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Bifurcation Control Method for Nonlinear Quasi-zero Stiffness System

CAI Fujian, SHAO Mingiang
(State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics &. Astronautics,
Nanjing 210016, China)

Abstract: Relying on the ultra-stable vehicle-mounted vibration isolation platform, a quasi-zero stiffness
system composed of wrap-around lateral elastic supports is established, and the nonlinear dynamic
characteristics of the system and the active vibration adjustment method are studied to obtain excellent
vibration isolation effect. The structural parameters of the system are determined according to the relationship
between the overall stiffness and displacement of the system, and the harmonic balance method is used to
obtain the dynamic response law and nonlinear amplitude-frequency response function of the system. The
nonlinear bifurcation characteristics of the system are further studied on the active control method, the
bifurcation control method of the quasi-zero stiffness system is obtained, and the bifurcation of the system is
eliminated by selecting appropriate control parameters. The simulation results show that the bifurcation
control method can effectively eliminate the bifurcation and achieve the effect of vibration suppression under
the appropriate control parameters.
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Fig.2 Force-displacement curve of a quasizero stiffness
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