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Influence of Cr on Corrosion Resistance of Industrial Environment Steel
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Abstract: The influence of Cr element on corrosion resistance of low alloy steel in simulated industrial
environment was studied by immersion experiment. The corrosion weight loss results show that the cor-
rosion rates of three kinds of low alloy steels containing Cr decrease with the increase of corrosion time
in 0.2 wt.% Na,SO, solution, and the corrosion rates decrease significantly with the increase of Cr ele-
ment in each cycle. The electrochemical test results after immersion show that the effect of Cr element is
different in different corrosion cycles of low alloy steel. At the initial corrosion stage (4 h), Cr element
reduces the current density of corrosion anode and cathode. In the middle stage of corrosion (54 h), Cr
element forms a protective corrosion product film which improves the corrosion resistance of steel and
reduces the anode current density of steel. In the later stage of corrosion (104 h), Cr can inhibit the cor-
rosion cathode process and reduce the cathode current density by stabilizing the corrosion product com-
position.
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Tab.1 Actual chemical compositions of three low alloy

steel containing Cr

R J'ﬂzﬁ;/%\%/(wt.%)

C Mn Si P S Cr Fe

LAST | 0.08 | 1.32 | 0.25 | <0.01 | <0.01 | 0.03
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LAS3 | 0.09 | 1.33 | 0.24 | <0.01 | <0.01 | 0.43
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Fig.1 Corrosion rates of three kinds of low alloy

steels containing Cr after immersion
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Fig.2 Potentiodynamic polarization curves of
three kinds of low alloy steel containing Cr

after immersion for 4 h
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Tab.2 Corrosion kinetic parameters of Tafel zone of low

alloy steel containing Cr after immersion for 4 h

ETRe Eoon/mV | i/ (nA-cm?) | B/(mV-d?!) | B/(mV-d?)

LASI —556 38.6 59.6 —96.4
LAS2 —524 10.3 51.4 —954
LAS3 —516 1.25 50.3 —98.7
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Fig.3 The potentiometric polarization curves of
three low alloy steels containing Cr after

immersion for 54 h
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Tab.3 Corrosion kinetic parameters of Tafel zone of Cr

low alloy steel after immersion for 54 h
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Fig.4 Potentiometric polarization curves of three
kinds of low alloy steel containing Cr after

immersion for 104 h
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Tab.4 Corrosion kinetic parameters of Tafel zone of low

alloy steel containing Cr after immersion for 104 h

95 | Een/MmV | ion/(pA-cm?) | /(mV-d") | f/(mV-d*)
LASI1 —562 163.5 60.2 —114.3
LAS2 —508 60.5 61.2 —112.7
LAS3 —473 5.1 59.6 —113.4
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Fig.5 Nyquist impedance spectra of three low alloy steels

containing Cr after immersion for 104 h
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Fig.6 Fitted circuit diagrams of AC impedance spectra
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Tab.5 Corrosion kinetic parameters of Tafel zone after im-

mersion of low alloy steel containing Cr for 104 h
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taining Cr after immersion for 104 h
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