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Abstract

: Many different polymeric materials are introduced for the alternative solutions of electro-mechanical actuators.

Although light weight and grate flexibility of the material deserves notable attention from enormous publications, few of the
publication has discussed feasibility study for actual industrial applications. Most of the previous work demonstrated plain
movement of the material without delineating any design concept that guarantees ‘controllable action’. The present work
introduces a noble design concept that provides controllable action and the concept is verified through a modeling and a

simulation of the actuation method.

Keywords : electroactive polymer, dielectric elastomer, linear actuator

L M2

de] ARREHI Qe A7) M3 |(transducer) 9t ¥ W3}
27| fFollo]El(polymer actuator)= FFste} IEE
olFg AL Yo, AR oA HIEAFREA FH
chiel Zgo] HlwA olo] Wg BAlel UE 2715
QU= Falolc). E2 e polymeric) oINS ARE
e Tn AW, W1RAnRA
(electroactive polymer, EAP)= Al §31 ZHE3 sl AFoo]
HEA GS B2 33 AA4E 7R el

104 d AXE BAHOZ A7l AZE EAPE ©]%
g AFoolEle dAl B2 A#E Holx ok tjEHo
2 383t 243 AREE o] wEYE o83 IPMC
(Ionic Polymer Metal Composite)?} A2]&o|L} SH&E 58
o]-23 FAA Azt Er(Dielectric Elastomer) 2§3=o]|o}E]
2 2 % Ut YNHOE FAPE ol HelHS oAz
ol Aol wEhr ol Fe]w9) nlo]2A EejHe] F
7H EF2 RS 5 ded o|&4 2 vel IPMCe 4
& AeddXRt 5] Fsdte] 8Tt mlg- A o]
ot 3 DCTgo) Brbsdlel AR o AREr|7l &
g3, 71EH o2 FY &5 3] Wl MY k= 3
A o] £5-5 o)FoU7|7t ofHh WhH FH ol v

o< T I U O

-4
2
o
lo
U
X

ol24 ZE& M9l dielectric elastomer7} £ TlekslA -5
H 4 i &8 Jhedo] &7 el ®ol dasia Qe
H ool 14 @ 2YEE F5E Slete) gl Bas)
e Zeldh = wg 2 ¥ ZdE ok dwd
(presmain) o] §go.2H AFololEle] X&He A &
A7k E@siths wgol Atk SAT ol 71eAH

* 20 Q) %] x{(Corresponding Author)

=EHS 0 2004, 6. 30,  AHABA : 2004. 8. 13

AN, AR5, AE H9E  ADAoEgn AATER

(picaskk@skku.edu/jungkmok@me.skku.ac.kr/jckoo@me.skku.ac kr/hrcho

i@me.skku.ac.kr)

HAE, o]dd  Arddign $-8aEh

(jdnam@skku.edu/sklee@skku.ac.kr)

# P ERe HAIIET 2147] ZREo] A AT AR
AY AFER 71/ AEre) 2Po g o)FojHFTh

A= ET3tal 53 2EAE Joor] Egin] A5 o]
He ke 283 AR w714 S(mechanism)S 7}3]aL
U7 W2l cpEAgA olE 383171 ATt BEE
g glen Z2]-9-8 Hpolyurethane)i} 4 2] silicon)
o] A3H AHdellA Bo] thF-oiAx 3t}

Dielectric elastomer®] 7]E22¢] 75& AHgto] ok THo
A7F=AE o elastomery} WES 3t WA T 531
A s Eok &2 geokst Zeletsel & A
Mdge] dusE JAT Eejrje] +5& getsta o
e PR Ao G0l FHEoIT ol AL Aolahe
wilel BejAE olo] BF AT PlWE Aol

H =R, A 7-ZFo) 7§k & dielectric elastomer
o 5818 EAE AT o F AE 4 e WAL A
Ak ol7s] AEe}ol)(compliance)s) 9] sl
oz} B Pozel WS Aojsie) oA
ofa Azl B4 lgetEel FEzAe FEE Aol
48 HoFa gk HAgE AlojyEe] o3 2 g2
el dFoolEd AojsEe 7 F83 HA a7t
i 593 olF e 283 FAR T4 Hach)
A= Pdg Fxeh Aoj7t Golsfordity. o 7)A Ak
H dFoolHE 9 F /IR L7FRAS EF wEhdA
IR A s 1 Y

£ =fdie dFoole el 7R FEdE]el A
ol ogt thATF2 MMdE aleta e oR 3R]
T2 2 constitutive  equation)2- =38k AlE#o]A
(simulation) 3l 2-© 24 35 Jukg) Hofo]E]d] -S-2F 7]
A9 o2 ANk Bk

. 3 =
Dielectric elastomere] E-&]2Q F5dgle ov] 2 dr
Ho QT2 [3], [4], [5], [6]. ol AZIHEAQ] 4% oy
Zighol] ofst FrHe] gt Ad AP El(capacitor)ol] 7]
2488 T2 gen 722 FF5 oA S (mechanism)
of #gh AFFHA BRe 1 o] Jelidch A=

(compliant electrode) 2 2 FEIE|o] )= dielectric elastomer2]



Journal of Control, Automation and Systems Engineering Vol. 10, No. 11, November 2004 1001

Voitage

Compliant Dielectric i
electrode elastomer K
(on top and

bottom surfaces)

Jd 1L 712 FE 4.
Fig. 1. Basic operation.
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Fig 2. Schematic view of proposed actuator.
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Fig 3. Principle actuation mode.
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