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Dynamic Analysis of a Cantilever Beam Undertaking Impulsive Force
That Undergoes Rigid Body Motion
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ABSTRACT

This paper presents the dynamic analysis of a cantilever beam undertaking impulsive force that undergoes
rigid body motion. The transient response of the beam induced by the impulsive force and-the rigid body
motion is calculated based on hybrid deformation variable modeling method by applying the Rayleigh-Ritz
assumed mode method. The stiffness variation effect caused by the rigid body motion is considered in this
modeling. The effects of the impulsive force position and the angular velocity on the transient responses of

the beam are investigated through numerical studies.
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Fig. 1 Configuration of a cantilever beams
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Fig. 2 Comparison of the U,-displacement in tip
obtained by the present modeling and LS-DYNA
without rigid body motion (F =10, a =10m )
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(a) Counter clockwise direction of angular velocities
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(b) Clockwise direction of angular velocities

Fig. 3 Variation of U,-displacement in tip versus time
with impulsive force and different angular

velocities (F' =10, a =10m, T =3sec)
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Fig. 4 Variation of U,-displacement in tip versus time
with different impulsive force position (F =10)
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