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NONLINEAR DYNAMICS MODELING AND NUMERICAL ANALYSIS OF
TELESCOPING-AND -TRANSLATING COMPOSITE

LAMINATED CANTILEVER BEAM "~

Liu Yan'*" Zhang Wei' Wang Dongmei'"’
(1. College of Mechanical Engineering, Beijing University of Technology, Beijing 100124, China)
(2. Department of Physics and Electronic Information, China West Normal University Nanchong, Nanchong 637002, China)
(3. Department of Mathematics Jining University Qufu, Shandong 273155, China)

Abstract Firstly, based on the Reddy higher-order shear deformation theory and the pneumatic elastic piston
theory, the nonlinear governing equations of motion for an axially moving cantilever beam were established by u-
sing the generalized Hamilton’ s principle, and the first order nonlinear aerodynamic force and parametric excita-
tion in-plane were obtained. After introducing dimensionless variables and parameters, the nonlinear governing e-
quations became dimensionless equations. At last, according to Galerkin’s approach, the governing equations of
motion were simplified to three ordinary differential nonlinear dynamic equations. As long as the suitable compos-
ite material and relevant parameters are given, the relevant vibration characters of the modeling during deploy-

ment and retrieval can be analyzed by using numerical method.

Key words telescoping-and-translating beam, composite material laminated beam, higher-order shear de-

formation theory, pneumatic elastic piston theory, nonlinear dynamic
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