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Analysis of Free Vibration of Rotating Tapered Beams using
Dynamic Stiffness Method

HAN Wei, MAO Qibo

( School of Aircraft Engineering, Nanchang HangKong University, Nanchang 330063, China )

Abstract : The dynamic stiffness method is employed to analyse the vibration problem for rotating tapered beams.
Based on Euler-Bernoulli beam theory, the governing equation of free vibration of a rotating tapered beam is derived. Then
the dynamic stiffness matrix is developed by using the dynamic stiffness method. Finally, the natural frequencies and
corresponding mode shapes of the beam are obtained by using fzero function of MATLAB. The accuracy and effectiveness
of the proposed method are verified by numerical calculations. Furthermore, the influences of the hub radius, rotating speed
and taper ratio on the natural frequency are discussed in detail.
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