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Abstract

The structure of plasma electrolytic oxidation (PEO) coatings was investigated as a function of NaOH
concentration in 0.06 M Na,SiO; + 0.06 M Na;PO, solution by using SEM and epoxy replica method. The
PEO film was formed on AZ31 Mg alloy by the application of anodic pulse current with 0.2 ms width
and its formation behavior was studied by voltage-time curves during the formation of PEO films. It was
found that the addition of NaOH into PO, and SiOs> containing aqueous solution causes a decrease in the
PEO film formation voltage, suggesting that dielectric breakdown of the PEO becomes easier with increasing
OH’ ion concentration in the solution. With increasing OH™ ion concentration, thickness of the PEO film
increased and surface roughness decreased. The size of pores formed in the PEO layer became smaller and
the number of cracks in the PEO layer increased with increasing OH™ ion concentration. Based on the exper-
imental results obtained in the work, it is suggested that OH™ ions in the solution can contribute not only
to the dielectric breakdown but also to the formation of PEO films in the presence of PO, and SiO,” ions

in the solution.
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Table 1. Chemical composition of AZ31 alloy produced by POSCO

Element Al 7n Mn

Si

Cu Fe Mg

wt% 2.94 0.8 0.3

<0.1

<0.05 < 0.005 < 0.005 Bal.
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3. Results and Discussion
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Fig. 1. Variation of pH with NaOH concentration in
0.06 M Na;PO, + 0.06 M Na,SiO; solution.
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Fig. 2. Peak voltages during PEO film formation on

AZ31 Mg alloy with time under application of anodic

pulse current with 0.2 ms width in 0.06 M Nas

PO,+0.06 M Na,SiO; solution containing various
concentrations of NaOH from 0.05 M to 0.5 M.
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Fig. 3. Surface morphologies of PEO films formed on AZ31 Mg alloy for 10 min using anodic pulse current with 0.2
ms width in 0.06 M Na;PO,+0.06M Na,SiO; solution containing various NaOH concentrations of (a) 0.05 M, (b) 0.1

M, (c) 0.2 M, (d) 0.3 M, () 0.4 M, (f) 0.5 M.
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Flg 4. Surface proflles of PEO films formed on AZ31
Mg alloy for 10 min using anodic pulse current with
0.2 ms width in 0.06 M Na3PO4+0.06M Na28i03
solution containing various concentrations of NaOH
of (a) 0.05 M, (b) 0.1 M, (c) 0.2 M, (d) 0.3 M, (e) 0.4
M, (f) 0.5 M.
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Fig. 5. Surface roughness of PEO films formed on
AZ31 Mg alloy for 10 min using anodic pulse current
with 0.2 ms width in 0.06 M Na;PO,+0.06M Na,SiO;
solution containing various concentrations of NaOH
from 0.05 M to 0.5 M.
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Fig. 7. Thickness of PEO films formed on AZ31 Mg
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Fig. 6. Cross-sectional morphologies of PEO films formed on AZ31 Mg alloy for 10 min using anodic pulse current
with 0.2 ms width in 0.06 M Naz;PO,+0.06M Na,SiO; solution containing various NaOH concentrations of (a) 0.05

M, (b) 0.1 M, (c) 0.2 M, (d) 0.3 M, (e) 0.4 M, (f) 0.5 M.
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Fig. 8. Plan view of the epoxy replicas of PEO films formed on AZ31 Mg alloy for 10 min using anodic pulse current
with 0.2 ms width in 0.06 M Na;PO,+0.06M Na,SiO; solution containing various NaOH concentrations of (a) 0.05

M, (b) 0.1 M, (c) 0.2 M, (d) 0.3 M, () 0.4 M, (f) 0.5 M.
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Fig. 9. Cross-sectional view of the epoxy replicas of PEO films formed on AZ31 Mg alloy for 10 min using anodic
pulse current with 0.2 ms width in 0.06 M Na;PO,+0.06M Na,SiO; solution containing various NaOH concentrations
of (a) 0.05 M, (b) 0.1 M, (c) 0.2 M, (d) 0.3 M, (e) 0.4 M, (f) 0.5 M.
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4. Conclusions
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