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Fabrication of Micro Electrodes by Reverse EDM and Its Applications

Se Hwan Choi*, Bo Hyun Kim" Byung Jin Park* and Chong Nam Chu*

ABSTRACT

For increasing productivity of micro electrochemical machining (MECM), the application of multiple electrodes was
introduced. The electrodes were fabricated by reverse electrical discharge machining (REDM). By REDM micro
electrodes with various shapes can be machined easily. According to capacitance and applied voltage, machining
characteristics of reverse EDM were investigated and the optimal conditions for stable machining were suggested. By
using multiple electrodes and a channel-shape electrode, holes and channels were machined on stainless steel by ECM.
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Workpiece
(a) Normal EDM

Workpiece

(b) REDM
Fig. 1 The concept of REDM
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Fig. 2 Electrode feed according to applied voltage: 200
pm thick Cu plate (=), @, 300 um WC rod (+);
capacitance 650 pF ’

222 718 =d: 5 8%

4 &% ©WE 7tF 54 2AEIT 100
Voo #HGg sksta A e tE FH &%
(50 pF, 650 pF, 5000 pF) & ©]&3}lo] 7}33 wio

161

Fig. 3 Electrode feed according to capacitance: (-) 200
um thick Cu plate, (+) @ 300 pm WC rod; applied
voltage 100 V
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(b) 650 pF, R, = 0.19 um

(c) 5000 pF, R, = 0.35 pm
Fig. 4 The surface of WC rods machined with different
capacitances
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Fig. 5 Copper plate electrode after REDM

Fig. 6 Multiple electrodes: WC, diameter 35 pm; applied
voltage 100 V, capacitance 650 pF
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(a) Micro hole machining on Cu plate
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(b) Reverse EDM for multiple electrodes
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(c) Multiple machining by ECM

Fig. 7 Process of multiple machining
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Fig. 8 Hole array machined by ECM: STS 304, @ 50 pm,
100 pum depth; applied voltage 6 V, pulse width 90
ns, @ 35 um electrode

4. = M3 713

AUd 7hee olgstd g A A=
g AR F A7l G Az AFe 7Y 7}
FER ol 3 A vAl B ThEAE S8
g g 9 dAF FFY dF8 o834 de
Y A& o185t 3 WPz oFstE AL
o 7bg 40l rddjAl= FHel ok 2 o

2XM Fig. 9 9o F& @& o]&3o wE HAIL
AHg3te] Fig. 10 9 w4l Ad A4S 7HF3sich
AZE F7 100 pm & 2E|AF= 7 (STS 304)
ojFate] HF FAE HAMZ F
Fo2 o] FAF|aL thA] AAIAY]



Fig. 9 Copper plate for fabricating a channel shape
electrode

Fig. 10 Channel shape: STS 304, 10 pm depth; applied
voltage 6 V, pulse width 90 ns

5. 2B

g eRME BA 9ud A3
3 A% Pdel thsked AFseich B
ol B F AZE FAAE
& WAL odAslo ok metd 273 AR
oA A ALE W A7t AgH FD §F

e g wa 542 Fohselc,

1) 97k Agke] 80 v A
I gA o A AEH

S LE-
tu o)t Mgl WoldFF WA HF A7
wola 7be A7k 3ol §2E7) oo

2) 24 %o YT Zow wa ZTwde] o}
Rxel7] Wzl oYX #H AR @ol

zo} ero] A4gr

) A §30) YR AW ST RaelY @
of BolA wetel wae] BolAAY, AF ¥
a gl A vl A%HA Fe

e olgdw Bue Fyel vl

164

.0
x_]“l'é‘

s

X
_[}li
e
&
3o,
Al
=)
A
2
=2

3

shsich.
o oF 4w olde] A
Ak EE Ad FAe AT AFeld §
A gl E 838

AnEs

1. Takahata, K., Shibaike, N. and Guckel, H., “High-
aspect-ratio WC-Co Microstructure Produced by
the Combination of LIGA and Micro-EDM,”
Microsys. Tech., Vol. 6, No. 5, pp. 175-178, 2000.

2. Weng, FT. and Her, M.G., “Study of the Batch
Production of Micro Parts Using the EDM
Process,” Int. J. Adv. Manuf. Technol., Vol. 19, pp
266-270, 2002.

3. BREBA, R&Lwvwed 7omIids, BHI

SEH BN, 2000.

Kim, B. H., “Micro-Hole Machining Using MEDM

with Screw-Type Electrode,” Thesis of Master

Degree, Seoul National University, 1999.

5. Goto, A., Yuzawa, T., Magara, T. and Kobayashi,

K., “Study on Deterioration of Machining

Performance by EDMed Sludge Its

Prevention,” Int. J. of Electrical Machining, No. 3,

pp. 1-6, 1998.

Choi, S. H., Ryu, S. H., Choi, D., K. and Chy, C.

N., “Micro-electrochemical Machining

Deposition,” Proceedings of Korea-Japan Joint

and

and

Symposium on Nanoengineering, pp. 64-71, 2003. .

7. Ahn, S. H,, Ryu, S. H,, Choi, D. K. and Chu, C. N,
“Localized Electro-chemical Micro Drilling Using
Ultra Short Pulses,” Korean Society of Precision
Engineering, Vol. 20, No. 8, pp. 213-220, 2003.

8. Kim, B. H, Ryu, S. H., Choi, D. K. and Chu, C. N.,
“Micro Milling,” J. of
Micromechanics and Microengineering, Vol. 15,
No. 1, pp. 124-129, 2005.

Electrochemical



