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Scientific aspects of restricting development and application of
micro-arc oxidation technology

JIANG Bai-ling, LIU Dong-jie

(School of Materials Science and Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: The development of and application of micro-arc oxidation (MAO) technology of aluminum and magnesium
alloy were severely restricted by unknown mechanism of function of solute elements, unclear relationship between power
consumption and ceramic coating thickness and undesirable resistance of the coating to harsh corrosive environment. The
solute elements during MAO coating formation and growth was analyzed based on the previous experimental data. A
possible way to lower power consumption by shortening arcing time was proposed and discussed, which can be carried
out by increasing the deposited layer impedance using optimum electrolyte systems and promoting the peak current based
on an isoflux transformation principle. An organic-inorganic duplex layers design was proposed to fabricate organic layer
on the top blind micropores surface of MAO coating, with the purpose of promoting the coating performances and
improving the MAO technical advance of Al and Mg alloys.
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Fig.1  Surface morphologies of deposited coatings on

aluminum and magnesium alloys in Na,SiOs electrolyte at arc
striking time: (a) Al alloy; (b) Mg alloy
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Fig.2 Complex impedance plane figure of coatings at arc
striking time: (a) Al alloy; (b) Mg alloy
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Fig.3 XPS survey spectra (Si 2p) of MAO preliminary stage
in Na,SiO; electrolyte: (a) Al alloy; (b) Mg alloy
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Fig.4 Cross-section morphology(a) and XRD pattern(b) of

MAO coating on magnesium
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Fig.5 Sketch map of MAO treatment (R,—Cathode and
attachment resistance; R,—Solution resistance; R;— Anode

sample resistance)
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Fig.6 Variation curves of voltage versus oxidation time in

Na,SiO; electrolyte during MAO
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Fig.8 Surface morphologies of MAO coating(a) and MAOE
composite coating in abrasion corrosion test((b), (c), (d)): (a)
MAO coating; (b) After scrape; (c) After immersion; (d) After
tape
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