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Due to advancement of the industry, operation of a device in a harsh environment is increasing. Especially,
the marine environment contains CI” ions which causes localized corrosion such as pitting and crevice cor-
rosion of stainless steel and various metals. In this study, electrochemical corrosion behaviors of austenitic
stainless steel (STS 316L) and nickel alloy (Inconel 600) with different seawater concentrations (fresh
water, seawater, mixed water) were investigated. The STS 316L and Inconel 600 were etched in 10%
oxalic acid and composed of an austenitic phase. Results of Tafel analysis in seawater showed that STS
316L and Inconel 600 presented the highest corrosion current densities of 7.75 x 10* mA/cm? and 1.11 x
10* mA/cm? and the most negative pitting potentials of 0.94 V and 1.06 V, respectively. The maximum
damage depths and surface damage ratio by pitting corrosion increased with chloride concentration. The
STS 316L had higher PREN than Inconel 600. However, the surface damage and weight loss of Inconel
600 were superior to STS 316L. It was difficult to compare the pitting resistance of STS 316L based on Fe

and Inconel 600 based on Ni with PREN simply.
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Table 1. Chemical compositions of STS 316L and Inconel 600 (wt%)

C Si Mn P S Cr Ni Mo Cu N Al Fe
STS 316L 0.023 | 0.603 1.05 0.034 | 0.003 16.7 10.19 2.03 0.282 | 0.012 | 0.003 Bal
Inconel 600 0.05 0.24 0.33 - 0.006 15.7 73.7 - 0.03 - - 8.8

Table 2. Chemical compositions and properties of electrolyte (wt%)

Main component (mg/L) Dissolved Electric
N ) . B N . pH oxygen conductivity
SO4‘ Cl Na K Mg Ca” (mg/L) (mS/cm)
Sea water 1746 15721 8401 344 1121 357 7.90 16.1 453
Mixed 1473 9989 | 5367 218 695 237 7.75 16.0 29.10
water
Fresh water| 333 3267 368 77 225 104 7.52 16.0 11.16
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Fig. 1. Metallographic analysis of STS 316L and Inconel 600
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Fig. 2. Potentiodynamic polarization curves of STS 316L in
various solutions
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