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Chaos of vehicle suspension system with fractional order nonlinearity

under dual frequency excitation

CHANG Yujian'*, SUN Ya-ting', CHEN En-{i’, LI Shao-hua’, XING Wu-cé’
(1.School of Electrical and Electronic Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2.State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: The chaotic motion of 1/4 vehicle suspension model with fractional nonlinear characteristic under dual frequency excita-
tion is studied. Using the Melnikov method, the analytical necessary conditions for heteroclinic chaotic motion of the system are de-
rived, and the threshold of the chaotic boundary surface of the system is obtained. The influence of various parameters of the sus-
pension system on the chaotic boundary surface is discussed. Time history diagram, spectrum diagram, phase diagram, Poincarée
cross section diagram and maximum Lyapunov index are used for numerical verification. The results show that there is chaotic mo-
tion in the suspension system under dual frequency excitation, and the damping coefficient, stiffness coefficient and other parame-
ters have certain influence on the threshold value of the chaotic boundary surface in the suspension system with fractional order, in

which the fractional order term and coefficient and linear damping coefficient have great influence.
Key words: nonlinear vibration; vehicle suspension; chaotic motion; dual frequency excitation; fractional order
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