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ABSTRACT: The aim of this study is to investigate the crevice corrosion of 316L stainless steel in coastal water of South China
Sea. Crevice corrosion and pitting corrosion samples were immersed in coastal waters at the depth of about 170m in South
China Sea. Optical microscope, scanning electron microscopy, energy-dispersive spectrometry and fluorescence test were car-
ried out to characterize the corrosion products of 316L stainless steel. The results showed that 316L stainless steel is susceptible
to crevice corrosion in marine environment. After the initial 120h of immersion, corrosion products and localized damage were

observed on the crevice sample surface, while scratch marks were still clearly visible on the pitting sample surface. As the dis-
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solved oxygen inside crevice depleted at the initial stage and the oxygen outside was difficult to diffuse inward, an oxygen con-

centration cell formed between the parts of steel insides and outside crevice, then the crevice corrosion was promoted. Because

of the catalysis of Cl” ions and metabolism of microorganism, steel inside crevice suffered from pitting corrosion. Corrosion

products accumulated and a groove formed at crevice mouth after a longer period of immersion.
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Fig.1 Schematic diagram of in situ marine corrosion experi-
ments setup
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Fig.2 Pictures of pitting corrosion sample and crevice corrosion sample of 316L stainless steel after exposure for 120h in seawater
of South China Sea: a) pitting corrosion sample; b) crevice corrosion sample
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Fig.3 Optical images of pitting corrosion sample and crevice corrosion sample of 316L stainless steel after exposure for 120h in
seawater of South China Sea: a) pitting corrosion sample; b) crevice corrosion sample

" a SRR

b SR R

Bl 4 3161 AGEHITESHE TO0 TR 120 h 5 A ROUE il 5
Fig.4 SEM morphology of pitting corrosion sample and crevice corrosion sample of 316L stainless steel after exposure for 120 h
in seawater of South China Sea: a) pitting corrosion sample; b) crevice corrosion sample
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Fig.5 Pictures of crevice corrosion samples of 316L stainless
steel after different exposure time in seawater of South China
Sea
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Fig.6 SEM morphology (a) and EDS (b) of crevice corrosion
sample of 316L stainless steel after exposure for 408 h in
seawater of South China Sea
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Fig.7 Fluorescence micrograph of crevice corrosion sample of

316L stainless steel after exposure for 408 h in seawater of
South China Sea
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