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Comparison of PEO Coating Layer of AZ31 Alloy Surface according to
EDTA Contained in Electrolytic Solution

Jin-Ju Woo*, Min-Soo Kim**, Bon-Heun Koo*"

ABSTRACT: Titanium is widely used as an implant material due to its excellent biocompatibility, but has a problem
due to high cost and high Young's modulus compared to bone. Magnesium alloy is attracting attention as a material
to replace it. Magnesium alloy, like titanium, has excellent biocompatibility and has a Young's modulus similar to that
of bone. However, there are corrosion resistance problems due to corrosion, and various surface treatment methods
are being studied to solve them. In this study, the ceramic coating layer was grown on the surface of the AZ31
magnesium alloy in an electrolytic solution containing EDTA, and the properties of the formed coating were analyzed
through SEM and XRD to analyze the microstructure and shape, and measured the micro hardness of the coating
layer. Corrosion properties in the body were evaluated through a corrosion test in SBF solution, a component similar
to blood plasma.
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Fig. 1. Schematic diagram of PEO process
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Table 1. Composition of AZ31 magnesium alloy

Elements of alloy(wt.%)

Al Mn Zn Si

Co Ni Fe Ca Etc.

AZ31 2.5-3.5 0.2-1.0 0.6-1.4 <0.1

<0.05 <0.005 <0.005 <0.04 <0.03
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Fig. 3. Growth process of the coating layer on the anode surface
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Fig. 5. SEM image of the surface and cross-section of the coat-
ing layer
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Fig. 6. XRD plot of the coating layer
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Fig. 7. Porosity of surface and cross-section of coating layer
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Fig. 9. Polarization curve according to the change of EDTA
amount

Table 2. Electrochemical parameters from EDTA quantities and
polarization curves

B. B. Ecorr Liore

[V/div] [V/div] (Veur) (nA/cm?)
AZ31 7.65 0.77 -1.81 3490
EDTA Og 0.19 0.17 -0.84 1.61
EDTA_1g 0.39 0.27 -0.47 0.19
EDTA 2 g 1.03 0.59 -0.42 0.24
EDTA 3¢ 0.05 0.12 -1.21 0.66
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