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Dynamic Study of a Novel Lever — type Quasi — zero Stiffness Vibration Isolation System
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Abstract: In order to reduce the influence of foundation excitation on the equipment, a novel lever — type quasi — zero — stiffness
vibration isolator was proposed. Through static analysis, the expressions of nonlinear restoring force and stiffness of the system
were derived, and the quasi — zero stiffness condition at the static equilibrium position was determined. Through the Lagrange
equation, the dynamic equation of the system was established. Using the harmonic balance method, the absolute displacement
transmissibility expression was obtained. The influence mechanism of mass ratio, leverage ratio, stiffness ratio, damping ratio
and displacement excitation amplitude on the displacement transmissibility curve is analyzed. The results show that in the low
frequency region, by comparing with the traditional quasi — zero stiffness vibration isolation system and the linear vibration
isolation system, the peak value of the absolute displacement transmissibility curve of the novel lever — type quasi — zero stiffness
vibration isolator is lower, the initial vibration isolation frequency ratio is smaller, the effective vibration isolation range is
wider, and the vibration isolation effect is better. The novel lever — type quasi — zero stiffness vibration isolation system also has
a good vibration isolation effect under large displacement excitation. The research results provide a new idea for the isolation of
small amplitude low frequency or even ultra —low frequency vibration.
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