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Abstract

In this study, PEO (plasma electrolytic oxidation) film formation behavior of AZ31 Mg alloy under
application of 300 Hz pulse current was studied by the analyses of V-t curve, arc generation behavior,
PEO film thickness and morphology of PEO films with treatment time in 0.05 M NaOH + 0.05 M
Na,SiO; + 0.1 M NaF solution. PEO films was observed to grow after 10 s of application of pulse
current together with generation of micro-arcs. PEO film grew linearly with treatment time at a growth
rate of about 5.58 ym/min at 200 mA/cm? of pulse current but increasing rate of film formation voltage
became lowered largely with increasing treatment time after passing about 250 V, suggesting that
resistivity of PEO films during micro-arc generation decreases with increasing film formation voltage

at more than 250 V.
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Fig. 1. Plot of film formation voltage of AZ31 Mg alloy
with time at 200 mA/cm? of 300 Hz pulse current in 0.05
M NaOH + 0.05 M Na,SiO; + 0.1 M NaF solution.
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Fig. 2. Digital photographs of AZ31 Mg alloy with time at 200 mA/cm? of 300 Hz pulse current in 0.05

M NaOH + 0.05 M Na,SiO; + 0.1 M NaF solution.
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Fig. 3. PEO film thickness formed on AZ31 Mg alloy with
film formation voltage at 200 mA/cm? of 300 Hz pulse
current in 0.05 M NaOH + 0.05 M Na,SiO; + 0.1 M NaF
solution.
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Fig. 4. PEO film thickness formed on AZ31 Mg alloy with
film formation voltage at 200 mA/cm? of 300 Hz pulse
current in 0.05 M NaOH + 0.05 M Na,SiO; + 0.1 M NaF
solution.
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Fig. 6. Surface and cross—sectional morphologies of PEO films formed on AZ31 Mg
alloy with time at 200 mA/cm? of 300 Hz pulse current in 0.05 M NaOH + 0.05 M

Na,SiO; + 0.1 M NaF solution.
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