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(b) bifurcation diagrams for the displacement w via ¢,
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USING DQM TO ANALYZE THE NONPLANAR NONLINEAR VIBRATIONA
OF AN AXIALLY MOVING VISCOELASTIC BEAM*
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(1. College of Mechanical Engineering, Beijing University of Technology, Beijing 100124, China)
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Wang Dongmei' "

Abstract This paper used the differential quadrature method (DQM) to investigate the dynamic behaviors for
the nonplanar nonlinear vibrations of an axially moving viscoelastic beam. The mathematical model of the non-
planar nonlinear vibration of the axially moving viscoelastic beam is very complex nonlinear partial differential e-
quations. Firstly, the nonlinear governing equations of nonplanar motion for the axially moving viscoelastic beam
were solved by using the DQM for the first time. Then, based on the numerical results, the bifurcation diagrams,
phase portraits and time history diagrams were used to analyze the complex nonlinear dynamic behaviors of the ax-

ially moving viscoelastic beam.

Key words differential quadrature method, axially moving viscoelastic beam, nonplanar motion, chaos,

bifurcation
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