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Stress Corrosion Behavior of 304 Stainless Steel
in Simulated Deep and Shallow Seawater Environments
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(1. Corrosion and Protection Center, University of Science and Technology Beijing, Beijing 100083, China;
2. Key Lahoratory of Corrosion and Protection of Ministry Education, Beijing 100083, China)

ABSTRACT: Objective To study the stress corrosion cracking (SCC) behavior of 304 stainless steel in simulated deep and shal-
low seawater environments. Methods The environment of a sea area in the South Sea was simulated by controlling different environ-
mental factors, and potentiodynamic polarization, electrochemical impedance spectroscopy, slow strain rate test (SSRT) and super-
ficial analysis technique using scanning electron microscope were applied for the research. Results 304 stainless steel exhibited a
passivation behavior in the simulated seawater solution, and showed SCC susceptibility, besides, the crack propagation mode was
transgranular cracking. The SCC mechanism in shallow sea was mainly controlled by anodic dissolution, while that in deep sea was
controlled by hydrogen embrittlement. Conclusion Although 304 showed different SCC mechanisms in simulated deep sea and shal-
low sea, the SCC sensitivities were close and relatively low. So the use of 304 SS in simulated seawater environment was not limited

by the depth of seawater.
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Fig. 1 Microstructure of 304 SS
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Tab. 1 Simulated conditions of seawater environments

in different depths
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Fig. 2 Dimensional drawing of 304 stainless steel SSRT specimen
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Fig. 3 Potentiodynamic polarization curves of 304 SS with different

hydrostatic pressures (a) and temperature and oxygen (b)
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