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Influence of nonlinear hysteretic damping on force transmissibility of a vibration isolation system
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Abstract .

friction damping under nonlinear geometric condition on the force transmissibility of the system was investigated. Being

To improve performances of a vibration isolation system, the influence of hysteretic damping caused by

different from the traditional single DOF vibration isolation model, an unconstrained 2-DOF vibration isolation model was
built, containing the influence of the base mass. Its motion equation was solved by using the averaging method to get the
frequency-amplitude equation. Then the expressions of the force transmissibility and the force-displacement
transmissibility of the system were derived. It was shown that mass, damping and excitation frequency are the dominant
parameters to influence the transmissibility; comparing to linear viscous damping, the hysteretic damping has a better
performance to isolate vibration, it not only suppresses the resonance responses, but also improves the isolation
performances at high frequencies. At last, a numerical solution of the force transmissibility for the motion equation with
frequency-sweeping force excitation was calculated. The results showed that the simulation results agree well with the
theorectical ones, the vibration isolation system with geometric nonlinear hysteretic damping has a better performance of
vibration isolation.
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Fig. 1 Sketch of the vibration isolation system
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