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RESEARCH ON COMPLEX DYNAMICS OF A CIRGULAR
ANTENNA STRUCTURE*

Ma Wensai'  Lii Shufeng'”  Yang Shaowu’  Zhang Wei’
(1. School of Science ,Inner Mongolia University of Technology ,Hohhot 010051, China)
(2. College of Mechanical and Electrical Engineering ,Beijing Information Science and Technology University ,Beijing 100192, China)
(3. Faculty of Materials and Manufacturing ,Beijing University of Technology ,Beijing 100124 , China)

Abstract Partial improved high-dimensional generalized Melnikov method is developed to study chaotic motions
of a nonlinear dynamical system, and applied to investigate complex nonlinear dynamical behaviors,i. e. , chaotic
motions of a circular antenna structure. By defining appropriate cross-sections, the Melnikov function is devel-
oped for studying five dimensional parametric autonomous nonlinear dynamical systems, with the region of multi-
pulse chaotic motion in the sense of Smale horseshoe and the judgement theorem being obtained. The theoretical
results are applied to study chaotic motion of the circular antenna structure under combined in-plane excitation
and transverse excitation. The unstable region of the system with multi-pulse chaotic vibration and the correspond-
ing parameter conditions are derived. The influence of damping and parameter excitation coefficients on the dy-
namic behavior of the system are discussed. Phase diagrams are given by numerical simulation to verify the theo-

retical results.
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