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Study on Self-sealing Mechanism of Zn and Zn-Al Coating Based on Electrochemical Impedance Spectroscopy

LIU Yan 2, ZHU Zi-xin!, MAJie’, LI Zhuo-xin?, XU Bin-shi'
(1. National Key Laboratory for Remanufacturing, Beijing 100072 China; 2. The college of Materials Science and
Engineering, Beijng University of Technology, Beijing 100022 China; 3. Department of Chemistry, Capital Normal
University, Beijing 100037 China)

Abstract Presently, thermal sprayed Zn-Al alloy coating has become the best way to protect steel structure in oceanic
circumstance instead of Zn and Al coating. High velocity arc spraying (HVAS) and cored wires techniques were applied to
produce Zn-Al anti-corrosion coating, and EIS (Electrochemical Impedance Spectroscopy) measurement in conjunction with
the XRD results of corrosion products and SEM analysis of corrosion surface were used to comparatively investigate the
corrosion properties of Zn and Zn-Al coatings, and to study the self-sealing mechanism. The results show that the active
solution is the main corrosion mechanism of Zn coating. It exhibits self-sealing function in the corrosion process, but the
self-sealing effect is weak because of the loose corrosion products. Zn-Al coating represents better corrosion resistance
because of the better self-sealing effect, which begins from the solution of Zn in the coating surface.
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Fig.4 Relationship between R,, (a), Cc (b) and immersion time
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Fig.6 SEM morphology of Zn coating after corrosion
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Fig.8 SEM morphology of Zn—Al coating after corrosion
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