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paper, the alumina ceramic membrane was prepared on the surface of 2A12 aluminum alloy for drill pipe in offshore platform by mi-
cro arc oxidation( MAO) technology. The effect of negative voltage on the corrosion resistance of MAO coatings was studied by salt
spray test, and the microstructure and microstructure of MAO coatings were analyzed by scanning electron microscope and optical
microscope. Results The negative voltage had a great influence on the preparation of MAO coating during the process of micro arc
oxidation. The pore size of micro arc oxidation coating decreased with the increase of negative voltage, and the film surface became
smoother. In addition, the content of Al,O; phase increased with the increase of negative voltage within a certain negative voltage
range. When the negative voltage reached a limit value, the negative voltage increased with the decrease of Al,O;. The corrosion
resistance of MAO coating could be improved as negative voltage increased. When the negative voltage was 8 V, the corrosion rate
decreased from 0.005 68 g/(dm’ + h) t0 0.000 28 g/(dm* - h), which was 20 times higher than that at 24 V. When the negative
voltage was 4 V, part of the coating was peeled off, and the corrosion was serious. When the negative voltage was increased to 24
V, the corrosion resistance of micro arc oxidation coating was effectively improved. Conclusion During the micro arc oxidation
process, negative voltage had a great influence on the preparation of micro arc oxidation film. The corrosion resistance of micro arc
oxidation could be effectively improved by increasing the negative voltage. In addition, Fe, S and other impurities in the matrix
were the main factors that affected the corrosion resistance of micro arc oxidation coatings.
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Tab.1 Formula and parameters of micro arc oxidation

electrolyte
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1 30 15 240 4 15 30

2 30 15 240 8 15 30

3 30 15 240 16 15 30

4 30 15 240 24 15 30

5 30 15 240 48 15 30
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Fig. 1 Microstructure of the surface of micro-arc oxide film at different negative voltage
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Fig.2 XRD spectra for micro-arc oxidation film at different negative voltage
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Tab. 2 Mass change of the micro-arc oxidation coating on 2A12 aluminum alloy before and after corrosion

Fe fiHL K Fgmﬂa‘ PO e R S Ji AR JE Il S/
/V [&]/h /(x107 dm?) i/ g it/ g /g (g+dm™? -h™)
1 4 9 131 0.9206 0.9204 0. 0002 0.000 16
2 8 96 178 1.2673 1.2770 0.0097 0.005 68
3 16 96 160 1.2184 1.2178 0. 0006 0.000 38
4 24 96 225 1.3645 1.3651 0. 0006 0.000 28
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Fig. 3 Microstructure of the film after corrosion at different negative voltage
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Fig. 4 Energy spectra after corrosion at different negative voltage
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