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Fig.1 Microstructure of experimental steels (a) un-

treated steel (b) quenched steel
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Fig.2 Corrosion rate of experimental steels in 0.01 mol/L

NaHSO3 solution in cyclic immersion test
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Fig.3 Cross section images showing corrosion rust of
experimental steels after cyclic immersion in
0.01 mol/L NaHSOg solution for 72 h (a) un-
treated steel (b) quenched steel
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Fig.4 Polarization curves of carbon steels of different mi-
crostructure in 0.01 mol/L NaHSO3 solution
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Fig.5 Electrochemical impedance spectroscopy test of
rust. (a) Nyquist spectroscopy, (b) equivalent cir-
cuit
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Fig.6 XRD patterns of rust layer of experimental steels
after cyclic immersion for 72 h (a) untreated steel,
(b) quenched steel

Table 1 Phase proportion of rust layer of experiment
steels (at.%)

material a-FeOOH  ~-FeOOH  Fe304
untreated steel 35.4 4.6 59.9
quenched steel 73.8 6.0 20.1
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INFLUENCE OF MICROSTRUCTURE ON THE CORROSION
RESISTANCE FOR LOW CARBON STEEL

MI Fengyi'2, WANG Xiangdong?, WANG Bing?, CHEN Xiaoping?, PENG Yun?
(1. Institute of Material and Metallurgy Engineering, Kunming University of Science and Technology,
Kunming 650095,
2. Division of Structural Materials, Central Iron and Steel Research Institute, Beijing 100081)

Abstract: Two kinds of carbon steels of different microstructures (ferrite-pearlite and martensite) with the
same chemical composition were obtained by different heat treatment processes. The difference in corrosion
resistance of the steels with these two kinds of microstructures was investigated by cyclic immersion corrosion test
as well as scanning electron microscopy (SEM) observation, electrochemical measurement, and X-ray diffraction
(XRD) analysis. The results showed that the martensitic steel exhibited a higher corrosion resistance than
the steel with the microstructure consisting of ferrite and pearlite. Martensitic steel had a higher self-corrosion
potential and a lower anodic corrosion current. The rust layer of martensitic steel was more compact and mainly
composed of a-FeOOH.

Key words: low carbon steel, microstructure, martensite, rust layer
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