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pH Value of Micro-arc Oxidation Solution on the Properties of ZM5 Film
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ABSTRACT: Magnesium alloys possess high specific strength attributed to their low density, but the inferior corrosion resis-
tance has severely impeded their widespread implementation. In an endeavor to expand the application scope of magnesium al-
loys in national defense and military apparatus, it is necessary to adopt surface treatment to improve their corrosion resistance.
ZMS5 magnesium alloy was selected as the research subject, and its surface was altered by micro-arc oxidation technology.
Firstly, ZMS5 alloy substrate was pretreated. Thereafter, micro-arc oxidation ceramic coating was in-situ engendered on the sur-
face of ZM5 by means of micro-arc oxidation in electrolyte solutions under different pH values. Finally, scanning electron mi-
croscope, X-ray diffraction, and electrochemical testing were utilized to systemically study the effect of micro-arc oxidation
treatment on the morphology, composition, micro-structure and performance of the ZMS magnesium alloy substrate. The results
demonstrated that adjusting the solution pH effectively produced continuous and complete micro-arc oxidation coatings on the
surface. The coating prepared at pH=11 showed superior corrosion resistance and substantially reduced the corrosion current
density, with a thickness of 35.1 um. Micro-arc oxidation surface treatment drastically increased the surface hardness of the
magnesium alloy to a maximum of 582HV. The alteration of solution pH enables the ceramic coating to acquire superior corro-

sion resistance and enhances surface hardness, thus providing feasibility for further expanding the application of magnesium al-
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loys in military equipment.
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Fig.1 Surface morphology of the film layer
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Fig.2 Elemental distribution spectrum of ZMS5 film
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Tab.1 EDS surface scanning elemental atomic percentages
%

(0] Mg Si F Na K

Cl 49.1 36.5 9.2 3.9 0.8 0.4
C2 49.5 36.7 8.3 4.2 1.0 0.4
C3 50.6 37.4 8.4 2.5 0.5 0.6
C4 51.5 38.3 7.9 2.0 0.4 0.4
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Fig.3 XRD of micro-arc oxidized film prepared in
different solutions
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Fig.7 Hardness of ZMS5 film
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Fig.8 Neutral salt spray test results
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