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Optimization of Electro Polishing Processing Conditions for Deburring of Micro Fuel Cell
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Abstract: Micro fuel cells have high reliability and long usage time. Among them, PEMFC (Polymer Electrolyte
Membrane Fuel Cell) is suitable as a portable power source because it is easy to fix electrolyte and simple structure. The
bipolar plate, a key component of the fuel cell, is produced by cutting. In the case of micro fuel cell separator, burr is
very small and the flow channel size in the separator is very small. Therefore, it is difficult to remove burrs in the usual
way such as a brushing or ultra-sonic method. Therefore, this study proposed electrolytic polishing process and analyzed
the characteristics of each condition by introducing the concept of roughness reduction rate. In addition, the ultrasonic
process was added to analyze the effect of ultrasonic addition.
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Fig. 3 Deburng system using Electro Polishing

Table 1 Condition of Experiment

] STS 316L
Workpiece | 10 10x10ymm
Cathode WC
Phosphoric(H3PO4) : 50%
Electrolyte Sulfuric(H2SO4) : 30%
Distilled water(H20) : 20%
Current
D 1A/em2, 2A/cm2
Polishing
time 30sec, 60sec
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Fig. 4 Micro—channel machined by micro milling system
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Fig. 5 Surface roughness reduction rate according to gap
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Fig. 6 Surface roughness reduction rate according to
polishing time
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Fig. 7 Surface roughness reduction rate according to
current density
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