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Simulation and Experimental Research on Dynamics
Characteristics of a Novel Dual-chamber Isolator

ZHOU Jun-hui, CHEN Qian , LI Fang-shuo

( State Key Laboratory of Mechanics and Control of Mechnical Structures,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China )
Abstract : The dual-chamber Solid and Liquid Mixture (SALiM) isolator is a novel isolator which is designed for

vibration isolation of heavy equipment with low frequency. It consists of main chamber, additional chamber and the oil pipe
connecting the two chambers. According to the momentum equation of the fluid in the connection pipe, the nonlinear
dynamic model of the vibration isolator is established. The equivalent stiffness and damping expressions are derived by
simplifying the nonlinear fluid damping to a linear viscous damping when the isolator is excited by harmonic signals. The
theoretical and simulation results show that the equivalent stiffness and damping of the system have complex properties.
Since the internal flow of the connection pipe is affected by the fluid damping force and the inertia force of the liquid
column in the pipe, the isolator may show stiftness hardening or softening effects under various situations. The stiffness and
damping characteristics of the isolator are tested by an MTS. A vibration isolation system is established to test the frequency
response characteristics of the isolator. The experimental results verify the theoretical and simulation results. This work
provides a foundation for the engineering design of the isolators.
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