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Vibration Analysis of a Rotating Cantilever Beam Having Tapered Cross Section
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ABSTRACT

A vibration analysis for a rotating cantilever beam with the tapered cross section is presented in this
study. The stiffness changes due to the stretching caused by centrifugal inertia forces when a tapered
cantilever beam rotates about the axis perpendicular to its longitudinal axis. When the cross section of
cantilever beam are assumed to decrease constantly, the mass and stiffness also change according to the
variation of the thickness and width ratio of a tapered cantilever beam. Such phenomena result in
variations of natural frequencies and mode shapes. Therefore it is important to the equations of motion in
order to be obtained accurate predictions of these variations. The equations of motion of a rotating tapered
cantilever beam are derived by using hybrid deformation variable modeling method and numerical results
are obtained along with the angular velocity and the thickness and width ratio.
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Fig. 2 A cantilever beam with tapered cross section
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Fig. 3 Cantilever beam attached to a rotating hub
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