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Bilinear Hysteresis Model of Elastomeric Damper with Static Shift

WU Jing', HU Guocai' s, LIU Xiangyi', YU Renye*
(1. Aeronautical Foundation College, Naval Aviation University, Yantai, 264001, China;
2. Harbin Aircraft Industry Group Co. Ltd, Aviation Industry of China, Harbin, 150066, China)

Abstract : Based on traditional bilinear hysteresis model of elastomeric damper, slide hysteresis force can
be equivalent to viscous damping force and piecewise linear elastic force for identifying parameters easi-
ly, and decaying exponential function is introduced to indicate the changing rule of elastic force and
damping force with excitation amplitude. Complex modulus model is established for elastomeric damper
with static shift, and a parameter identification method on the basis of complex modulus and hysteresis
loop is presented. Then the accuracy of improved model and effectiveness of parameter identification
method are all validated by numerical examples. The influence of static shift on hysteresis loop and com-
plex modulus are analyzed. The results show that: hysteresis loop moves along the elastic force curve
with static shift changing, and the form of hysteresis loop changes on account of nonlinear stiffness.
When the model uses odd order elastic force and linear damping force, storage modulus appears even or-
der function changing with static shift, and loss modulus is invariant. The influence of static shift on
storage modulus and loss modulus is attributed to nonlinear stiffness and damping with displacement.
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Fig. 1 Diagram of slide hysteresis force
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Fig. 2 Fitting result of storage modulus
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Fig. 6 Hysteresis loops with various excitations
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