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Development of Micro Tool using High Speed Etching Process

S. H. Kim(Graduate School, PNU), 1. M. Park(Graduate School, PNU), H. D. Jeong(PNU)

ABSTRACT

In this study, the micro shaft was fabricated by high speed etching process. The integration of the kinetic
energy of circumference and the effect of etching takes less time to fabricate the micro shaft than any other
conventional methods. First, the end part of the rod(SKD1l) was dipped in chemical solution(FeCl3) and the rod
rotated at high speed(3500-10000rpm). Experimental setup was simply composed of high speed motor, chemical
solution and ¢ Imm rod. The main factors of diameter control are chemical concentration, reaction time and rpm.
As a result, the diameter of the dipped rod was decreased by 200ym by high speed rotation and its shape and
surface was good. From this experiment, we found the possibility to manufacture micro shaft without very
>xpensive equipment.

Key Words : micro shaft(7] &%), high speed etching process(i 4 <fl ), chemical solution(¥-2 &),
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Fig. 1 Mechanism of high speed etching

process
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Fig. 2 Experimental setup
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Fig. 3 Surface coating by photocurable resin

(a) before (b) after
Fig. 4 Photograph on the surface effect

& oj&ste AHEE A&sy] H
f&%%?ﬂol SKD11E AH&3H%
5t 4 (FeCly) S Eol 8148 319
5}° = é””—iﬂi FHEAE 2] A8 2H
P o AN H F3HE (FeCla) & AL
» “}"«}"1 ol AgoAl vluE 37 YA
sld & 25 AMEE 8 Egtov AHlbe
°] A3t vt Wojzlon, Foint)
2 ANE A HEAY o) F9 AL A
e Age oSl wsich, zEiA] o A
M= vAEE AZstr] A8A] A s £
oz Abgstodt. wAEe Aol ol FoF
aat &9 g4du g9 et Fasia, 29
g ol HAyg Bt VA HH Ak 23
523817 $lato] dAPela nHolE = Ae
S izl chekgt HHolA 4¥E S35
of wtZ vlHEFE AFsAUTt. FAde ¥
(wi%), A5 (rpm), A AAIHtime)9] A5l
e W3 AL Aunta, 7 2HNA AE
VA% AR A4S FetdrA S ok
[ 1=

\‘

1_

0
&3
sn 7

El
=3

Table 1 Parameters in experiment

A zHmin) | 30 | 60 90 120
FeClhwt%) | 5 10 15 20
rpm | 3500 | 5000 | 8000 | 10000
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Fig. 5 Shape of shaft according to time

wt% : 10% , rpm : 8000
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Fig. 6 Shape of shaft according to wt%
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Fig. 7 Shape of shaft according to rpm
wt% : 10% , time : 60min
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Fig. 8 Micro shaft with 100/m diameter

7]
B A= vt ed ARG Milli-
Structure A7) & Agaby 2Al9) 2 el o)

gl o, oo FAI=HYr.
FAngd

1. Syrett, B. C., Corrosion, Vol.32, No.6, June 1976,
pp.242-252

2. Bremhost, K. and Lai, J. C. S., Wear, Vol.54, No.1,
May 1979, pp.87-100

3. G. S. Haynes and R. Baboian, Eds., "Laboratory
Corrosion Tests and Standards”. ASTM,

Philadelphia, 1985, pp. 373-399
A48, &2, "WAZZA2E o f
g A&z 2 Sgol wek A7, A 13 MEMS
g3 =3, ppl83-188, 1999

L g]x,



