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Corrosion Resistance of Ceramic Coatings Prepared by Spraying Micro-arc Oxidation
on Aluminum Alloy Weld Zone

QOIU Ji, SHUAI Gang, CAI Jia-hui

(Department of Equipment Maintenance and Remanufacturing, Academy of Armored Forces Engineering, Beijing 100072, China)

ABSTRACT : Objective To study the feasibility of using spraying micro-arc oxidation to improve the anti-corrosion property of alu-
minum alloy weld zone. Methods A ceramic coating was prepared on the aluminum alloy weld zone using a self-developed spraying
micro-arc oxidation equipment, and compared with a ceramic coating prepared by immerging micro-arc oxidation using the same pa-
rameters. The surface and cross-section microstructure of the ceramic coating were observed by SEM, and the elemental composi-
tion of ceramic coating cross-section was analyzed. CASS corrosion test and potentiodynamic polarization curve experiment were
used respectively to test the anti-corrosion performance of the coating, and analyze the corrosion resistance of the coating. Results
The ceramic coatings prepared with the two different methods showed similar microstructure, there were many " craters" on the sur-

face, accompanied by cracks. The cross-section was loose and porous. The major elements were Al and O. All three types of sam-
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ples were corroded to varying degrees after 240 h salt spray corrosion. The aluminum alloy weld substrate was most severely corro-

ded, followed by immerging and spraying samples, with corrosion weight loss ratios of 0.0072,0.0039,0.0023 g/cm’, respective-

ly. The results of polarization curves showed that the corrosion potentials of aluminum alloy substrate, weld substrate, immerging

ceramic coating and spraying ceramic coating were —0.794, -0.742, -0.615 and -0.578 V, respectively. Conclusion The cor-

rosion resistance performance of ceramic coating prepared by spraying micro-arc oxidation was relatively good, reaching the prepara-

tion requirements. The spraying method could be used in conditions that the immerging method was not suitable.
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Fig. 1 Photo of the spraying micro-arc oxidation equipment
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Fig. 2 Surface and cross-section microstructure of MAO coating of 5083 aluminum alloy welding sample
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Fig. 3 Cross-section element distribution of MAO coating of 5083

aluminum alloy welding sample
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Tab.1 Statistics of corrosion weight loss ratio
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Fig. 4 Photos of samples after CASS test
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Fig. 5 Polarization curves of different samples
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