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Abstract

In this paper, a differential quadrature method (DQM) is developed to study the nonlinear dy-
namic behaviors of a viscoelastic cantilever beam subjected to transverse loads and axial loads.
The partial differential nonlinear governing equation of the cantilever beam is discretized in
space region using DQM. For the boundary conditions of the cantilever beam, a new method is
proposed to deal with the boundary conditions. Based on the numerical results, the nonlinear dy-
namical behaviors, such as the bifurcations and chaotic motions of the viscoelastic cantilever
beam, are investigated by using the bifurcation diagrams, Poincare maps and phase portraits. It is
drawn the conclusion from numerical simulation results that the DQM and a new method of ap-
plying the boundary conditions can be effectively used to analyze the nonlinear dynamics proper-
ties of cantilever beam structures.
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Figure 1. The model of viscoelastic cantilever beam
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Figure 2. Effect of the amplltude of transverse load
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Figure 3. Effect of the frequency of transverse load
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Figure 6. Periodic-2 motion appears when Fy =500 N, @ = 25 Hz
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Figure 8. Periodic-6 motion appears when Fo =500 N, @ = 32.4 Hz
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