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ABSTRACT A rapid cyclic electrochemical method based on polarization—relaxation—EIS measure-
ment was established to investigate the anti—corrosion performance of Zn-55%Al-Si coating. The results
shows that the corrosion process of Zn—-55%AIl-Si coated steel is divided into three stages, each stage
corresponding to a different phase within the coating. The polarization resistance R, for zinc—rich phase,
aluminium-—rich phase, and intermetallic phase was 500€2-cm?, 1000Q2-cm?, and 12000 €2-cm? respectively.
The most corrosion resistant phase is found to be intermetallic layer within Zn-55%AI-Si coating.
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Fig.1 Open circuit potential —¢ curve
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Fig.2 EIS diagram of hot dipped Zn-55%Al1-Si coating subject to accelerated corrosion test (phase I)

(a) Nyquist plot (b) Bode plot
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Fig.3 Surface morphology of hot dipped Zn-55%Al-Si coating subject to accelerated corrosion test
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Fig.4 Equivalent circuit of hot dipped Zn—-55%A1-Si
coating subject to accelerated corrosion test
(phase I)
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Table 1 Electrochemical parameters fitted from

Fig.2
Time/d 1 2
Rg/Q2-cm? 261.3 133.3
Rp/Q-cm? 752.9 2732
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Fig.5 EIS diagram of hot dipped Zn-55%Al1-Si coating subject to accelerated corrosion test (phase II)

(a) Nyquist plot (b) Bode plot
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Fig.6 Equivalent circuit of hot dipped Zn—-55%Al-Si
coating subject to accelerated corrosion test
(phase 1II)
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Table 2 Electrochemical parameters fitted from

Fig.5
Time/d 3 4 5 6 7 8
Rf/Q-cm? 2357 168.3 139.8 69.35 81.28 97.46
Rp/Q-cm? 3525 1727.9 1434 865.3 883.4 767.2
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Fig.8 Equivalent circuit of hot dipped Zn—-55%AI1-Si
coating subject to accelerated corrosion test
(phase III)
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