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Fig. 13 Force transferred to the base under multi-frequency

excitations in time domain
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excitations in frequency domain
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Dynamic performance of a three-parameter isolator with

nonlinear characteristic

LIU Hai-ping', SHEN Da-shan', ZHAO Peng-peng"*
(1.School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2.Innovation Academy for Microsatellites of CAS, Shanghai 201210, China)

Abstract: A nonlinear three-parameter isolator geometrical nonlinear characteristics is provided by using X-shaped structure for fur-
ther controlling dynamic responses near the resonance frequency when the isolation performance in high frequency band is kept unaf-
fected. A compound dynamic model of nonlinear three-parameter isolator with the X-shaped structure is presented. The analytical
expressions of the nonlinear three-parameter isolator’ s dynamic responses are derived by using the harmonic balanced method
(HBM). The effectiveness of the analytical solutions of the nonlinear three-parameter isolator model is verified by comparing with
the simulation solutions and experimental data in time domain. Compared with the traditional two-parameter and three-parameter
counterparts, the nonlinear three-parameter isolator can reduce the resonance amplitude apparently and shift the corresponding peak
frequency to higher, meanwhile, exhibit limited effect on isolating performance in high frequency region. In the next section, this
research puts focus on the effects from the designing parameters that is stiffness ratio y, and y,, damping coefficient C,, initial angle
0; and the excitation force amplitude F, on the force transmissibility of the nonlinear three-parameter isolator model. The calculating
results show that stiffness ratio y, and y,, damping coefficient C, and initial angle ¢, the stiffness ratio can be used to adjust the iso-
lating performance of the nonlinear isolator effectively. However, the influences of the excitation force amplitude F, can be ignored.
The vibration isolation performance of the nonlinear three-parameter isolator outperforms than the traditional one when choosing
proper design parameters around the resonance frequency, while the dynamic performance will not be changed in the high frequen-

cy region.
Key words: nonlinear characteristics; three-parameter isolator; X-shaped structure ; Ruzicka model; Zener model
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