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Effect of Stress on Corrosion Behavior of Q345B

Low Carbon Steel in Simulating Sedimentary Water

MA Sha, LUO Hongyun, TANG Jun, LV Yang, MA Wenbin, ZHANG Tao
(School of Materials Science and Engineering, Beihang University, Beijing 100083, China)

Abstract: In order to investigate the effect of different stresses on the corrosion behavior of Q345B low carbon steel, which
had been immersed in a sedimentary water environment for 24 days. In this paper, the pressure of 0, 160, 320 MPa was
applied to the materials by the C-ring model, and the corrosion behavior of Q345B low carbon steel was observed and ana-
lyzed by electrochemical impedance spectroscopy ( EIS) and Mott-Schottky curve. The micromorphology was observed by
scanning electron microscope (SEM). The results show that there is a certain interaction between the corrosion medium and
the applied stress. After the stress is applied, the surface charge of the film changes significantly, and the corrosion rate of
Q345B low carbon steel increases significantly.
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rosion production film
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Table 1 Chemical composition of the Q345B steels

Component C Si Mn P S

Nb v Ti Cr Ni Cu Fe

0.20 0.50 1.70 0.035 0.03

Content

0.06

0.10 0.15 0.2 0.4 0.3 Bal

_20um |
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Fig. 1  Metallographic image of Q345B in supply status
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Fig. 2 EIS plots of Q3458 steel under the different stress: (a) impedance plot, (b) phase angle plot, (c)Nyquist plot
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Table 2 Fitting results of EIS

Stress/MPa R./Q - cm? Q;/F + cm? n, R/Q -+ cm® Qy/F + em? n, R./Q - cm?
0 19.49 0.0005133 0.8673 1742 0.0007655 0.559 3257
160 1.96 0.01494 0.3982 2.177 0.004139 0.7986 228.7
320 1.252 0.01538 0.5532 2.238 0.0009957 0.9509 135.2
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Fig. 4  Mott-Schottky curves of Q345B steel under different stress I s T ek i gE AT , ENYPA PN , JE b P
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Fig. 5 SEM images of Q345B corrosion products under different stress: (a) 0 MPa, (b)160 MPa, (c)320 MPa
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