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Fig.1 Cross-sectional (a) and surface (b) morphologies

of the oxide scale

Table 1 Analysis of phase composition of the white parti-

cles on the oxide scale

Element Mass% Atomic %

O K 32.42 62.62

Fe K 67.58 37.38
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Fig.2 XRD pattern of the pre-formed oxide scale
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Fig.3 Polarization curves of the specimens with and

without the oxide scale
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Fig.4 Impedance diagrams of specimens with and with-

out the oxide scale: (a) Nyquist plots and (b) Bode

plots
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Fig.5 Impedance diagrams of the specimen with the ox-

ide scale after various immersion time: (a) Nyquist

plots, (b) Bode plots of phase angle and (c) Bode

plots of lg|Z|
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Fig.6 Charge reaction resistance Rt as a function of im-
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Fig.7 Three dimensional SKP potential images of steel with the oxide scale after different dry-wet periodic

immersion testing periods: (a) 0 h, (b) 6 h, (c) 12 h and (d) 24 h
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Fig.8 Planar SKP potential images of steel with the oxide scale after different dry-wet periodic immersion

testing periods: (a) 0 h; (b) 6 h; (c) 12 h; (d) 24 h

Fig.9 Macro-morphology of steel with the oxide scale af-

ter the 24 h dry-wet periodic immersion test
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EFFECTS OF OXIDE SCALE ON CORROSION

PERFORMANCE OF SS400 HOT

ROLLED STRIP
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Abstract: SEM, XRD and EDS were used to observe and analyze the structure and phase composition of the

oxide scale on the SS400 hot rolled strip steel prepared by heat treatment in the laboratory. Electrochemical

polarization, electrochemical impedance spectroscopy (EIS) and scanning Kelvin probing (SKP) were also used

to reveal the relationship between the state of the oxide scale of hot rolled strip and its corrosion behavior. The

results showed that the continuous, compact and integrated oxide scale could retard the general corrosion rate

and protect steel substrate. With corrosion time increasing, the potential difference between the cathodic and

anodic areas in corrosion cell increased, so the strip corroded more quickly, accompanied with the appearance

of the distinct characters of localized corrosion and the cathodic and anodic areas separated from each other

evidently. Therefore, the protective effect of the oxide scale to the base metal was weakened.

Key words: SS400 hot rolled strip, oxide scale, corrosion resistance, EIS, SKP


