SSFED Y 2005 ERUEUR =2 pp.446~452

nfo] 22 oA FHellx FF7)9]
AgA S o83 AF7Hee] Ay

oX

+ + At ++
YT, X", 4ss7, uEA

Joh

HES*,

Improvement of circular cutting using voltage control of piezo-actuator in micro milling

J. W. Seok*, B. M. Chung’, T. J. Ko’, H. S. Kim", J. K. Park™

{ Abstract I

Recently, there are many studies for the micro-machining using Piezo actuator. However, because of its step by
step motion, it is nearly impossible to increase the machining accuracy for a circular path. To increase the accuracy,
it is well known that it is necessary the finer and synchronous movement for x-y axes. Therefore, this paper proposes
a voltage control for finer movement of the actuator, and realizes a synchronous control for the x-y axes. The
experimental results show that the machining accuracy is remarkably improved.

Key Words : olo]Z22 W23} (Micro Milling), $12]%¥(Inchworm), 57}0}<(Synchronous moving), 1A o}(Voltage Control)

LME

HAR 24 Positioner, Micro pump, £4% 2%7]|¢
59 MEMSRolAE 24 98 A7t 75t 57
TYULEA Tz TF71E HABAFI7] AT AL Feol
ol soz F571= gL AT B2y 714 F
oAuziet A7|H NI E M2 Pigez ML oz
T Ue AR 757 % AARA 2% ARSE £ 9
oh[1]

;0

* 4, gudEn 71A3aT djetY(ryright@lycos.co.kr)
4 712-749 B AAA G FgdEta 7)AR 3202

+ Fed 74T
++  KIMM

ES, GHAAL] A1&0] atomic processO] B2 -%0]
HEgdn  A&FHol7] wo)  stick-slipe]  glon
stainless steel2 H GAISE L2 B0 8|3 20% ©]Are =
o 78S 7Rt ek g o] 31 5 A
(power)7} = milli-watts 2 o] 2] An|gfo] AL AoZ
g2l A Ak 2 52 WY A=Y wE Fae &
22 7R JAW wdFHo|n, T FaHPAA
(hysteresis)7t EA3IY FHazte] dA4 W7 Hd
0.1% strain 2.2 A)gtE]7] B o) thh Y JYL Ed

- 446 -



7 & "art A= HAAAZA ) -gote A E 2AH
oz golglrh(2] olof g A o2 HI Piezo actuator
o} BHFE 7|3 X+ Inchworm mechanismo] Al 7l
51 Qe Aotk oo 2 dFAA% Stepwise ¥
Inchworm &54]9] Flojz FF7|et 249 At 9 &
YojAlE Adste] Ag7hA] A& A7 Fol UchBI4](5]
a2y Inchworm 254H4]9] R 7]l RHAY
%k B9 o] WA o R o]FIER it o|FofA o] &
A7F 2 EAAEE U2 Sk by o] EA1E EAst
7] i8] £ =Rl WA, 2PAY HalE FHdt] of
720 gt X, Y $39 old AYE JhH Ao 2y
Br} A3 2R )§ AEstA itk o|FA 3 04

90° ZAA Q) 0|45 A FAF AT 450 ZAAN

o R AMSE Hol YOBE 22 FrA0lE 34 X,
Y 54 ol4g PUTeRH FIH02 URIHFAN 7t
B4l A AT 4 ASL ol ek

2. Inchworm motion IZI= #57|

2.1 Actuator design

Ao AR go= FF7]E Inchworm ¥4]9] o<
7|74 2132 Fig. 13 7t} VY 7to|Eof &eto]=rt
zyslo] 9lon ylo|egt felo]E AR oA Py
2ol HolglT 7to|EF st A 2N EEWA
£ A3t 4ASE e & 4 UEE Holqth 7holE
o) BN =2 1ym o7t H=E it

Fig. 1. Modeling of Inchworm apparatus

2.2 Inchworm motion
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Fig. 2. Inchworm motion of piezo actuator
using three piezo electrics

Fig. 3 Signals of three piezoelectric elements
for inchworm motion
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(c) Sync. moving using voltage control
Fig. 10 Arc moving
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Fig. 11 Arc moving(0°~90°)
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