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Fig. 1 The 3D bimorph beam model



HEY . 0B - ZAY - o AP BIALIRAA A2 A%

———————————————

Table 1 Calculated material properties for different
applied voltages of a bimorph beam model

Model type biomorph beam model
Applied voltage 3V 4V
Elastic modulus (MPa) 241 421

Thermal expansion 1.25¢-3 1.69¢-3

A2 384 FTQ ANSYS(ver 10.0)8 ol &
st Adol ALEE AT YT 32 N =Y
& AAsta (Fig. 1) 48 & S8l A5 a5-¥ 9
BA AFRE o€ HE3tq B AFE o
Z3ted gad Zdd mEdeE 2R
(Table 1). 57} vlo]BX ¥ md9] A7} At(V)H
Y W(s) BAE o188y IPMCY #7714
A Al (electo-mechanical coupling coefficient, ds,)
g Aista, oy ©A @ St 71 (thermal
analogy)& 0|83t F719 3% AF(a))E A
B39 Aol HE B9 57, L& B9 o),
W B & YEY, EE A4E R AR
g golth B8 IPMCY 571 gAlITE blolw
= 59| %3] 5 F(blocking force, Fy) Alxtalo] 2
dE B3 A5 B 7Y 859 B 2l §
& HEetod IPMCY AA FY Ao WE o
ASE)E AT FEE 329 B 2de
ANSYS multiphysicsol A A 38 coupled-field
SOLIDS E}¢l9} 69 Al 94aFos 884 7Yy
Bdon ol F A, 714, @ % FE@AI
g AA wAY M F3o] 5t APS
T 39 A %3 dFH 9 ¥y g 8
M 299 B4 24 AR ¥sE FE3E 54
o 3719 AL dEdE X3 AFJ} Hu
2 o9 A¥ud HM ARE M2 vagezn
A 2dY g 57l vlol2X B 2dg AZFEqc)

22 FHElE =YY

ZHHEHE 717U FEL FUY £ Y= B2
W27t grslojol sluz, JtHE TFEE 945
oy Bol FHo] FI Fe= AFHojorgn}, 3
7ol 1.5 mme {FEY 7Flelele} Fiel Zojs}
ImmQl BALE d¥E 2= 59 g} 2
A1ete & d o] fARBlER, B AFgME
& de doj7 1 mmQ FAMZY dee 3 2

38

Geometry (Block type)
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Fig. 2 Geometry and finite element model of a
block type active catheter

Geometry (Tubing type)

Fig. 3 Geometry and finite element model of a
tube type active catheter
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Fig. 4 (a) Simulated displacements using finite
clement  analysis model for  applied
voltage of 3V and 4V (b)Force-
displacement relationships for an IPMC
actuator
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Table 2 Maximum displacements and deflection angles for different catheters

block type tube type
lumen diameter(mm) 0.2 0.3 0.4 0.5 0.8 1.0
max displacement(mm) 6.69 6.63 6.53 5.18 487 4.6
deflection angle(®) 185 183 18.1 14.5 134 12.9

lumen dlameters : 0.3mm

;;;;;

lumen diameters : 0.4mm
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Fig. 5 Simulated displacement of block catheters with
different size lumen diameters

lumen diameters : 0.5mm
P — 5
H P

o

Fig. 6 Simulated displacement of tube catheters with
different size lumen diameters
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