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Fabrication of Micro-tool by Micro-EDM and Its Applications

B. H. Kim” (Sch. of Mech. and Aero. Eng., SNU), D. J. Kim (Sch. of Mech. and Aero. Eng., SNU),
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ABSTRACT

Micro-milling is an efficient method for fabricating micro structures because of its high machining rate compared with

other non-conventional micro machining processes. But it is not easy to make a micro milling tool with less than 50 pm in

diameter by conventional machining. In this study, the characteristics of a micro milling tool fabricated by wire electrical

discharge machining (WEDM) were studied. The workpiece is copper and stainless steel. The effects of some machining
conditions such as feed rate, depth of cut, and a shape of tool were studied. The tools with D-shape and square shape in cross
section were tested for machining micro grooves and 3D structures.
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Fig. 1 Schematic diagram of WEDM
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Table 1 Experimental conditions used in WEDM

Electrode wC
Voltage 60 V
Resistance 1 kO
Dielectric fluid Kerosene
Capacitance 10 pF

Fig. 2 Photograph of a D-shape tool

Fig. 3 Photograph of a rectangular shape tool
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Table 2 Experimental conditions for groove machining (1)

Rpm 6000 rpm
Feed rate 1,3, 5, 10 ym/sec
Depth of cut 10 pm
Tool size 45 ~ 55 pm in diameter
Dielectric fluid Kerosene

Table 3 Experimental conditions for groove machining (2)

Rpm 6000 rpm
Feed rate 5 pm/sec
Depth of cut 2,5,10,20 ym
Tool size 45 ~ 55 um in diameter
Dielectric fluid Kerosene

Fig. 4 Groove machined with a rectangular tool: 6000 rpm,

5 um feed, and 2 um depth of cut

Fig. 5 Groove machined with a rectangular tool: 6000 rpm,

5 pm feed, and 5 pm depth of cut

Fig. 6 Groove machined with a rectangular tool: 6000 rpm,

5 um feed, and 10 uym depth of cut
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Fig. 7 Groove machined with a 20 ym rectangular tool:
6000 rpm, 5 um feed, and 2 pm depth of cut
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Fig. 8 Groove without burr removal
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Fig. 9 Groove with burr removal by electrical discharge
machining during machining with 50 pF
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Fig. 10 Groove with burr removal by electrical discharge
machining inside the groove after machining
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Fig. 11 Groove with burr removal by electrical discharge
machining at the top surface of the periphery after
machining

Fig. 12 Groove with burr removal by copper coating
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