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Fabrication of Micro Electrodes for Electrochemical Machining
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Abstract

by electrochemical milling with developed electrodes.

For micro electrochemical machining (ECM), tool electrodes with various sizes and shapes are necessary. In this paper,
tool electrodes were fabricated by micro electrical discharge machining (EDM). Electrode material is tungsten carbide which
has high rigidity and good conductivity for micro electrochemical machining. Disk-type and sphere-type electrodes were
fabricated to prevent taper shape of side walls or to produce spherical features. Various 3D micro structures were fabricated

Key Words : Micro electrochemical machining(B|A] 3] 713, Micro electrical discharge machining(0}A] ¥4 71), Disk-type
electrode(t] 23 % A=), Sphere-type electrode(7+% A=), Tungsten carbide(FAE 7huto]=)

L ME

o)A A8 71-Z(micro electrochemical machining)2 2
Zof u|A FAY Azl 7 B 7MY SHEA
A2 vjn7t ¢y Ao AF SHE 7| ¢or 7t
F 7H=0] ot wj¢ Adst P4 AFsted fEst
o 8] 732 Ay e F HZ AtoloA HYPE
g i A7) 438 §H3-E ol 8% ez F AFdle
AlHe] &0 i3t At BF3<(counter reaction) 22 44

2hajo] dojiet W Zxok HAEZ o] 43t 04 A& 7T
oML 4 vto)aZnjg ojste] Uz T AL
AHo| Aaksts Ro| 7Hsatd®, 713 B4 27 =S
Ze alq] dZo] Wastch o]y AL $:4] njo]3 20|
B AL ZH= 9ololg AMgEAY AEE A7IBist
52 o H(etching)ste] AFE 4 U2 WA 71E 5
& o] §3te) TS &= 9lck. o] FojlA uH 7-¥(electrical
discharge machining)& 49j¢} 2174& 7Hd AL A%
& 4 Qe mu} ohz} A Ao] wiste ikt AL A

* FAR, AEgddn FY7|ALAFE5HFL (ssborry@plazal,snu,ac kr)
Tl 151-744 A& Tt 4Y9T ALdstn s 301F 13158

+ HEdeE detd JAgEEeR
++ AgTeE NAYFFAR

- 407 -



sk Aol 7hsstt & EBoNE nly s 7Hge] Y
23 Thord WAY) A3 Tl 9 7HRE S olgsted A
A3 A oA e 7HgolN 37 HIFOZ At o)
A A% 73] AYsA 982 4 e Yotk

2. H8 Kl

oA A3l 752 A% AAHE Fig. 13} 2tk s 7t
T ALEE A, 3 2 B2 A3 g2 A elE (S0
MHz, TARBO), A% 9 A 24& 9% 242232
(300 MHz, Tektronix)2 AT o] it} AF{AL 0.1 M
b GoE AMgEtgon), AHoZ AHRQIZAZKHSTS
304)0)4 A3 73 o2 oA 4L Akt &3t A
39 JAZE T 4% 2ol BH L A 7H
< A4Ho2 3T = JYEE AL F 7k 1
o W2& A7) 2o 7y #2E UER AT,
A 7R R AR ASE HE A 7o) o8 & 3§l
ZE 3igth 71 F A71H AFe] g% Ay FE 2y
33t 7hg 158 95 fASg AF9 olde
A3t Z% 2H o)A Yol V EE AAAAN TP W4
(mandrel type)®] 7IEZA] 5% BHY £ =& dtof
AX 22k glo] AFE FolstAl 2AE = U=F 3%tk

T AT ARE P /RS o8t AR giet A
3 7kgol AMgE WE 2T st AAsgch A 7t
FoM Y F7t ol & 24 E 9 AV =R}
Folof st 7ol AA 7HF Foll W o] glojof gith E
3t Ago] Zad A F3S Yaf vlAl 7o) Soldt A
Bofof gtk 2 AYoMs Adf 7Hgat $H 7Hgeg A

Bo| FHsahn Aol S48 YU Tl S(WC)E B4

——

ControBer

Fig. 1. Schematic diagram of ECM system
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Fig. 2. Schematic diagram of wire EDM

Fig. 3. Micro electrode fabricated by wire EDM
(WC, 20 pm)
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Machining gap

Machining time

Fig. 5. Machining gap according to machining time
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Fig. 6. Taper reduction by disk-type electrode

Micro EDM

T

metal plate

.

Fig. 7. Fabrication of disk-type electrode

Fig. 8. Disk-type electrode
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Fig. 9. Micro column machined with disk-type electrode
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Fig. 10. Fabrication of sphere-type electrode by wire EDM: (a)
flattening (b) rough cutting (c) finishing

msted Z2aHY Sk FA 7k 242 80 v A
& A3t 23 872 FAolA 4600 pF, A4 600
pFE ARgstginh. A8l ANg-E 2ojoli= 27 200 ume) 7
2| gtofojo], A= 300 um 279} PAH shufol ol

ot Z& PYO2 WA Fig. 113} Zo] WY W32
Azsigict. 7HgE w9 AF-L 100 gmo]t}. Fig. 11(b)
£ U RS e Aoz Y sirke P AT
2 Az 7Fs3e o 4 Utk Fig 12= 9 60 pm9] A S-S
He 78 A5& AE Aolth o714 & #2993

(b)
Fig. 11. Hemispherical electrode by wire EDM
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Fig. 12. Spherical electrode by wire EDM
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Fig. 13. (a) Micro hole amay machined with sphere-type electrode
(b) half spherical shape

Fig. 14. Half sphere by electrochemical milling with sphere-type
electrode
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