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General Corrosion Behavior of High Chromium Cast Iron in an Acid Solution
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The effect of carbon addition on the general corrosion behavior of high-chromium cast iron (HCCI) was
studied by a scanning electron microscope with energy dispersive spectroscopy (SEM-EDS) or electron
back-scattered diffraction (EBSD), or electrochemical polarization techniques in 0.1 mol dm> H,SO, +
0.05 mol dm™ HCI at room temperature. The addition of 2.1-2.8 wt% carbon to HCCI increased the frac-
tion of eutectic austenite and eutectic carbide phases, while that of HCCI decreased the fraction of the pri-
mary austenitic phase. Potentiostatic polarization of the HCCI at -0.35 V. or 0.0 V. resulted in
preferential general corrosion of the primary austenitic or eutectic austenitic phases, respectively. The
decrease in corrosion current density and the shift in noble corrosion potential direction with increasing
carbon content in the HCCI indicated that the fraction and the chemical composition of austenitic (primary
and eutectic) and carbide phases were strongly related to the general corrosion behavior of the HCCI.
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1. ME
TE FHL 20 wWt% ~ 3.0wt%2] BAC)2} 14.0 wt%
~ 280 wt%2] AF(Cr)s T2 FadisE Hrrst 74
Zof shvoltt. AEIRIZFAZRTNE =2 C el 9
g Umkd 52 71A1A Al ztel7t glom F3Ha
Hlg A= =8 Cr ko z HA AdAo] 97] ujjio
UmkE Ay viado] FQsk ot &, 29, b
gk dn) o] &l FX Fol ARgE) [1-5].
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A ik o @skad delA 714 el el
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Table 1. Chemical compositions of high chromium cast irons (Wt%)

C Si Mn Cr Mo Fe
2.13 0.71 0.67 27.00 0.86 Bal.
2.43 0.68 0.70 27.06 0.85 Bal.
2.78 0.70 0.70 27.34 0.85 Bal.
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(c) 2.8 wt%
s T

3

Fig. 1. Optical microscopic images of high chromium cast iron with different carbon content; (a) 2.1 wt%, (b) 2.4 wt%, and (C)
2.8 wt%

(b) 2.4 wt%

(c) 2.8 wt%

T0pm. T0pm. 10um

Fig. 2. Back-scattered electron images and SEM-EDS elemental mapping images of high chromium cast iron with different
carbon content; (a) 2.1 wt%, (b) 2.4 wt%, and (C) 2.8 wt%

(a) 2.1 wt%

Fig. 3. EBSD phase map images of high chromium cast iron with different carbon content; (a) 2.1 wt%, (b) 2.4 wt%, and (C)
2.8 wt%
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Fig. 4. Phase fraction of austenite and chromium carbide as
a function of carbon content in high chromium cast iron
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Fig. 5. Potentiodynamic polarization curves of high
chromium cast iron in 0.1 mol dm™ H,SO, + 0.05 mol dm™
HC1
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Fig. 6. (a) corrosion potential, (b) corrosion current density, and (c) critical current density as a function of the carbon content
of high chromium cast iron calculated from the potentiodynamic polarization curves shown in Fig. 5
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Fig. 7. Optical microscopic images of high chromium cast iron with fifferent carbon content after potentiostatic polarization at
(2) -0.35 Vi, or (b) 0.0 V(. for 600 s in 0.1 mol dm™ H,SO, + 0.05 mol dm™ HCI
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