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(Schematic diagram of shape memory effect :
(a) metal and (b) SMA)
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8 3. HAFYo|Fe| 7=,
(Structure of pipe inspection mechanism)

O 4. YHFHI|Fo| 5 £A.
(Working procedure of pipe inspection mecha-
nism)
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(Fabricated pipe inspection mechanism)
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(Comparison of actuator performance varying
cooling method)
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(Fabricated S-shape SMA spring)
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(Structure of bending actuator for active
catheter)
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(Fabricated bending actuator)
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(Bending performance of the fabricated actuator)

J8 11, MRS Yololele] BY S35 28
(Bending motion of the fabricated actuator)
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(Electrochemical polymerizstion of polypyrrole)
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{Measurement of mechanical displacement of
polypyrrole)
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(a) Oxide deposition

{b) Align hole etching

{c) Parylene coating %

(h) GriAu deposition and pattern
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(Fabrication process of micropump structure)
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(Measurement of the displacement of
diaphragm in electrolyte solution)
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(a) +1.5V/-1.2V, 0.1Hz, (b) +1.6V/-1.2V, 0.5
(Measured displacement of polypyrrole
diaphragm in solid electrolyte : (a) +1.5V/-
1.2V, 0.1Hz, (b) +1.5V/-1.2V, 0.bHz).
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(Fabrication process of polymer actuators
using surface micromachining)

349 7ige] gadit a9 172 124 AL Ty,
371 oA F2ske 1 96 FNE dRololHE B
slolA2ojAlg T o3 A ©HE el ol
59 A, oA AL 47, a2 4% 4 A &
g3 E % 24 AR Y 5T FFH o= AW ¥MY
28t ek ol @ 339 AL Bl nlolazo|Ad] o
T ¥R 728 Ze ¥R Q3dolH Y 38| 7hesith

3.3 0|2 B4 DX ARMOIES] dA X AF

A AHAL g ol AxA n¥Aeln EHY &2
& U 2ot} ol AxA ¥} T4 e BREL YA
319 o] 23 YFoolgl 2 ol &3 o] bsditt. A A
=4 nEAte vindd P S P2 AFoolelr} 7be
st} Ax A=A neAe B¢ nEA £ A4d, 22n &
e AS T2 dFdolHs} FAHY o] & A=A 2EA
A+, 9ed] 1A € P Ao 7YY 8 ¥R
Fad Bse A4 Aol A JFooly 4EE H3t
3 ae A2 94 Il dA] B e Aol g ¢
Z A7} gt B 5 e ol BT B4 A3
olH & AlZshe vl FH o2 283tA drt.(22)

7P 2 BE2, ol AxA REA Ui eE  ¥H
2 A231 §Hd & Hel2ER AFE YA Yelids

IR 2 x| H14A ®22(20014 28) / 25



(a)

(b)
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(b) Het 217} %,
(lon conductive polymer actuator : (a) before
and (b) after applying voltage)

(a)

(b

0% 19, ¥W2o| fH# £FE Ul oy,
(Cross section of Nafion electroless plated with Pt)
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(Comparison of IPMC with SMA)

Material
Propery~—. | IPMC SMA EAC
Displacement | >10% |<8%f{short fatigue life)| 0.1-0.3%
Force(Mpa) 10-30 ~700 30-40
Reaction speed|  us-s s-m us-5
Density 1-2.5g/cc 5-6g/cc 6-8g/cc
drive voltage 47V - 50-800V
Power
. watts watts watts
consumption
Fracture - . L
resilient elastic fragile
toughness

% IPMC : lonic Polymer Metal Composite (0|12 ME4 11
211, SMA : Shape Memory Alloy, EAC :
Electro Active Ceramic
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HiR.
(Comparison of IPMC with CP)
Pr EAP IPMC CP GEL Electrostrictive
Driving low o low high
W
voltage (1-2V) (<IV) | (breakdown 50-20MV/m)
i
isplance- large medium | large large
ment
B fast medium | slow very fast
l (1-20Hz) - | {a few Hz) | (400s) {10kHz)
F
ooed | ek | weak | weak medium
torque
ized| MEMS
Others summartz ) How to form thin film
problems | compatible

% IPMC : lonic Polymer Metal Composite (0}2 HTA 11
241, CP : Conductive Polymer (8t Mz4 1
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