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Electrochemical corrosion behavior of
typical structure of oxide scale

CAO Guangming, TANG Junjian, LIN Fei, LI Zhifeng, YANG Ming, LIU Zhenyu
(State Key Laboratory of Rolling & Automation, Northeastern University, Shenyang 110819, China)

Abstract: The corrosion behavior of four types of oxide scale and substrate were investigated in the condition with CI”
by electrochemical corrosion tests. The low frequency capacitance arc radius and R,+R, of the different structures of
oxide scale were comparatively analyzed by polarization curves and electrochemical impedance spectroscopy (EIS).
The results show that the corrosion resistance of the different structures of oxide scale from strong to weak is followed
by type IV, type 111, type 11, type I, substrate, which is because the structure of type IV consists of outer thin layer of
Fe,0;, the intermediate layer of Fe;O, and inner thick layer of FeO, which has the lowest porosity as 16.61% and the

least eutectoid structure. Therefore, the corrosion resistance of hot-rolled plates can be improved by controlling the

structure of oxide scales.
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Table 1 Chemical composition of tested steel %
C Si  Mn P S Cr Ni Mo Fe
0.17 0.12 033 0.031 0.011 0.03 0.02 0.043 K&

x2 FRAIFTRIL
Table 2 Hot rolling processes of strips with

different oxide scales
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Fig. 1 Cross-sectional microstructure of oxide scales on steel samples
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Fig. 2 Polarization curves of samples in 3.5% NaCl solution
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Table 3 Corrosion potential and corrosion current of samples
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Table 4 Porosity of four types oxide scale
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Fig.3 Nyquist diagram of samples in 3.5% NacCl for 30 min
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Table 5 EIS data of samples with different microstructure
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Fig. 5 Surface morphology of oxide scales
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