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ABSTRACT: The work aims to study the effects of three power modes on the performance of micro arc oxidation coating on

ADCI12 high silicon aluminum alloy, so as to select the power mode leading to the better performance of micro arc oxidation
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coating. Under three different power supply modes (AC power supply, unipolar pulse power supply and bipolar pulse power
supply), ceramic coatings were prepared on the surface of ADC12 high silicon aluminum alloy by micro arc oxidation (MAO)
technology. The microstructure and properties of micro arc oxidation coating on ADC12 aluminum alloy were characterized by
scanning electron microscopy (SEM), X-ray diffraction (XRD), microhardness tester and friction and wear tester. a-Al,Os,
v-Al,O; and Al,Si phases existed in the micro arc oxidation coating under three power supply modes. The micro arc oxidation
coating prepared under double pulse mode had the best compactness, with a thickness of 15 pm, a hardness of 719 HV, a friction
coefficient of about 1.2, and a load leading to falling of coating and substrate of 25.8 N. The MAO coating prepared under the
AC power supply had the lowest thickness of 9 pm, a hardness of 698 HV, a friction coefficient of about 1.35, and a load leading
to falling of coating and substrate of 15.9 N. The MAO coating under the unipolar mode had a thickness of 17 um, a hardness of
706 HV, a friction coefficient of about 1.35, and a load leading to falling of coating and substrate of 13.09 N. Through the com-
parison of three power supply modes, the comprehensive performance of the coating on ADCI12 high silicon aluminum alloy
under bipolar pulse power supply mode is better.

KEY WORDS: high silicon aluminum alloy; power supply mode; micro arc oxidation; ceramic coating; microstructure;
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Tab.2 Thickness, hardness and roughness of micro
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Fig.1  Surface morphology of MAO coatings under different power supply modes: a) AC power supply;
b) unipolar pulse power supply; c) bipolar pulse power supply;
d) unipolar pulse power supply (high magnification)
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Fig.2 Metallographic micrograph of MAO section under
different power supply: a) AC power supply;
b) unipolar pulse power supply; c) bipolar pulse power supply
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Fig.5 Acoustic signal intensity of MAO coatings and the scratch pattern of corresponding samples under different power supply
modes: a) AC power supply; b) unipolar pulse power supply; ¢) bipolar pulse power supply
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