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Micro EDM with Ultrasonic Work Fluid Vibration for Deep Hole Machining

Sung Uk Je*, Duck Whan Kim?”, Hae Sung Lee** and Chong Nam Chu***

ABSTRACT

Microholes with high aspect ratio are required in microstructures. Among various methods for producing the
microhole, micro electrical discharge machining (MEDM) is very effective and useful process. But, it is difficult to
machine the high aspect ratio holes below 100 pm in diameter because machining condition becomes unstable due to
bad removal of debris at deep hole. In this paper, ultrasonic vibration is applied to MEDM work fluid to make a high
aspect ratio micro hole. It is shown that the vibration is effective in circulating the debris and increasing the machining
rate. As a result, produced was a micro hole with 92 pm entrance diameter, 81 pm exit diameter and aspect ratio 23.

Key Words : Micro electrical discharge machining (7} 4] % 7}&), Ultrasonic vibration (Z-8&3 %), Aspect
ratio (A3 u])
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Fig. 1 Photograph of MEDM system
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Table 1 Machining conditions

Applied voltage (V) 100 V
Charging resistance (R) 1kQ
Capacitance (C) 400 pF
Programmed feedrate 2—5 pm/s
Electrode material Tungsten carbide (WC)

Electrode diameter ¢ 30 pm, ¢ 50 pm

304 stainless steel

Workpiece
Dielectric fluid

Kerosene
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Fig. 2 Schematic diagram of the ultrasonic vibration
system
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Fig. 4 The electrode feed-and machined depth with and
without ultrasonic vibration vs. time (2 pm/sec,
30 um electrode in diameter)
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(b) Exit (¢ 54 pm)

Fig. 7 Machined micro hole (1000 pm depth, and 2
um/sec feed-rate)
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(a) Entrance (¢ 92 pm)

(b) Exit (¢ 81 um)

Fig. 8 Machined micro hole (2000 pm depth, and 3
pm/sec feed-rate)
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