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Effect of Chromium Content Change on Corrosion Resistance of Chromium-Manganese Steel

ZHANG Yan, ZHANG Haoyu. YANG Shiyu
(School of Metallurgy and Materials Engineering, Jiangsu University of Science and Technology , Zhangjiagang 215600, China)

Abstract; By means of weight-loss method, electrochemical polarization curve method, scanning electron microscopy
(SEM) and X-ray diffraction (XRD), the effects of chromium content on the corrosion resistance of chromium-
manganese steel and its mechanism in an acidic environment were studied, and the optimal chromium content was
determined. The results show that when the mass fraction of chromium was in the range of 10% —15%, the Cr, O;
protective film forming on and adhering to the surface of chromium-manganese steel became denser and denser with
the increase of chromium content, which played a protective role. However, increasing the chromium content

continuously, the corrosion rate of chromium-manganese steel was almost unchanged, so the optimal chromium

content in chromium-manganese steel was determined to be 14% (mass fraction).
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Fig. 1

with different Cr content in 5% H, SO, solution
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Fig. 2 Corrosion morphology of chromium-manganese steel surface with different Cr content in 5% H,SO, solution

at low (a,b,c,d) and high (e,f,g,h) magnifications (before removal of corrosion product)
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Fig. 3 Corrosion morphology of chromium-manganese steel surface with different Cr content in 5% H, SO, solution

(after removal of corrosion product)
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Fig. 4 XRD pattern of corrosion product on surface

of chromium-manganese steel with 15% Cr
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Fig. 5 Polarization curves of chromium-manganese steel

with different Cr content in 5% H, SO, solution
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Tab. 1 Fitted parameters of polarization curves

w(Cr)  Eon J core Esye e

/% /mV JAem Y /mV e =B A v em )

10 —537.7 15.17 —193 344,17 0.1300

12 —527.7 13.24 —242 285.7 0.066 1

13 —527.5 12.37 —261 266.5 0.063 1

14 —526.7 11.49 —331 195.7 0.052 5

15 —514.4 10. 83 —336 178. 4 0.052 5
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