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Stress Corrosion Behavior of 3161 Stainless Steel in High-pH Alkaline Sulphide Solution
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ABSTRACT : Objective To study the stress corrosion cracking (SCC) behavior of 316L stainless steel in alkaline sulphide solu-
tion, and to provide reference for its applicability in alkaline environment. Methods Potentiodynamic polarization, electrochemical
impedance spectrums (EIS), slow strain rate test( SSRT) , U type bending immersion test and superficial analysis technique using
scanning electron microscope (SEM) were applied. Results 316L stainless steel had relatively low SCC susceptibility in alkaline
sulphide solution, and the main corrosion mechanism was anodic dissolution (AD). The SCC susceptibility decreased with the in-
crease of pH value. Conclusion Although 316L stainless steel showed features of stress corrosion in alkaline NaCl/Na,S solution,
the SCC sensitivity was low, so it was suitable for the simulated alkaline solution in the experiment.
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Fig. 1 Metallographic microstructure of 316L stainless steel
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Fig. 2 Nyquist plots of 316L stainless steel in simulated sulphide

solutions with different pH values
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Fig. 4 Fast and slow scanning potentiodynamic polarization curves of 316L stainless steel in sulphide solutions with different pH values

2.3 2RI RS

K5 ok 316 L ANENFEAIR] pH {EF W A9 SSRT
Mk, PRZenI %0, pH {E5%1°0 10, 11,12 B HTHE
S R FE MR ZE AN, N TR AEA B SCC ek
PSR AT AR 1, AT 1, i RO

I,= (1 _zj x100%

0

K, b, 43 B RV ORI S S Y W T A
K, 1, B pH G 6 Frn, K6 Al
A B pH (ELR TS, T T R A T I (L
BIARRRAR , 568 SCC AU AR XA

K7}y 316L AN ITEA A 4544 T /9 SSRT Wr
S, nTLUE 316 L AN TE 5 5 e b
PR, 22T 12 S B S AR, O HAS TR R B 25

700

600}
500}
ng‘f 400}
& 300}
200}
100}

0

0 10 20 30 40 50 60 70
el %
E5 316L ANENIEAFE pH BB HHY SSRT fhZk
Fig.5 SSRT curves of 316L stainless steel in simulated sulphide

solutions with different pH values
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Fig. 6 Reduction-in-area loss of 316L stainless steel in simulated

sulphide solutions with different pH values
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lutions with different pH values
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Fig. 8 Crack morphology of 316L stainless steel U-bend samples

in sulfide solutions with different pH values
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