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Micro Machining by EDM and ECM

Dong Hun Jeon', Bo Hyun Kim* and Chong Nam Chu"*

ABSTRACT

Micro electrical discharge machining (EDM) and micro electrochemical machining (ECM) were studied for the
fabrication of micro structures. Micro EDM has been used to machine micro structures from metals. However, since the
tool wear is inevitable during the machining, the tool wear is drawback for the precision machining. Micro ECM is also
used for micro machining and produces better surface quality than that of micro EDM. Moreover, since tool electrodes

are not worn out, micro ECM is suitable for the precision micro machining. However, the machining rate is lower than
that of micro EDM. In this paper, therefore, the hybrid machining process which uses micro EDM as roughing and micro
ECM as finishing is introduced. By using this hybrid machining, a hemisphere with 100 um radius was fabricated and
the efficiency of the process was investigated experimentally.

Key Words : Micro Machining (9] 4] 7}3"), Electrical Discharge Machining (%47 7}%), Electrochemical Machining
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Fig. 2 Micro hemisphere machined by micro EDM with
deionized water of high resistivity (15 ~ 18
MQ-cm, STS 304, 40 V, @ 54 pum electrode, 14
nm/s)

Fig. 3 Micro hemisphere machined by micro EDM with
deionized water of low resistivity (0.5 ~ 3.0
MQ-cm, STS 304, 40 V, @ 54 um electrode, 20
um/s)

Fig. 4 Micro hemisphere machined by micro EDM with
deionized water of very low resistivity (below
0.01 MQ:-cm, STS 304, 40 V, @ 54 pm electrode)
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Fig. 6 Micro hemisphere machined by micro ECM (STS
304, 100 pm radius, @ 34 pm electrode, 6 V, 1 pus
period, 100 ns pulse on-time, 2.7 pmys feed rate)
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Table 2 Machining condition for the micro hemisphere
fabrication
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hybrid process (STS 304, 100 pm radius
hemisphere, @ 58 pm electrode)
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