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Fig.1 Surface morphologies of MAO (a) and MAOE (b) coatings
on AZ31B Mg alloy
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Fig.2 Cross-section morphologies of MAO (a) and MAOE (b)

coatings on AZ31B Mg alloy
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Table 1 Chemical composition of the duplex MAOE coating
on AZ31B Mg alloy (at%)

Coating o @] Mg Si Ti
MAO - 52.8 41.7 5.5
E-coating 68.7 26.8 - 1.9 2.6
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Fig.3 Potentiodynamic polarization curves of bare, MAO and
MAOE coated Mg alloy in 5% NacCl solution
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Table 2 Results of potentiodynamic polarization of bare,
MAO and MAOE coated Mg alloy
Samples bJ/mV  b/mV  Ecoor/V  leoord A€cm?  Ry/Q-cm?

Bare  91.67 26411 -1.479 1.65x10* 1.79x10°
MAO 11048 112.93 -1.376 1.89x10° 1.29x10*
MAOE 665.76 181.39 -1.279 1.93x10°  3.20x10°
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Fig.4 Surface morphologies of different coated Mg alloy after

potentiodynamic polarization curve tests: (a) bare,
(b) MAO, and (c) MAOE
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Fig.5 Equivalent circuit for coated AZ31B Mg alloy: (a) MAO
and (b) MAOE
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Fig.6 EIS plots of MAO and MAOE coated AZ31BMg alloy: (a) nyquist and fitted plots of MAO coat, (b) nyquist

and fitted plots of MAOE coat, (c) bode plots, and (d) phase plots
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Table 3 Fitted results of EIS plots of MAO and MAOE
coated AZ31B Mg Alloy

samples Ry/ R4/ CPE1/ R,/ CPE,/
P Gem? Q-em? S cm? ™ Q-cm? Scm?s™
9.39x 1.08x 2.25x  4.15%
Mo o79 LT TR 016 T TR 089
5.81x 4,98x
MAOE 102. .
OF 1026 ;55 jgo 093
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Fig.7 Surface morphologies of scribed area on MAOE coated

Mg alloy during immersion test: (a) after scribe, (b) after

immersion, and (c) after tape
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Fig.8 Cross section morphologies of scribed area on MAOE coated
Mg after immersion test: (a) complex area before corro-
sion, (b) partial area A enlarged, (c) partial area B enlar-
ged, (d) complex area before corrosion, (e) partial area C

enlarged, and (f) partial area D enlarged
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Microstructure and Corrosion Properties of Micro-Arc Oxidation Composite
Electrophoretic Coating on AZ31B Magnesium Alloy

Shi Huiying®, Dong Lifang®, Jiang Bailing"?, Shen Wenning®, Ge Yanfeng?
(1. Xi’an University of Technology, Xi’an 710048, China)
(2. Nanjing Technology University, Nanjing 211816, China)

Abstract: Porous ceramic layers were prepared on AZ31B magnesium alloy by Micro-arc Oxidation (MAQ), and then electrophoretic coat
(E-coat) was deposited on MAO coated Mg alloy. The surface roughness, surface and cross section morphologies, electrochemical
properties and scribed corrosion properties of the MAO layer and MAO composite electrophoretic (MAOE) coating were studied. T he
results indicate that the discharge channels on surface of MAO layer are completely covered by E-coat and the surface of MAOE coating is
very smooth; as a result, the surface roughness decreases obviously. The corrosion current density of MAOE coating is two and four orders
of magnitudes lower than that of MAO layer and bare Mg alloy, respectively, and the polarization resistance is two and four orders of
magnitudes higher, respectively, suggesting that the corrosion trend decreases. The EIS resistance of MAOE coating is four orders higher
than that of MAO layer while the EIS capacitance is four orders lower, and thus the corrosion resistance is improved uncommonly. Due to
the mechanical interlock between the MAO layer and E-coat, the substrate is corroded seriously during scribed corrosion test, and the
coating delaminating at the interface of MAO layer and substrate also occur. However the interface of MAOE composite coating is still
compact.

Key words: magnesium alloy; micro-arc oxidation; electrophoretic; composite coating; corrosion resistance
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