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Design and Analysis of a novel quasi-zero stiffness vibration isolation system
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Abstract .

Combining parallelly a negative stiffness disk spring with a linear positive stiffness spring, a novel quasi-

zero stiffness vibration isolation system was designed. In the static characteristics analysis, the force-displacement

relationship and the stiffness-displacement relationship of the system were established, the system parameters offering zero

stiffness at the equilibrium position of the system were derived. In the dynamic characteristics analysis, the nonlinear

dynamic equations were established, respectively when the system was excited by a harmonic force or a harmonic

displacement. By using the averaging method, the effects of system parameters and the excitation amplitude on the force

transmissibility and the displacement transmissibility of the system were analyzed. Compared with its equivalent linear

system, this system was proved to be superior in low frequency and ultra-low frequency vibration isolations. The results

offered a theoretical guidance for design and application of the novel quasi-zero stiffness vibration isolation system.
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Fig. 1 Schematic diagram of a disk spring
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