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A Study on the Optimum Design of the Piezoelectric Actuator
Using the Finite Element Method

C.-K. Lim (Mech. Eng. Dept., CNU), H. G. Beom and Y.-S. Yang (Mech. Eng. Dept., CNU)

ABSTRACT

In this paper, the multilayer actuator is investigated by using the finite element method. The material is taken to
be piezoelectric. The capacitor and interdigital w/floating type actuator are compared to the stress field distribution
under the uniform electric field. As the length of the floating electrode in the interdigital w/floating actuator changes,

the stress field around the edge of electrode is studied.
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(a) Capacitor-structure (b) interdigital w/floating

Fig. 1 Piezoelectric multilayer actuators
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(b) Intcrdlglta] w/floating actuator
Fig. 2 Boundary conditions for the piezoelectric
actuators
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1. Material property of PZT-4
C, = 132GPa, Cp=71GPa
C; = 713 GPa, = 115 GPa,
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Cy = 35.3GPa
ey = —6.5C/m% ey =23.3C/m*
€15 = 17 C/I'IT2

en =151 x107C/Vm
€33 = 130 x 10710 C/Vm
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Fig. 3 Mesh of the multilayer actuators
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Fig. 4 The normal stresses of capacitor type actuator
and Interdigital w/floating actuator
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Fig. 5 The Strength of electric field at the each tip of

the electrodes
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