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Subharmonic Resonance of Suspension System with
Negative Stiffness and Air Spring in Parallel

Cao Jihuan, Niu Jiangchuan, Wang Jun

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract; The subharmonic resonance of a single-degree-of-freedom suspension system with negative
stiffness and air spring in parallel was analyzed. The approximate analytical solution of the system under
harmonic excitation was obtained by means of averaging method. The numerical solution of the system
was obtained by Runge-Kutta method. The accuracy of the approximate analytical solution was verified
by comparing with the numerical solution. The existence conditions and stability of steady-state solution
of the system were analyzed. The effects of negative stiffness, air spring and damping on the 1/3 sub-
harmonic resonance amplitude-frequency response and existing conditions of the system were analyzed in
detail, which could provide a theoretical reference for the design of suspension system.
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