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Micro Mold Machining Using EDM/ECM

D. K. Chung, H. S. Shin, S. H. Choi, B. H. Kim, C. N. Chu

Abstract
Recently, the need for micro mold or micro mechanical parts has been rapidly increased. As feature size decreases,
conventional machining processes show their limitation. Micro electrical discharging machining (EDM) and
electrochemical machining (ECM) have many advantages in micro machining. They can be used to make structures of
micro scale, or even nano scale size. In this paper, the application of micro EDM and ECM has been investigated.
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Fig. 1 Schematic diagram of WEDM
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Fig. 2 Tool wear and machining rate according to
dielectric fluid.
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Fig. 3 Surface by EDM using: (a) Kerosene, (b)
deionized water

Fig. 4 Surface after ECM treatment using deionized
water



Fig. 5 Micro structure using EDM and ECM
treatment using deionized water
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Fig. 6 Micro column (workpiece potential: -0.8 V,
pulse amplitude: 4 V, pulse duration: 100 ns, pulse
period: 1ps, feedrate: 1 pm /s, size: 30 x 50 pm,
height: 60 pm, machining gap: 1 ~2 pm)
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(a) Hole entrance
Fig. 7 Micro hole by MECM (workpiece potential: -
0.8 V, pulse amplitude: 6 V, pulse duration: 100 ns,
period: 1ps, depth: 200 um, feed: 0.1 pm/s, tool:
37 pum, hole entrance: 49 pm, hole exit: 43 pm)

{b) Hole exit
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Fig. 8 Micro groove shape on 304 stainless steel,
(@work = 0.4 VPt, ®tool = 0 VPt, applied voltage:
6.5 V, pulse period: 7 ps, pulse on-time: 75 ns,
electrolyte: 0.1 M H2S04)

Fig. 9 Micro gear (workpiece: STS 304, ®work = 0.4
‘ VPt, ®tool = 0 VPt, applied voltage: 6.5 V, pulse
period: 7 ps, pulse on-time: 75 ns, electrolyte: 0.1
M H2804)
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