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Theoretical Analysis and Vibration Isolation Performance Study
of Double-layer Metal Rubber Isolators
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Abstract : Aiming at the high requirements of vibration isolation performance of precision electronic equipment, a type
of double-layer metal rubber nonlinear vibration isolators was researched and designed. Firstly, based on the non-linear
characteristics of metal rubber materials, a mechanical model of a 2-DOF metal rubber material isolator was established. The
absolute displacement transmissibility curve of the mechanical model was solved by the average method and verified by
numerical simulation. Then, the influences of dry friction and nonlinear stiffness on the vibration isolation effect of this
model were analyzed. It is shown that the increase of dry friction can significantly reduce the resonance peak, and the
increase of nonlinear stiffness will not only change resonance peak position, but also increase the resonance peak magnitude.
Finally, the double-layer vibration isolation physical system was optimized and designed based on the theoretical model, and
physical tests were performed to verify the correctness of the theoretical model. The theoretical analysis and experimental

verification in this study provide a basis and method for the design of metal rubber isolators.
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