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Study on Rationality of Fractional Derivative Constitutive Model of Rubber Viscoelasticity

HE Songlin, YU An, REN Jie
(School of Mechanical and Electrical Engineering, Kunming University, Kunming, Yunnan, China 650214 )

Abstract: Laplace transform is used to solve the particle motion differential equation which is only affected by the force directly
proportional to the fractional derivative term. From the analytical solution, it can be seen that the particle vibrates with damping.
Therefore, the fractional derivative term can be used to describe the viscoelastic force of rubber material. The standard Kelvin Voigt model
and the free vibration period expressions of rubber band oscillator under the fractional derivative model are obtained. The experimental
results show that the free vibration period of rubber band oscillator is about 6% smaller than that of corresponding harmonic oscillator. This
result is consistent with the prediction of fractional derivative model, but deviates from the prediction of standard Kelvin Voigt model.
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