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Nonlinear dynamics of metal rubber damper
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Abstract: The nonlinear dynamics equation including nonlinear stiffness and hysteresis resilience was developed. The
frequency response equation was derived and the nonlinear vibration characteristics and stability of the metal rubber
damper to a seismic excitation were analyzed by the method of harmonic balance. The effect of nonlinear factors was
studied. The division equation of the vibration stability and instability area was obtained. The results show that the
nonlinear parameters by hysteresis resilience result in the left removal of the main resonance, and the condition of the
nonlinear stiffness and hysteresis resilience neglected are obtained. The conclusions are helpful to the accurate design and
effect analysis of metal rubber damper.
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Fig.1 Hysteresis loop of dry-friction force and distance
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Fig.2 Model of metal rubber isolation system
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Fig.3 Effect of nonlinear stiffness factors on frequency
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