91
with various conditions

Exposure time (hour)

Condition

24 48 72 96 120 144
200V 7 7 7 6 6 6
300V 9.8 9.8 9.8 9.8 9.5 9.3
400 V 10 10 10 10 10 9.8
500V 10 10 10 10 9.8 9.5
5 min 10 10 10 10 10 9.8
10 min 10 10 10 10 9.8 9.5
15 min 10 10 10 10 9.8 9.5
20 min 10 10 10 10 9.8 9.5
1.0 % 9.8 9.8 9.8 9.8 9.5 9.5
1.5% 9.8 9.8 9.8 9.8 9.8 9.5
2.0% 10 10 10 10 9.8 9.5
2.5% 10 10 10 10 9.5 9.5
3.0% 10 10 10 10 10 10
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