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The objective of this study was to investigate the electrochemical behavior and damage degree of metal
surface under different conditions by performing a potentiodynamic polarization experiment using an elec-
tropolishing solution for UNS S31603 based on initial delay time and surface roughness (parameters). A
second anodic peak occurred at initial delay time of Os and 100s. However, it was not discovered at 1000s
and 3600s. This research referred to an increase in current density due to hydrogen oxidation reaction
among various hypotheses for the second anodic peak. After the experiment, both critical current density
and corrosion current density decreased when the initial delay time (immersion time) was longer. As a
result of surface analysis, characteristics of the potentiodynamic polarization behavior were similar with
roughness, although the degree of damage was clearly different. With an increase in surface roughness
value, the degree of surface damage was precisely observed. As such, electrochemical properties were dif-
ferent according to the immersion time in the electropolishing solution. To select electropolishing condi-
tions such as applied current density, voltage, and immersion time, 1000s for initial delay time on the
potentiodynamic polarization behavior was the most appropriate in this experiment.
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Table 2. Chemical composition of bath for electropolishing
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Table 1. Chemical compositions of UNS S31603 (wt%)
Ni Cr Mo C Si Mn P S Cu N Fe
10.19 16.7 2.03 0.023 0.60 1.05 0.034 0.0028 0.282 0.012 Bal.
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Fig. 1. Open circuit potential measurement with roughness
for UNS 831603
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Fig. 2. Surface morphologies with
roughness and initial delay time
for UNS S31603
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Fig. 3. Potentiodynamic polarization curve of #600 roughness and 100s initial delay time for UNS S31603
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Fig. 4. Potentiodynamic polarization curves with roughness and initial delay time for UNS S31603
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Fig. 10. Surface roughness after potentiodynamic polarization experiment with roughness and initial delay time for UNS
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