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Spherical Symmetric Steady State Response of
Piezoelectric Spherical Shell Under
External Excitation

LI Hong yun, LIU Zheng xing, LIN Qi rong
( Department of Engineering Mechanics, Shanghai Jiaotong
University, Shanghai 200030, PR China)

Abstract: Spherical symmetric steady state response problem of piezoelectric spherical shell in the
absence of body force and free charges is disaussed. The steady state response solutions of mechani-
cal displacement, stresses, strains, potential and eledric displacement were derived from constitutive
relations, geometric and motion equations for the piezoelectric medium under external excitation (i

e. applied surface traction and potential) in spherical coordinate system. As an application of the gen-
erad solutions, the problem of an elastic spherical shell with piezoeledric aduator and sensor layers
was solved. The results could provide good theoretical basis for the spherical symmetric dynamic con-
trol problem of piezoelectric intelligent structure. Furthermore, the solutions can serve as reference

for the research of general dynamic control problem.

Key words: piezoelectric material; steady state response; spherical coordinate system; actuaor lay-

er; sensor layer



