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MULTI-PULSE ORBITS IN NONLINEAR NON-PLANAR
MOTION OF A CANTILEVER BEAM"

Yao Minghui  Zhang Wei
(College of Mechanical Engineering, Beijing University of Technology, Beijing 100022, China)

Abstract First we formulated a set of integral-partial differential governing equations,which describes the
non-linear non-planar oscillations of a cantilever beam. Then by applying the Galerkin procedure and the
multi-scale method, we obtained the averaged equations; From the partial differential governing equations
and from the averaged equation and by using the theory of normal form,we found the explicit formulas of
normal form. Based on the normal form obtained above, the dissipative version of the energy-phrasc
method was utilized to analyze the multi-pulse global bifurcations and chaotic dynamics in the nonlinear
nonplanar oscillations of the cantilever beam, which predicted that there are some multi-pulse Shilnikov
type orbits. The numerical simulations shows that the multi-pulse Shilnikov type orbits do exist in the

nonlinear nonplanar oscillations of the cantilever beam.

Key words cantilever beam, multi-pulse Shilnikov orbits, nonlinear non-planar oscillations, chaotic

dynamics
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