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ABSTRACT: Austenitic stainless steel is widely used in oil exploitation, however, it is faced with severe corrosion because of S
and CI” in the environment. So, its service safely has been widely concerned. In this paper, the influence of CI” concentrations on
the stress corrosion behavior of cold deformation 316L austenitic stainless steel under H,S environment was studied, and the
influence of CI” was discussion. The mechanical behavior of 316L was studied by mechanical method and the elongation loss

was used to represent the stress corrosion susceptibility. The pitting potential was characterized by electrochemical method. The
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diffusion hydrogen content was measured to study the relationship between pitting corrosion and hydrogen. The result show the

elongation loss and SCC susceptibility increased with Cl” content. Fracture morphologies changed from cup-shaped equiaxed

dimple to cleavage-type brittle fracture. Kinetic potential polarization experiment showed that the pitting potential gradually

decreased to 0.0228 V and the sample was more prone to pitting as the increasing of CI” concentration. Hydrogen content

showed that pitting increased hydrogen content in the metal matrix. Cl” has an important influence on the stress corrosion

behavior of 316L austenitic stainless steel in H,S environment. SCC susceptibility increases with ClI” concentration. It may be

due that CI” damaged the passivation film on the metal surface and resulted in pitting pits, where the crack nucleates and

expands. At the same time, pitting also increased hydrogen content in the metal matrix and then improved the stress corrosion

cracking susceptibility.
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Tab.1 Chemical compositions of 316L austenitic stainless steel
wt%

Cr Ni Mo Mn C Si P S Fe
17.24 11.04 2.00 0.73 0.034 0.750 0.0054 0.0021 Bal.
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Fig.1 The size of SSRT specimen
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Fig.2 SSRT curves of 316L austenitic stainless steel

2 0 2 4 6

x2 ATRI6LERGELRHENEARR
NS T B S i R AN E R Rk
Tab.2 Elongation and elongation loss of 316L austenitic
stainless steel at different CI” content

Conditions Elongation/%  Elongation loss/%
Air 17.62 -
H,S 16.66 5.45
0.15 g/L CI +H,S 15.84 10.10
1.5 g/L CI'+H,S 13.56 23.04
15 g/L CI'+H,S 9.14 48.13
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Fig.3 Fracture morphology of 316L austenitic stainless steel in H,S environment under different CI” concentrations:
(a) in air; (b) H,S; (c) 0.15 g/L CI'+H,S; (d) 1.5 g/L CI'+H,S; (e)15 g/L CI'+H,S
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Fig.4 Kinetic potential polarization curves of 316L austenitic
stainless steel under different Cl™ concentrations
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Tab.3 Hydrogen content of 316L austenitic
stainless steel in different states
%

Conditions 300 C 900 C Sum.
No pitting 0.005 239 0.000 319 0.005 658
Pitting 0.008 695 0.000 443 0.009 138
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