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Abstract : Based on the differential quadrature finite element method (DQFEM) and the theory of Timoshenko beams,
the free vibration characteristics of the functionally gradient rotating shaft with variable cross-sections are studied. Firstly,
the theoretical analysis model is established by using the above theory and method. Then, the calculation results of the pre-
sented model are compared with those of the existing literatures and the finite element software ANSY'S for verification. The
results show that the model is accurate, stable and universal. Finally, the influences of the taper coefficient and gradient coef-
ficient on the natural frequency and critical speed of the shaft are investigated by using the established model. The corre-
sponding results show that both the taper coefficient and gradient coefficient have different effects on the natural frequency
and critical speed. Meanwhile, it is worth mentioning that the torrsional natural frequency of the shaft will bifurcate with the
rotating speed increasing.
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