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(a) Time-history curve; (b) Power spectrum; (c) Phase portrait; (d) Poincar’e map
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NONLINEAR AEROELASTIC CHARACTERISTIC OF
A THERMOELASTIC BEAM WITH VOIDS”

Zhu Yuanyuan'® Li Ying’ Cheng Changjun’
(1. Department of Computer Science and Technology, Shanghai Normal University, Shanghai 200234, China )
(2. Department of Mechanics, Shanghai University, Shanghai 200072, China)

Abstract In this study, based on the complete nonlinear mathematical model obtained from the generalized Hamilton
principle of isotropic thermoelastic beams with voids and the aerodynamic pressure loading presented by the first order
modified piston theory, the governing differential equations and the deterministic conditions of solutions for a ther-
moelastic beam with fixed ends and located in a high-speed or an ultra-high speed flow are presented, which are ex-
pressed by the axial and lateral displacements and the two “moments” defined by changes of the volume fraction of
voids and the temperature field. In order to consider the nonlinear aeroelastic characteristic of the thermoelastic beam
with voids subjected to the transverse loading and aerodynamic pressure loading, the differential quadrature method is
applied to discretize the governing differential equations on the spatial domains, and a system of ordinary differential e-
quations with respect to time is yielded and solved through the fourth-order Runge-Kutta method. From this, the aero-

elastic characteristic of the beam is studied and the effect of parameters is considered as well.

Key words thermoelastic beam with voids, finite deformation, the first order modified piston, differential

quadrature method, aeroelastic characteristic
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