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AFM based Surface Verifications of Pulse Electrochemical Polishing
for Various Frequency Conditions

Young Bin Kim", Jong Tye Kim ', Dong Gyu Ahn", Jong Rak Park” ", Sang Hwa Jeong ', Jeong Woo Park*

Abstract

surface variation in nanometer scale.

Pulse electrochemical polishing process has been used to improve mechanical properties such as surface roughness and
corrosion resistance on conductive metallic materials. In addition, pulse electrochemical polishing process with various
frequency may produce a lustrous, smoother, deburred and cleaned surface on workpiece. The aim of this paper is to study

surface characteristics of pulse electrochemical polishing for various frequency conditions using AFM to verify localized

Key Words : Pulse electrochemical polishing(HA #7]3}8t Z2]A), Electrochemical polishing(Z17]8k8F Z2]Al), Atomic force
microscope(‘FAFE 1] 7), Scanning electron microscope( AAFE 1] 7)
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Fig. 1 Principle of electrochemical polishing
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Fig. 2 Experimental setup. (a) schematic of experiment (b) pulse
electrochemical polishing process
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Table 1 Experimental conditions

No. Frequency | Voltage | Ampere Duty TIME
(Hz) ™) ») (o) (sec)
1 125 9 0.6 25 180
2 225 9 0.5 25 180
3 325 9 0.5 25 180
4 425 9 0.5 25 180
5 525 9 0.5 25 180
6 625 9 0.4 25 180
7 725 9 0.4 25 180
8 825 9 0.4 25 180
9 925 9 0.4 25 180
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Fig. 3 Sample surface before pulse electrochemical polishing (a)
AFM topographical image, (b) SEM of the surface, (c)
cross - sectional profile along AA' in (A)
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Fig. 4 Sample surface after pulse electrochemical polishing(125

Hz, 9 V, duty factor : 25%, 0.6 A, pulse time : 2ms, pause

time : 6ms). (a) AFM topographical image, (b) SEM of

the surface, (c) cross - sectional profile along AA' in (A).

Inset shows cross - sectional profile along BB' in (B).
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Fig. 5 Sample surface using pulse electrochemical polishing(525
Hz, 9V, duty factor : 25%, 0.5A, pulse time : 0.47ms,
pause time : 1.4ms). (a) AFM topographical image, (b)
SEM of the surface, (c) cross - sectional profile along
AA' in (A). Inset shows cross - sectional profile along
BB' in (B).
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