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Fig. 1 An inhomogeneous magneto-electro-elastic plate
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Propagation of thickness-twist waves in a inhomogeneous

magneto-electro-elastic plate

KONG Yan-ping®, GUO Shu-qi, LIU Jin-xi

(Department of Engineering Mechanics, Shijiazhuang Tiedao University. Shijiazhuang 050043, China)

Abstract; Many application of piezoelectric and piezomagnetic compound materials have close connection
with the propagation of elastic waves. This needs us firstly gain clear of the laws of elastic waves propa-
gation theoretically. We study thickness-twist vibrations and waves in unbounded, multi-sectioned mag-
neto-electro-elastic plate. An exact solution from the three-dimensional equations of magneto-electro-e-
lastic material is obtained. Wave propagation characteristics are calculated based on the solution. The

results are useful in the understanding and design of plate resonators, filters and acoustic wave sensors.

Key words: magneto-electro-elastic material; piezoelectric material; piezomagnetic material ; wave; vibrate

(k#5838 71)
Chaotic characteristic analysis of seismic dynamic reponses of SDOF systems

YANG Pi-xin, YANG Di-xiong”
(Department of Engineering Mechanics, State Key Laboratory for

Structural Analysis of Industrial Equipment, Dalian University of Technology, Dalian 116024, China)

Abstract. Nonlinear dynamics theory and chaotic time series analysis are suggested to examine the chaot-
ic characteristic of dynamic responses of single degree of freedom (SDOF) system subjected to earth-
quake ground motions in this paper. The typical near-fault ground motion records are selected as the
seismic input. Then, the chaotic time series analysis is applied to calculate quantitatively the nonlinear
characteristic parameters of acceleration responses of elastic and inelastic SDOF systems with representa-
tive periods. Numerical results show that the correlation dimension of these acceleration responses is
fractal dimension, and their maximal Lyapunov exponent is larger than 0. Moreover, it is illustrated
that the seismic dynamic responses of SDOF system under earthquake excitation present the chaotic
character rather than the pure random signal, which provides us new approach and new perspective for

understanding the irregularity and complexity of the seismic dynamic responses of structures.

Key words: SDOF systems; seismic dynamic responses; chaotic time series analysis; correlation dimen-

sion; maximal Lyapunov exponent



