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Double-parameter Characteristics Analysis of Ueda Circuit
Systems with Periodic Excitation

ZHANG Yan-long', SHI Jian-fei', WANG Li*

( 1. School of Mechanical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
2. School of Mathematics, Lanzhou City University, Lanzhou 730070, China )

Abstract : The top Lyapunov exponent of the Ueda circuit system with periodic excitation on the double-parameter
plane is calculated, and the parameter regions of periodic motion, quasi-periodic motion and chaotic motion of the system
are obtained. With the single-parameter bifurcation diagrams and Poincaré section maps, the influence of multi- parameter
coupling on the system motion stability is discussed, and the bifurcation and chaos processes of the system on the double-
parameter plane are also studied. The results show that the system local dynamic characteristics are very complex under
different parameters coupling. The influence of the mutual coupling among the parameters on the process of bifurcation and
chaos of the system is very obvious. When the external excitation amplitude is less than 1.0, the system exhibits quasi-
periodic motion in the region where the external excitation frequency is less than 1.181 or greater than 1.936. When the
external excitation amplitude is greater than 1.0, the system exhibits periodic motion and chaotic motion alternatively in the
range of the external excitation frequency below 0.9 or above 2.5. When the system parameters are selected appropriately,
the system motion will evolve into periodic motion from the quasi-periodic motion through phase lock, and then get into
chaotic motion through multi-periodic bifurcation. Under the given system parameters, the system oscillator shows chatter
motion when the external excitation frequency is less than 0.2.
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