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Fig.1 Cross-section morphology of oxide scales formed
on the strip by different cooling methods (a) fur-

nace cooling, (b) jar cooling, (c) air cooling
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Fig.2 XRD patterns of oxide scales formed on the strip
by different cooling methods (a) furnace cooling,

(b) jar cooling, (c) air cooling

Table 1 Components of oxide scales prepared by furnace

cooling
layer mass% at.%
Fe (0] Fe (0]
a (outer layer) 68.62 31.38 38.45 61.55
b (inner layer) 71.84 28.16 42.16 57.84
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Fig.3 Mass loss of hot rolled strips prepared by different

cooling methods as a function of corrosion time
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Fig.4 Surface morphology of hot rolled strips prepared
by different cooling methods after 96 h dry-wet
periodic immersion test

(a) furnace cooling, (b) jar cooling, (c) air cooling
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Fig.5 Polarization curves of oxide scales formed on the

strip by different cooling methods in NaHSO3 so-

lution
Table 2 Corrosion potential and current density of oxide

scales prepared by different cooling methods in
NaHSO3 solution

cooling methods Ecorr /V(vs-:SCE) icorr /A-cm™2

air cooling -0.651 7.518x107°
jar cooling -0.623 6.531x10~°
furnace cooling -0.596 5.521x105
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Fig.6 Impedance diagram of SS400 hot rolled steels cov-
ered by oxide scales prepared by different cooling
methods (a) Nyquist plots, (b) Bode plots of phase
angle, (c) Bode plots of log|Z|
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Fig.7 Charge reaction resistance (R1) of oxide scales
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Abstract: Different structures scales were formed on the surface of SS400 hot rolled strip with different

cooling methods. Corrosion behaviors of hot rolled strip with different oxide scales were investigated in sodium

bisulfite solution by SEM, EDS, XRD, accelerated cyclic wet-dry immersion corrosion test, polarization curves

and electrochemical impedance spectroscopy (EIS). The results showed that three kinds of oxide scales prepared

by different cooling methods mainly consisted of Fe3O,4, as well as a spot of FesO3 and Fe. The content of

Fe304 increased with cooling rate reducing, but FeO was not detected. Oxide scale prepared by furnace cooling

on the strip consisted of the outer FeoO3 layer and the inner FesO4+Fe layer, and its thickness was more thick

and homogeneous than the rest scales. Oxide scale prepared by jar cooling was homogeneous, but that prepared

by air cooling had a lot of defects. Corrosion resistance of strip prepared by furnace cooling was best in 0.01

mol/L sodium bisulfite solution, but that of strip prepared by air cooling was worst.

Key words: cooling method, oxide scale, corrosion behavior, corrosion resistance



