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Corrosion Behavior of 316 Stainless Steel in Desalinate Seawater
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ABSTRACT: Objective To study the corrosion behavior of 316L stainless steel in desalinate seawater. Methods
Electrochemical technique, SEM observation and slow strain rate test were used. Results The result of impedance
indicated that the corrosion resistance decreased with the increasing temperature; The result of cyclic voltammetry
indicated that the pitting potential decreased with the increasing temperature, resulting in the decreased pitting corrosion
resistance; SSRT results showed that 316L stainless steel was relatively sensitive in desalinate seawater; At 35 “C and
50 °C, the fracture of 316 stainless steel was ductile fracture, and the fracture surfaces exhibited ductile fracture and

quasi—cleavage at 70 °C, and the sensitivity of SCC was strengthened. Conclusion 316L stainless steel was relatively
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more sensitive in desalinate seawater with the increasing temperature.
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Fig.1 Nyquist diagram of 316L stainless steel in desalinate sea—

water at different temperature
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Fig.2 Equivalent circuit of 316L stainless steel in desalinate

seawater
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Tablel Fitting result of R, and R, of 316L stainless steel in

desalinate seawater at different temperature

t/°C 35 50 70
R/(Q-em?) 36.68 35.41 3291
Ri/(Q +em?) 129.980 116.740 69.488
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Fig.3 Cyclic voltammetric curves of 316L stainless steel in de—

salinate seawater at different temperature
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Table 2 Electrochemical parameter of 316L stainless steel in

desalinate seawater at different temperature

t/°C 35 50 70
E,/mV 388 366 247
E—Ei/mV 243 245 190
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Fig.4 Strain—siress curve of 316L stainless steel in desalinate

seawater at different temperature
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Fig.5 Relationship of temperature and mechanical property of

316L stainless steel in desalinate seawater
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Fig.6 Fracture morphology of 316L stainless steel in desalinate

seawater at different temperature
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