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A Finite—element Method of a Multilayer Piezoelectric Body for an Actuator
Depending on Inner Electrode Pattern
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(Hyeung-Gyu Lee" and Hyung-Won Kang‘)

Abstract

New piezoelectric actuator design, which can reduce the number of the stacking layer without
lowering the piezoelectric displacement, is suggested in this work. Each layer of the new designed
multilayer actuator has the same electrode pattern as the cross-sectioned layer of the existing
multilayer actuator has. The piezoelectric displacement was calculated by Finite-Element Method
(FEM) analysis. The maximum piezoelectric displacement of the new-designed actuator with 13 layers
was calculated to be almost same value (55.9 m) as that of the existing actuator with 25 layers(60.1 um).
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Fig. 3. Electrode line which will be printed in

the exchanged multilayer piezoelectric
body.
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Fig. 4. Exchanged multilayer piezoelectric body.
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Fig. 5. Status in the exchanged multilayer
piezoelectric body.

At Y Heo] FAHA 28 5 Ae A
o] A drt

a9 5 dAE HE3E ¢AA 239 AH
e YA AF FAE 71Ed dinEiA g
o7l wiEel AWHY HojH FAE A U
2 #29% & Utk

22 AWM X MA

FERAMFEM)S 72ESL 848 &

g #HE FEoE Fajste] Az 245 A
= A, A, el B HHS HEstd A2
HT g2 247 AFE B3l 72E A
Ao g LS BHE HE T 12ZHH

E 1L A%9 43A 249 A8 Y
Table 1. Material constants of the multilayer
piezoelectric body.
Density 0.750E+04 ke/mr
si” 0.123E-10 m'/N
s -0.405E-11 m'/N
- st -0.531E-11 m/N
S35 0.155E-10 m/N
et 0.390E-10 s
dis 0.496E-09 C/N
ds1 -0.123E-09 C/N
dss 0.289E-09 C/N
e’ 1.306E-08 F/m
€357 1.151E-08 F/m
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Fig. 6. Displacement of the multilayer piezo—
electric body.
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Fig. 7. Displacement of the exchanged multi-
layer piezoelectric body.
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