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A Study on the Performance Evaluation of a Voice Coil Actuator
for Electro-Discharge Micro-Drilling Machine

Seung Jin Yang*, Hyeong Chang Back**, Byeong Hee Kim*** and In Bae Chang***

ABSTRACT

In this paper, we have developed an electro discharge machine for micro drilling driven by a voice coil

actuator. Because the voltage signal of the electro-discharging circuit shows a lot of peaks and valleys, the active

type low-pass filtering technique is adopted to get the average of the signal. Since

the motion of the voice coil

is precisely controlled by the error value between the object voltage value and the measured one, it is possible to

prevent the mechanical contact between the rotating electrode and the workpiece and to maintain the appropriate

machining conditions during the process. The electro-chemical machining technology was also adopted to make

small diameter electrodes. Pure water is used as a dielectric. The machining procedure is performed to verify the
feasibility of the developed system. It takes about 10 seconds to drill the $100 um hole to the 100 pm thickness

stainless steel plate. The machining time depends on the values of the resister and the capacitor. There may exist

the optimal values of time constant and the tendency is displayed in the appendix.

Electro-discharge machining (% # 7}, Micro-drilling (W} 4} -8 7}5"), Voice-coil actuator (B0}

Y A ZEofo]E), Electro-chemical machining(# 8] 7}2), Micro-electrode (71417 =)
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Fig. 8 Variations of gap voltage according to the
voice coil servo
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