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In this investigation, the electrochemical characteristics of superaustenitic and general austenitic stainless
steels were compared by conducting potentiodynamic polarization experiment with varying temperatures
in natural seawater solution. From the result of the potentiodynamic polarization experiment, the corrosion
rate of UNS S31603 was found to be 17 times faster than that of UNS N08367 under the most severe cor-
rosion conditions. The relationship between the corrosion rate by maximum damage depth and the corro-
sion rate by the corrosion current density was expressed as o value for each stainless steel. The o value of
UNS S31603 under all temperature conditions was higher than that of UNS N08367 under similar con-
ditions. This means that UNS S31603 is more prone to localized corrosion than UNS NO08367. UNS
S31603 expressed pitting type damages under all temperature conditions as shown by SEM analysis
results. The pitting damage rapidly grew at the relatively poor grain boundaries. Damage on UNS N08367
was not clearly represented at 30 °C and 60 °C, and slight intergranular corrosion damage was observed on

the entire surface at 90 °C.
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Table 1. Chemical compositions of UNS S31603 and UNS N08367 (wt%)

Ni Cr Mo C Si Mn P S Cu N Fe
UNS S31603  10.19 16.7 2.03 0.023 0.60 1.05 0.034 0.0028 0.282 0.012 Bal.
UNS N08367 24.62 20.6 6.44 0.015 0.27 0.72 0.017 0.001 0.53 0.232 Bal.
Table 2. Chemical composition of sea water
Main component (mg/L) Dissolved Electric
N - . . - - pH oxygen conductivity
SO,” Cl Na K Mg” Ca” (mg/L) (mS/cm)
2,605 17,388 10,414 361 1,215 402 7.9 10.2 49.7
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Fig. 1. Potentiodynamic polarization curves for UNS S31603
and UNS N08367 with temperature in seawater
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Fig. 2. Comparison of corrosion current density by Tafel
analysis after potentiodynamic polarization experiment for
UNS S31603 and UNS N08367 in sea water
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Fig. 3. Comparison of pitting potential after potentiodynamic
polarization experiment for UNS S31603 and UNS N08367 in
sea water
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Fig. 4. Appearance and corrosion area ratio after potentiodynamic polarization experiment with temperature for UNS S31603

and UNS N08367 in sea water
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Fig. 5. Surface morphologies after potentiodynamic polarization experiment with temperature for UNS S31603 and UNS

N08367 in sea water
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Table 3. Alpha(a) value calculation process after potentiodynamic polarization experiment with temperature for UNS S31603

and UNS N08367 in sea water

E.-W (1/Ny) D (g/cm?) Temperature (°C) 1, (nA/em?) MPY MM/Year x 107
30 0.28 0.117 2.99
UNS .
$31603 25.73281 7.99 60 1.01 0.423 10.74
90 3.54 1.482 37.64
30 0.078 0.032 0.82
UNS 25.66358 8.06 60 0.116 0.048 1.21
NO08307 ’ ’ : : :
90 0.211 0.087 2.21
Temperature (°C) Corroded depth (um) MM/Year a/1000
30 66.32 12.91 4.32
UNS
$31603 60 141.04 27.45 2.56
90 201.45 39.21 1.04
30 6.52 1.27 1.55
UNS
NO08307 60 9.12 1.78 1.47
90 11.52 2.24 1.01
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