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Dynamical analysis of linear single degree-of-freedom
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Abstract
A linear single degree-of-freedom oscillator with fractional-order derivative is researched by the averaging method, and the ap-
proximately analytical solution is obtained. The effects of the parameters on the dynamical property, including the fractional coefficient
and the fractional order, are characterized by the equivalent linear damping coefficient and the equivalent linear stiffness, and this con-
clusion is entirely different from the published results. The comparison of the analytical solution with the numerical results verifies the
correctness of the approximately analytical results. The following analysis on the effects of the fractional parameters on the amplitude-
frequency is fulfilled, and it is found that the fractional coefficient and the fractional order could affect not only the resonance amplitude

through the equivalent linear damping coefficient, but also the resonance frequency by the equivalent linear stiffness.
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