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Nondimensional Parametric Study

of a Timoshenko Rotating Shaft Subject to Moving Mass
and Compressive Axial Forces
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ABSTRACT

The Timoshenko beam theories are used to model the rotating shaft. The nondimensional

equations of motion for the rotating shaft subjected to moving mass and compressive axial forces

are derived by using Hamilton's principle. Influence of system parameters such as the speed ratio,
the mass ratio and the Rayleigh coefficient is discussed on the response of the moving system.
The effects of compressive axial forces are also included in the analysis. The results are
presented and compared with the available solutions of a rotating shaft subject to a moving mass

and a moving load.
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Fig.1 A rotating shaft subjected to moving mass
and axial forces
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Table2 Values of Maximum wv/v, under the

moving mass with various values of the
compressive axial forces ratio f,
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