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Densification process of cerium-based
conversion coatings on AZ31 magnesium alloy
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Abstract: The densification process of cerium-based conversion film on AZ31 magnesium alloy was achieved by
phosphate. The properties of the film and the densification mechanism were investigated exhaustively by scanning
electronic microscopy (SEM), X-ray photoelectron spectroscopy (XPS) and electrochemical methods. The results reveal
that after the post-treatment the denseness of the cerium-based conversion coatings is improved, which benefits a lot from
the reduced number of cracks. As a result, the corrosion resistance of the conversion film in NaCl solution is strengthened.

The less Ce* ion, the transformation of hydrated cerium oxides to stable CePO, and lower crystal water content in the

films attribute to the reduce of the crack number and the improvement of the film performance.
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Fig. 1 SEM images of conversion films on magnesium alloy:

(a) Without post-treatment; (b) After phosphate post-treatment
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Fig. 2 Potentiodynamic polarization curves of conversion

films with and without post-treatment
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Fig. 3 Impedance diagrams of conversion films with and

without post-treatment: (a) Nyquist plots; (b) Bode diagrams
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Fig. 4 XPS spectra of conversion films without post-treatment:

(a) Survey spectrum; (b) Ce 3d peaks; (c) O 1s peaks
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Fig. 5 XPS spectra of conversion films with phosphate post-treatment: (a) Survey spectrum; (b) Ce 3d peaks; (c) O 1s peaks;

(d) P 2p peak
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