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Spring Position and Stiffness Effect on the Dynamic Stability of Elastically
Restrained Cantilevered Beams under a Follower Force
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Abstract

The influences of spring position and spring stiffness on the critical force of a cantilevered
beam subjected to a follower force are investigated. The spring attatched to the beam is assumed
to be a translational one and can be located at arbitrary positions of the beam as it has not been
assumed so far. The effects of transeverse shear deformation and rotary inertia of the beam are
also included in this analysis. The charateristic equation for the system is derived and a finite
element model of the beam using local coordinates is formulated through extended Hamilton’s
principle. It is found that when the spring is located at position less than that of 0.5L, the flutter
type instability only exists. It is shown that the spring position approaches to the free end of the
beam from its midpoint, instability type is changed from flutter to divergence through the jump
phenomina according to the increase of spring stiffness.
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