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Fabrication of 3D Micro Structure Using Micro Electrical Discharge Milling

Byung Uk Lee", Sang Min Yi*, Bo Hyun Kim', Chong Nam Chu™’

ABSTRACT

As mechanical structures are minimized, the demand on micro dies and molds has increased. Machining complex 3D

shapes requires fabrication procedures for preparing the electrodes. Micro electrical discharge milling using a simple
shape electrode can produce 3D micro structure. In this paper the machining characteristics of micro electrical discharge
milling according to depth of cut and capacitance are investigated. The machining time is diminished when simple tool -
paths and algorithms for changing the feedrate are applied. But a distorted bottom shape and a tapered wall shape are
inevitable after machining. The distorted bottom shape and the taper angle of wall are reduced by finish machining.
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Fig. 1 Schematic diagram of RC electrical discharge
circuit
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Fig. 2 Schematic diagram of micro-EDM system
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Fig. 3 Schematic diagram of WEDM
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Fig. 4 Square electrode machined by WEDM
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Fig. 5 Alteration of the electrode tip by wear
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Fig. 6 Toal paths for machining two micro walls
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Table 1 Machining conditions

Electrode material Tungsten carbide

Workpiece material 304 SS
Applied voltage 100 V
Dielectric fluid Kerosene
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Fig. 7 Machining time and tool wear according to depth
of cut per pass
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Fig. 8 Machined micro structures according to depth of
cut per pass. (a) Depth of cut: 1 pm; Machining
time: 1 hr 54 min, (b) Depth of cut: 5 pm;
Machining time: 1 hr 28 min
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Fig. 10 Machined micro structures according to
(a) 100 pF;
Machining time: 2 hr 2 min, (b) Capacitance:

500 pF; Machining time: 2 hr 39 min
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Fig. 11 Machined micro structures without finishing.
Machining time: 2 hr 1 min; Cavity size: 238 um
x 237 pm; Wall size: 85.6 pm x 8 pm

Fig. 12 Machined micro structures with finishing.
Machining time: 3 hr 14 min; Cavity size: 191
pm x 190 um; Wall size: 72 ym x 6.8 um
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Fig. 13 Example of machined micro mold
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