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Dynamic Analysis of a Spatial Coupled Timoshenko
Rotating Shaft With Large Displacements

7HU Husi liang
( Department of Mechanics, Shanghai University, Shanghai 200436, P R China)

Abstract: The dynamic simulation is presented for an axial moving flexible rotating shafts, which have
large rigid motions and small elastic deformaion. The effects of the axial inertia, shear deformation,
rotating inertia, gyroscopic moment, and dynamic unbalance are considered based on the Timoshenko
rotating shaft theory. The equations of motion and boundary conditions are derived by Hamilton princi-
ple, and the solution is obtained by using the perturbation approach and assuming mode method. This
study confirms tha the influence of the axial rigid motion, shear deformation, slenderness ratio and ro-
tating speed on the dynamic behavior of Timoshenkorotating shaft is evident, especially to a high angw

lar velocity rotor.

Key words: Timoshenko rating shaft, dynamic response; nonlinear model; coupled vibration



