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Control of Taper Shape in Micro-Hole Machining by Micro-EDM
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ABSTRACT

When a micro hole is machined by EDM with a cylindrical electrode, the hole diameter is different at the inlet and
the outlet of the micro hole. The taper shape of the micro hole is caused by not only wear of the electrode but the eroded
particles. The eroded particles cause secondary discharge during machining the micro hole. As a result, the diameter of
the inlet becomes larger than that of the outlet. In this paper, a new method is proposed to reduce the difference in
diameter between the inlet and the outlet of the hole. Observed was that the feed depth and machining time affect the
formation of taper shape. On this experimental basis, ultrasonic vibration was applied to reduce machining time, and
capacitance was changed during machining to use the difference in discharging energy of different capacitances. Using
the proposed method, a straight micro-hole was fabricated.
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Fig. 1 Schematic diagram of micro-EDM system
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Fig. 8 Diameter difference between entrance and exit

hole according to machining depth before
capacitance change from 1000 pF to 3000 pF
(workpiece thickness: 500 pm, applied voltage:

100 V)
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Fig. 10 Diameter difference between entrance and exit of
a hole according to capacitance with ultrasonic
vibration (workpiece thickness: 500 pm, applied
voltage: 100V)
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Fig. 12 Straight micro hole machined by EDM with
capacitance change and ultrasonic vibration
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Fig. 13 Cross section of a straight micro hole machined
by EDM with capacitance change and ultrasonic
vibration
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Fig. 14 Enlarged image of the surface of the micro hole
machined by EDM with ultrasonic vibration (500

pF)
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Fig. 15 Enlarged image of the surface of the micro hole
machined by EDM with ultrasonic vibration (500
pF - 3000 pF)
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Fig. 16 Diameter difference between entrance and exit
hole according to machining depth before
capacitance change from 500 pF to 3000 pF
(workpiece thickness: 1000 um, applied voltage:
100 V)
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