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Study of Cadmium Electroplates’ Corrosion Behavior in Marine Atmosphere

LI Ming, LI Min—wei, MA Ying, FU Yun
(China Aero—polytechnology Establishment, Beijing 100028, China)

Abstract: The corrosion behavior of Cd electroplates in marine atmosphere of south China was studied by natural
environmental test. The surface and corrosion morphology of Cd electroplates was examined by scanning electron microscopy
(SEM). The micro—structures of Cd electroplate and their changes during natural exposure were characterized and analyzed by using
electrochemical impedance spectroscopy (EIS). The corrosion mechanism of Cd electroplate in marine atmosphere was analyzed. It
was founded that localized breaking of passive films with Cr and corrosion of Cd electroplate base are involved in the whole
process. The Cd corrosion product film can restrain corrosion’ s extending effectively. Compared to the open air near the coast,
outdoor of marine platform with higher humidity and salt can penetrate the passive films with Cr more easily, causing Cd
electroplates more serious corrosion.
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Fig. 1 Photograph of Cd electroplated A3 steel samples
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Fig. 2 SEM micrographs of Cd electroplate surface after oceanic atmosphere exposure
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Fig. 3 EIS diagrams of Cd electroplated A3 steel samples ex—

posed in the open air near coast
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Fig. 4 EIS diagrams of Cd electroplated A3 steel samples ex—

posed in open air on marine platform
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Fig. 5 Equivalent circuit of Cd electroplated A3 steel samples

during corrosion pit extending process
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Fig. 6 Equivalent circuit of Cd electroplated A3 steel samples in

the case of liquid diffusion as the controlling step
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Table 1 The fitted EIS parameters of Cd electroplated A3 steel samples
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