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Evaluation of Vibration Isolation Effect
of Double-layer Isolation Systems with Flexible Foundations

LI Yuchuan , WENG Zeyu , TANG jie, YOU Hongwu
( College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract : In the case of considering the flexibility of foundation, the evaluation parameters given by mechanical
impedance cannot directly reflect the influence of the foundation’s stiffness on the isolation effect for the evaluation of the
isolation effect of the double-layer isolation system. In this paper, the mechanical model of the double-layer isolation system
with a flexible foundation is established. Five parameters for isolation efficiency evaluation associated with force
transmissibility, insertion loss, vibration level difference, transfer power flow rate and insert power flow rate are defined
respectively and their physical expressions are derived. These expressions can intuitively reflect the influence of the
foundation’ s stiffness on the isolation effect. Based on the example of a double-layer isolation system, the influence of
foundation”’ s stiffness on the variation rules of the 5 evaluation parameters vs. the excitation frequency are analyzed
respectively. It is concluded that for the double-layer isolation system with flexible foundation, the results of isolation effect
evaluation based on the five evaluation parameters are different due to the influence of the foundation’s stiffness. The results
based on the force transmissibility have small differences, while the results based on the insertion loss and insertion power
flow rate have some differences, and the results based on the vibration level difference and transfer power flow rate have
large differences.

Keywords : vibration and wave; double-layer isolation system; flexible foundation; force transmissibility; insertion
loss; vibration level difference; power flow
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