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ABSTRACT

The dynamic stability of spinning beam with free boundary conditions for both
subjected to a tip follower force Py + Picos.@t

edges
is analyzed. It is studied that the beam has a

concentrated mass. and then the effects of the axial locations of the mass are studied. The beam
is modelled with the Timoshenko type shear deformations. The Hamilton's principle is used to
derive the equations of motion, and the critical spinning speed of a beam subjected to a follower
force with various non-dimensional parameters is investigated. The finite elements are used with
c® continuity to analyze the spinning beam model, and the method of multiple scales is tried to
investigate the dynamic instability regions. The governing equations of motion involve periodic
coefficients, which are not in the form of standard Mathieu-Hill equations. The result shows
that the concentrated mass increases the dynamic stability of the spinning free-free beam

subjected to a thrust.
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model subjected to a thrust
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Fig. 2 The effect of spinning to the
eigenvalues of the beam subjected to constant
follower force with concentrated mass

(S=10°, R=00003, M=02, 70, x=05)
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Fig. 3 Parametric instability region of the
spinning beam subjected to pulsating follower
force without concentrated mass

(S=10°, R=0.0003, 7=0, =02, @,=20)
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