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Table 1 Chemical composition of Cr-Mn steel Wg /%
C Si Mn Cr Ni P
0.034 0.51 16.71 9.91 0.40 0.060
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Fig. 1 Polarization curves of Cr-Mn steel samples with different
Ni contents in 3.5%NaCl solution
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Table 2 Dynamic parameters of polarization curves

in Figure 1
Ni/%  EqgdmV I/ (wAcm?) B, (Videc) -B, (Videc)
0.4 -418.4 17.15 0.070 4 0.543
1.0 -355.9 0.691 0.246 1 0.123
2.0 -353.3 0.746 0.374 3 0.141
3.0 -348.4 0.683 0.4155 0.184
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Table 3 Fitting parameters of electrochemical impedance
spectra in Fig. 2

4000

6000

Z /(€ cmr?)

E2 FEINiESEENIHAFES 5%NaClARFHIETIE
Fig. 2 Complex impedance spectra of Cr-Mn steel samples
with different Ni contents in 3.5%NaCl solution
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Ni% R/ (Q-cm?) R/ (Q-cm?) ¢/ (pF-cm™)
0.4 8.224 3408 5.349

1.0 7.765 6841 4.801

2.0 10.68 7554 2.745

3.0 7.166 11 500 3.831
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Fig. 3 Weight loss of Cr-Mn steel samples with different Ni
contents in 3.5%NaCl solution
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Fig. 4 Corrosion surface morphology of Cr-Mn steel samples with different Ni contents in 3.5%NaCl solution
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Fig. 5 EDS analysis of sample containing 2.0%Ni in
3.5%NaCl solution
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Stduy on Corrosion Resistance Properties of Cr-Mn Steel in 3.5% NaCl Solution

LI Tao', ZHANG Yan®, CHEN De-xu', LU Hong-sheng', GONG Rui-xue', YANG Shi-yu'

(1. Suzhou Institute of Technology, Jiangsu University of Science and Technology, Zhangjiagang 215600, Jiangsu, China;
2. Metallurgy and Materials Engineering, Jiangsu University of Science and Technology, Zhangjiagang 215600, Jiangsu, China)

Abstract:

The effect of Ni content on the corrosion behavior of Cr-Mn steel in 3.5% NaCl solution was studied by
means of total immersion corrosion test, potentiodynamic polarization curves and electrochemical impedance
spectrum measurement. The results show that when the Ni content in the Cr-Mn steel increases from 0.4%
to 1.0%, the self corrosion current of the steel decreases by two orders of magnitude. When the Ni content
reaches 3.0%, the number and area of corrosion pits on the sample surface decrease greatly, which only appear

in some places where there are inclusions.
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