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Development of Micro-EDM Machine for Microshaft and
Microhole Machining

G.M. Kim*, D.K. Choi**, C.N. Chu***

ABSTRACT

Recently, the needs of machin'ing technologies of very small parts have been increasing with advent of
micro-revolution. These technologies have mostly used the method applied to semi-conductor production
process such as LIGA, etc. But they have serious difficulties to settle down in terms of workpiece materi-
als, machining thickness. 3-dimensional structure. Therefore, mciro-machining technology using
EDM(Electrical Discharge Machining) was proposed. It is very difficult to machine the micro-parts
(microshaft, microhole) using conventional machining. Micro-machining using EDM can machine the
micro-parts easily because it requires little machining force. This MEDM{Micro-EDM) need the capabilities
to move a electrode and control a discharge energy precisely, and the gap control strategy to maintain the
optimal discharge condition is necessary. Therefore, in this study, the new EDM machine with high preci-
sion motion stage and high-performance EDM device was developed. Using this MEDM machine, we have
machined microshaft and microhole with various shapes and sizes.

Key Words : Micro-EDM (W14 ¥A71271), micro-parts(7]41%-¥), microshaft(®]M %), microhole(?| A7),
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Fig. 1 Principle of WEDG
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Fig. 2 Schematic Diagram of Machine

Fig. 3 Micro-EDM Machine
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Fig. 5 Wire Electrode Driving Device
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Fig. 6 Variation of Gap Voltage according to Discharge Con-
dition
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Table 1 Machining Conditions and Materials used in Experi-

ment
Shaft Hole
machining | machining
Electrode |Brass wire| WC alloy
Material Brass
Work-pi WC all
ThTpiece % | sus 304
. E 100 V
st‘cha'rge R 1 ko
circuit C varies
Spindle speed 600 rpm
Feed speed 5 m/sec

100um
i

Fig. 7 Example of Machined Microshaft
(Diameter 40zm, Length 900xm)

Fig. 8 Example of Machined Microshaft
(Diameter 10#m, Length 300xm)
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Fig. 9 Machined Microhole
(Diameter 20p#m, Depth 50um, SUS304)

Fig. 10 Machined Microhole
(Diameter 30um, Depth 200#m, Brass)

Fig. 11 Machined Micro polygon hole
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a) Boundary Edge Detection

b)Roundness Result

Fig. 12 Example of Roundness Measurement
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Fig. 13 Surface Roughness Profile
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