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Study on Free Vibration of a Fractional Oscillator
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Abstract: The analytic solution of free vibration differential equation of a fractional oscillator, which is in the form of Mittag-Leffler
function, has been obtained by Laplace transform method. The motion properties of fractional oscillator are analyzed by this analytic
solution. It is proved that the harmonic oscillator and the motion of the particle subjected to viscous drag are fractional oscillators of order
2 and 1 respecticety. The free vibration of the fractional oscillator, with its order of the fractional derivative from 1 to 2, is intrinsic
damped vibration. The speed of amplitude attenuation and the period of vibration are related to the order of the fractional derivative and
the coefficient of the first term. It is proposed that the free vibration of a fractional oscillator can be approximately replaced by the
damped vibration of a harmonic oscillator when dealing with an engineering problem. The relationship of the equivalent stiffness and
damping varying with the order of the fractional derivative and the coefficient of the first term has been gotten by fitting of data.
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