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MULTIPLE PERIODIC MOTIONS OF A HONEYCOMB
SANDWICH PLATE WITH NEGATIVE POISSON’S RATIO *

Zhu Shaotao'

1i JingH

Zhang Wei’

(1.Faculty of Science , Beijing University of Technology , Beijing 100124, China)

(2.Faculty of Materials and Manufacturing , Beijing University of Technology , Beijing 100124, China)

Abstract

A high-dimensional Melnikov method is developed to study bifurcations of multiple periodic solutions of non-

linear dynamical systems with parameters, and applied to study of complex nonlinear dynamical behaviors such as multi-

ple periodic motions of honeycomb sandwich plates with negative Poisson’s ratio. By constructing the curvilinear coordi-

nates and Poincaré map, the Melnikov function suitable for a four-dimensional nonlinear dynamical system with parame-

ters is developed. The decision theorems on existence and number of multiple periodic solutions are obtained. Based on

the theoretical results, the multiple periodic motions of honeycomb sandwich plate with negative Poisson’s ratio under in-

plane and transverse excitations are investigated. The existence, number and parameter control conditions of periodic or-

bits are derived. The influence of transverse excitation on the system’s dynamical behaviors is discussed. Under certain

parameter conditions, there exist at most four periodic orbits, and the phase portrait configurations are given by numeri-

cal simulations to verify the theoretical results.
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