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This paper describes a novel hybrid surface polishing process combining
non-traditional electrochemical polishing (ECP) with external artificial
ultrasonic vibration. The purpose of this study is to develop an easier method
for improving stainless steel surfaces. To this end, vibration electrochemical
polishing (VECP), a novel ultrasonic manufacturing process, for enhancing
electrochemical reaction and surface quality compared with that achieved
using conventional ECP is suggested. In addition, for finding the optimized
experimental conditions, the two methods are compared under various current
densities. Localized roughness of the work material is measured with atomic
force microscopy (AFM) and scanning electron microscopy (SEM) for

STS 316L obtaining detailed surface information.
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Fig. 1 Mechanism of ECP and VECP
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Fig. 2 Electrochemical reaction during ECP
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Fig. 3 Schematic diagram of VECP
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Table 1 Experimental setup of VECP

Power supply 12V, 50 A

Anode STS 316 L

Cathode Copper

Sonication 28 kHz, 100 W

Electrolyte H,SO4 + H3PO4 + H,O

Surface measurement AFM (PSIA, XE-100)
SEM (FE-ESEM)
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Fig. 4 Comparison of surface roughness variation in ECP and
VECP according to various current densities
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Fig. S Sample surface before ECP of STS 316 L (a) AFM
topographical image (b) SEM of the surface (c)
cross-sectional profile along A-A’
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Fig. 6 Sample surface after ECP in current density 3.6 Alem’
of STS 316 L (a) AFM topographical image (b) SEM
of the surface (c) cross-sectional profile along A-A’
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Fig. 7 Sample surface after VECP ECP in current density 3.6
A/em’ of STS 316 L (a) AFM topographical image (b)
SEM of the surface (c) cross-sectional profile along
A-A°
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