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Tab. 1 Basic parameters of the studied metal rubber

Va2l R F/mm £B 2 HAA/mm AR E

0.3 0.316
A 23X33X12 0.3 0. 348
0.3 0.379
0. 15 0. 316
B 13X23X8 0. 15 0. 348
0.15 0.379
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Fig. 3 Metal rubber samples
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Fig. 6 Comparison of hysteresis restoring force-displacement curves by experimental and theoretical methods
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Tab. 2 Comparison of intercept and viscous damping coefficients

AR X 8 B W RhPEEH e R %

0.316 2.24 2.10732
0.348 4.4 3.99904
0.379 5.5 4. 8879
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Fig. 8 Effects of excitation frequency on energy dissipation of metal rubber under different relative densities
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Tab. 3 Viscous damping coefficients of metal rubber with different relative densities and excitation frequencies

A X 2 2Hz 4 Hz 6 Hz 8 Hz
0.316 1.953 1.529 1.401 1. 380
0. 348 4. 289 3.439 1.953 1.868
0. 379 7.091 6. 242 5. 605 5.520
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Elasto-hysteresis model and experimental study of
metal rubber based on equivalent damping theory

XUE Xin, RUAN Shixin, BAI Hongbai
(Engineering Research Center for Metal Rubber, School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou

350116, Fujian, China)

Abstract: In order to describe the nonlinear hysteretic characteristics of elastic-porous metal rubber,
the hysteretic restoring force-displacement curve is divided into a nonlinear single value curve and an
ellipse. The corresponding parameter identification approach based on equivalent damping theory is
proposed for the macroscopic phenomenal model, which can be used for the mechanical
characterization of viscoelastic damping materials. Dynamic experimental tests of annular metal rubber
with different relative densities are performed to verify the accuracy of the proposed theoretical model.
The results reveal that this model can be used to reduce the nonlinear order of dynamic system and
well describe the elasto-hysteresis behavior of metal rubber. In addition, the energy dissipation
characteristics of metal rubber under different excitation {requencies are studied experimentally. The
results indicate that the viscous damping ability is not susceptible to excitation frequency under the
condition of high frequency. The energy dissipation of metal rubber exhibits a linear positive
correlation to the loading amplitude. The proposed elasto-hysteresis model based on equivalent
damping theory has good suitability and can be expanded for the mechanical characterization of similar
elasto-porous materials, providing a theoretical basis for engineering applications.

Keywords: metal rubber; elasto-hysteresis model; parameter identification; equivalent damping

theory; viscous damping coefficient



