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Abstract; To further improve the corrosion resistance performance of micro-arc oxidation ( MAO) coated magnesium alloys,
the MAO/polyaniline modified epoxy resin (PMER) composite coatings was fabricated. The structure of the composite coating
was investigated by scanning electron microscope ( SEM) , their long-term corrosion behavior and corrosion resistance perform-
ance were studied by electrochemical workstation and neutral salt spray test chamber. The results show that the MAO coated sam-
ples appear corrosion stripe on the 5th day of the salt spray test, while the composite coated samples appear obvious bubble until

the 15th day later. Compared with the MAO coated samples, the corrosion current density of the composite coated samples de-
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crease by about three orders of magnitude, and the polarization resistance increase by about two orders of magnitude. It indicats

that the PMER layer significantly improved the corrosion protection ability of MAO coatings to the AZ31B magnesium alloy, and

the corrosion protection ability of composite coatings become better with the increase of thickness of PMER layer from 40 to

110 pm. In 30 days of neutral salt spray corrosion process, the impedance value of the composite coated samples fluctuates in

the range of 10°~10" Q-cm’, while MAO coated samples only remaines around 200 - cm” after 10 days of salt spray corrosion.

MAO coatings are easily damaged by chloride ion, which will fail to protect AZ31B magnesium alloy. The PMER layer not only

has excellent physical barrier effect, but also has excellent corrosion inhibition and self-repair ability, which can effectively in-

crease the long-term anticorrosion life of magnesium alloy after MAO process.

Keywords : magnesium alloy; micro-arc oxidation; modified epoxy resin; polyaniline; corrosion behavior
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Table 1  Thickness of samples before and after curing
Sample 1 2 3 4

Thickness before curing/ pm 100 150 200 250
Thickness after curing/(+4 pm) 40 60 80 110
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Fig. 1  Surface morphologies of the coated AZ31B Mg alloy
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Fig.2  Cross-section morphologies of MAO/PMER composite coated samples with different thicknesses
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Table 2 Surface macromorphologies of the coated AZ31B Mg alloy with different salt fog time
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Fig. 3 Polarization curves of the coated AZ31B Mg alloy
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Table 3 Electrical parameters fitted by Tafel polarization
curve
Samples -E./V  i,/(A.cm™) R,/ (Q- em®)

MAO 1.254 1. 83x1077 6. 86x10°
MAO+40 pm 0. 317 7.83x107"° 4.05%10*
MAO+60 um  0.376 1.31x107"° 2.87x10°
MAO+80 wm  0.287 9.44x10™" 3.16x10°
MAO+110 pm 0. 456 9.09x10™" 4.83x10°
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Fig. 4 Nyquist plots of the coated AZ31B Mg alloy after im-
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Fig. 7 Nyquist plots of composite coated samples with different thicknesses soaked for a long time
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