e AE =23 AY, A3 A 13E, pp. 121~128, 2007 121

I
MO

=

AE A A% 9Y o EL 048 WY, JA #FE 2:
xrte 23 FEES 94 HA

— % *k
@zt . =Yg . UFA

Al
(2006 3 9% 79 A4,20063 112 28Y AAIYR)

A Coupled Analysis of Smart Plate Under Electro-Mechanical Loading
Using Enhanced Lower-Order Shear Deformation Theory

Jinho Oh, Maenghyo Cho and Jun-Sik Kim

Key Words :  Shear Deformable Plate Theory({ T W3 H@o]E), Coupled Electro-Mechanical
Loading(@4 8 A7), 714 3}%), Smart Composite Plate Model(=FIE E3 A A3
)

Abstract

Enhanced lower order shear deformation theory is developed in this study. Generally, lower order theories
are not adequate to predict accurate deformation and stress distribution through the thickness of laminated
plate. For the accurate prediction of detailed stress and deformation distributions through the thickness, higher
order zigzag theories have been proposed. However, in most cases, simplified zigzag higher order theory
requires C, shape functions in finite element implementation. In commercial FE softwares, C, shape

functions are not so common in plate and shell analysis. Thus zigzag theories are useful for the highly
accurate prediction of thick composite behaviors but they are not practical in the sense that they cannot be
used conveniently in the commercial package. In practice, iso-parametric C, plate model is the standard

model for the analysis and design of composite laminated plates and shells. Thus in the present study, an
enhanced lower order shear deformation theory is developed. The proposed theory requires only C, shape

function in FE implementation. The least-squared energy error between the lower order theory and higher
order theory is minimized. An enhanced lower order shear deformation theory(ELSDT) in this paper is
proposed for smart structure under complex loadings. The ELSDT is constructed by the strain energy
transformation and fully coupled mechanical, electric loading cases are studied. In order to obtain accurate
prediction, zigzag in-plane displacement and transverse normal deformation are considered in the deformation
field. In the electric behavior, open-circuit condition as well as closed-circuit condition is considered. Through
the numerous examples, the accuracy and robustness of present theory are demonstrated.
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