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ABSTRACT: The work aims to improve the corrosion resistance of micro-arc oxidation coatings on Mg-Li alloy.
GO-containing composite coating was in-situ fabricated on Mg-Li alloy. Surface and cross section morphologies of the prepared
coatings were observed by SEM. The composition and crystal structure were identified by XPS and XRD, respectively. Mean-
while, the corrosion behaviors of the prepared samples were studied by the potentiodynamic polarization and immersion test in
3.5%NaCl aqueous solution. The GO-containing composite coating possessed blocked pores, evidently higher compactness and
relatively lower thickness and mainly consisted of SiO,, Mg,Si04, and MgO phases. The corrosion current density of GO-free

coating decreased by two orders of magnitude and the polarization resistance was correspondingly increased by two orders of
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magnitude, respectively. However, the corrosion current density of the GO-containing coating was only 57% of that of the

GO-free coating. Besides, the polarization resistance of the GO-containing was estimated at up to 7.69x10* Q-cm?, which was

approximately 2.5 times the value of R, for the GO-free coating. The composite coating immersed in NaCl solution could effec-

tively maintain a low corrosion current density value for a long time. The GO additive can seal some micropores on the surface

of MAO coating and increase the coating’s compactness to prevent corrosive ions from permeating into the substrate through

discharge channels, thereby enhancing corrosion resistance of the MAO coating.
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Fig.1 Surface morphologies of MAO coating: a) GO-free ceramic coating; b) local enlargement of Fig.a;
¢) GO-coating ceramic coating; d) local enlargement of Fig.c
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Fig.3 XPS spectra of different ceramic coatings: a) wide-scan spectrum of GO-free coating;
b) wide-scan spectrum of GO-containing coating; ¢) Cls XPS spectrum of GO-containing coating
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Tab.1 Polarization curve data

Specimens Jeon/(Aem ) Eeon/V L/mm-a’l)  BA(V-dec) By/(V-dec™) R /(Q-cm?)
Mg-Li alloy 9.21x107° -1.66 2.41 372.72 215.64 6.45%10>
GO-free coating 4.65x1077 -1.58  5.57x107° 49.24 97.91 3.06x10*
GO-containing coating 2.69x1077 -1.56 2.85x107° 85.76 106.55 7.69x10*
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Fig.7 Potentiodynamic polarization curves and polarization resistance of coatings immersed in 3.5%NaCl solution for different
time: a, b) GO-free coating; ¢, d) GO-containing coating
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Tab.2 Polarization curve data of GO-free coating immersed in 3.5%NaCl solution for different time

Time/h Jeor/ (A-cm 2) Eecon/V I/(mm-a ") Ba/(V-dec™) Bo/(V-dec ™ R,/(Q-cm?)
0.5 4.65x1077 -1.58 5.57x107° 49.24 97.91 3.06x10*

1 6.35x1077 -1.59 6.74x107° 52.35 117.48 2.48x10*

6 2.89x10°° -1.61 3.07x1072 79.35 155.74 1.09x10*
12 5.13x10°¢ -1.64 5.44x1072 79.22 136.52 4.25x10°
24 3.62x10°¢ -1.62 3.84x1072 84.36 152.82 6.91x10°
72 6.37x107¢ -1.65 6.76x1072 85.92 149.31 3.72x10°
168 7.32x10°¢ -1.65 7.76x1072 77.35 128.94 2.87x10°
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Tab.3 Polarization curve data of GO-containing coating immersed in 3.5%NaCl solution for different time

Time/h Jeor/(A-cm™?) Eoon/V I/(mm-a") B/ (V-dec™) Bo/(V-dec™) R/(Q-ecm?)
0.5 2.69x1077 -1.56 2.85x1072 85.76 106.55 7.69x10*

1 3.59x1077 -1.56 4.13x1072 36.33 93.11 3.16x10*

6 5.98x1077 -1.57 6.25x107° 42.38 76.76 2.01x10*
12 1.20x10°° -1.60 1.27x1072 93.72 126.48 1.17x10*
24 8.55x107" -1.58 9.07x107° 47.54 79.83 1.51x10*
72 3.33x1076 -1.62 3.53x1072 114.61 146.72 8.41x10°
168 6.26x1076 -1.62 6.64x1072 154.74 215.93 6.26x10°
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