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Formation mechanism of electrophoretically
deposited organic layer on PEO film of magnesium alloy
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Abstract: The formation mechanism of organic layer within ceramic layer by the electrophoretic deposition (EPD) was
investigated. The influence of processing parameters on the corrosion resistance of the composite coating was analyzed.
The surface and cross-section morphologies, variation of current in the EPD and corrosion protection were evaluated
using scanning electron microscope, oscilloscope and salt spray tester, respectively. The results indicate that the
breakthrough and current appears in the EPD process. As a result, the charged particles in electrophoretic paint are firstly
deposited within micropores on the ceramic layer, and then spread out. When the current of the EPD becomes 0, the
electrophoretic deposition is completed. A long time for breakthrough and a reduction for the EPD time occur with the
increase of the thickness and roughness of the ceramic layer. The corrosion rate of the PEO coating is 6.286 times as fast
as that of the composite coating. This is of practical significance for magnesium alloys in the formation of organic layer
within ceramic layer to improve corrosion resistance.
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PEO film; (b) Surface morphology of composite coating; (c)

Cross-section morphology of composite coating
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film during electrophoretic deposition
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salt spray corrosion: (a) PEO film; (b) Composite coating
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Fig.6 Surface morphologies of sample of electrophoretic deposition on PEO film: (a) 0—4 s; (b) 4-5 s; (¢) 5-23.5 s; (d) After 23.5 s;

(e) Partial enlargement of (b)
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