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SIMPLIFIED GURTIN-TYPE VARIATIONAL PRINCIPLES FOR
ELASTODYNAMICS OF PIEZOELECTRIC THICK PLATE"

Zhu Huijian' Luo En’
(1. Department of Computer Science ,Guangdong Polytechnic Normal University ,Guangzhou 510665, China)
(2. Department of Applied Mechanics and Engineering ,Sun Yat-sen University , Guangzhou 510275, China)

Abstract According to the basic idea of classical Yin-Yang complementarity and modern dual-complementarity ,
in a new, simple and unified way proposed by Luo, the simplified Gurtin-type variational principles for elastody-
namics of piezoelectric thick plate can be established systematically. The simplified Gurtin-type variational princi-
ples can fully characterize the initial-boundary problem of elastodynamics of piezoelectric thick plate. An impor-
tant integral relation is given, which can be considered as the generalized principle of virtual work for dynamics of
piezoelectric thick plate. Based on this relation, it is possible not only to obtain the principles of virtual work,
but also to derive systematically the complementary functionals for eight-field, six-field, four-field simplified Gur-
tin-type variational principles and the potential energy functional for three-field and two-field simplified Gurtin-
type principle for elastodynamics of piezoelectric thick plate by the generalized Legendre transformation given in
this paper . Furthermore , with this approach, the intrinsic relation among various principles can be explained

clearly.

Key words piezoelectric thick plate, dynamics, simplified Gurtin-type variational principles, dual-com-

plementary relation, initial-boundary-value problem
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