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Fabrication of Ultrathin Punch by Electrochemical Process
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Abstract

With the development of micro machining, it becomes an important part to fabricate an electrede which
has tens of um or less. There are two methods to get a narrow hole; non-contact type such as EDM(Electro-
discharge machining) and contact type such as punching. A punch which has a tapered shape with a
cylindrical tip is fabricated in this paper. To make this punch, a method which was used to fabricate a
cylindrical shape by electrochemical process was applied. The control factors for the shape and their limits are
verified through an experiment.
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Fig. 1 Schematic diagram of electrochemical process
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Fig.2 Basic concept for stepped shape

9 29 25 FYS Ao JHT WP T8
@ YA g4 shE felol o otk 7t
gol dolut Fol AaA FA A: A3
ZolE YAB HgZ Folusbe Axe) At
2ol AAY ARWHE AN: guA e

o A
g & Qe

3.2 CiEtA @&kl S45t2 olst B IS

Fig. 3 Micro punch from the stepped shape
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Fig. 4 Relation between the punch shape and its
contro} factors
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Fig. 5 Fabrication system
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Fig. 8 Analysis of the punch shape

5. HEx|o| o] 2 BN oY 79 Hd FEe guiE Aol 19 8

of e, 7 Pl did d¥s 1 A4

) Bolol ZBHIAL ERE 7] 93 Zl oy ukak o

51  ZolM Bxje P MET B4 T A °6}‘7l°‘4; T deld o
. =2 20 pm 4 ol AAL HAH. HHLE

o4 A g4 Ao gloja Eolwy = 400 vf o] wi-EE& ZFX FohA FwAE o] &3

- 79 -



£ 05 umojrt. 18 g(b)ol
& 27 "?“5’:-‘4‘ Holgs BRog
wrold gleny, o Alojo] ZEWH 140 ym B
Ao k. Holw Z& 224 colt}, aBlm
zt By A o2 HA¥E & F o gl o
& A AR 2= 29 8l A o

714 B2 & F dRel Hd WAL 2.5um ol

52 HlolH Zojof wE HolH Z

a9 79 8ol BE 7HEo] o) FoiNA we
23 o) 2ol BRI A RYlolN AFHo
2 3739 Wgs} Lol F7t F4Fol olRol
AR BAL + Atk oA AFo] el
HYHYe W EAFHOR st 4 ¥
2ol Lol Tel LA R Frtz 7}
F5o] Yehts dgolt. @ 4@ zhdA
g7 JUo2 Astel WAYE +9 A5 &
Bt e s, olst saAY e ol
2ol a7as F9ol I W¥L Az @
LIS

2

HT

opl

F

d

tlo K

(@)Ly=0.2mm,08;=21°, D, =113 pm

(©)Ly= 1.0 mm, 8y = 14 °, Dg = 112 pm

Fig. 9 The angle of taper according to the length
(L : Desired taper length, 6. : Taper angle,
D¢ : Average tip diameter)
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Table 1. Relation between the length and the angle

Taper length Taper angle
(mm] [°]
0.2 21
0.4 24
0.6 19
0.8 17
1.0 14
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