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Abstract

The 304 stainless steel has good corrosion resistance, so it is used in various industries. However, in
an environment like seawater, stainless steel can be damaged by chloride ions, resulting in surface
corrosion such as pitting and crevice corrosion. Electropolishing is a technique that smooths the
surface and creates a passivation layer that can resist corrosion. In this study, electropolishing was
applied as a surface finish to increase the smoothness of the metal surface and its corrosion resistance.
We confirmed the topology of the electropolished surface of stainless steel by optical microscope
and evaluated the corrosion resistance characteristics of electropolished stainless steel through a
potentiodynamic experiment.
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Fig. 1. Linear sweep voltammetry of STS 304 sample in 55% H;PO,, 14% H,SO, from 0.0 V(vs.
open circuit) to 3.0 V(vs. Ag/AgCl). Scan rate : 1.0 mV/s.
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Fig. 2. Surface topology of STS 304 sample (a) non—electropolishing (b) electropolishing 15 min (c) electropolishing 25

min. Scale bar is 70 um
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Fig. 3. Potentiodynamic polarization curves of STS 304 sample in 2.0 M NaCl from —1.0 V(vs.
open circuit) to 1.0 V(vs. open circuit). Scan rate : 10 mV/s
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Table 1. Corrosion potential, pitting potential and corrosion current density of STS 304 sample

Non-Electropolishing Electropolishing 15min Electropolishing 25min
Corrosion potential (mV) -345 -354 -335
Pitting potential (mV) 231 313 333
Corrosion current density (#A/cm?) 4.96 2.14 1.43
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