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Abstract: To investigate the electrcochemical feature of zinc-rich coating under AC interference, the
failure evolution mechanism of zinc-rich coatings in near-neutral environments with/without AC inter-
ference voltage were studied by electrochemical experiments, in which the electrochemical impedance
characteristics of the coatings were analyzed. The results showed that in near-neutral environments with
no AC interference, the protection of zinc-rich coatings behaved as follows: the physical shielding
effect of the coatings, the electrochemical process of zinc distributed in the coatings and the plugging of
corrosion products, and electrochemical protection of zinc at the coating/metal interface. However,
under the influence of AC voltage, the activation process of zinc was inhibited, so the corrosion
medium can reach the coating/metal interface more quickly to form Zn-Fe cathodic protection. When
the zinc inside the coatings was activated in large quantities, AC voltage can promote the reaction
process of activated zinc, weaking the cathodic protection. However, the corrosion products blocked
the diffusion channel to enhance the physical shielding effect of the coating at this time.
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Fig.2 EIS curves of zinc-rich coating in 3 wt.% NaCl solution
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Tab.1 Fitted parameters of EIS curves of zinc-rich coating in 3 wt.% NaCl solution
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