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Electrode reaction mechanism of conversion coating
forming process of B95 aluminium alloy in cerium(III) salt solution

GU Bao-shan, YANG Pei-yan

(National Engineering Laboratory for Advanced Coatings Technology of Metal Materials,
China Iron and Steel Research Institute Group, Beijing 100081, China)

Abstract: The electrochemical impedance spectroscope (EIS) was used to study the conversion coating forming process
of B95 aluminum alloy in 10 mmol/L CeCl; solution. The formation process of rare earth (RE) conversion coating can be
divided into three stages. Based on the three stages formation mechanism of the rare earth conversion coatings, the
influences of O, concentration, oxidant, pH etc on the formation process of conversion film were investigated. The result
shows that the reaction caused by the O, participation is not determinate step of the Ce conversion coating formation, the
addition of H,0, speeds up the formation of Ce conversion coating, especially in the first stage. The two electric ways of
cathodic reaction are formed by the conversion coating on B95 aluminum alloy in CeCl; solution, which reasonably
explains the local pH rise in micro cathode area, Ce(Ill) hydrous hydroxide/oxide begins to deposit when the pH reaches
or exceeds 8.05. Part Ce(OH); can be oxidized into CeO, by the intermediate products of H,O, when Ce(Ill) conversion
coating achieves stable equilibrium. In neutral or subacidity solution, improving the pH of solution will beneficial to the
final formation of the coating.
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Fig. 1 Influence of O, flow time on Nyquist(a) and Bode(b)

plots of conversion coating in aerated O,
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Fig. 2 Influence of H,O, addition on |Z] change of Ce(Ill)

conversion coating of B95 Al alloy
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Fig. 3 Effect of H,O, addition on surface morphologies of B95 cerium(IIl) conversion coating: (a), (c) Adding H,0O,; (b), (d)
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Fig.4 Change of pH with time in solution during cerium(III)

conversion film formation processes of B95 Al alloy
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Fig. 5 Influence of pH in solution on |Z| change of Ce(lIl)

conversion coating of B95 Al alloy with time
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