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Influence of Spring Constant and Tip Mass at Free End on Stability of
Timoshenko Cantilever Column subjected to a Follower Force
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ABSTRACT

On the stability of the Timoshenko cantilever column subjected of a compressive follower
force, the influences of the moment of inertia of the tip mass at the free end and the cha-
racteristics of a translational spring at the free end of the column are studied. The equations of
motion and boundary conditions of system are estabilished by using the d’Alembert virtual wo-
rk of principle. On the evaluation of stability of the column, the effect of the shear deformation
and rotatory inertia is considered in calculation. The moment of inertia of the tip mass at the
free end of the column is changed by adjusting the distance ¢, from the free end of the column
to the tip mass center. The free end of the column is supported elastically by a translational
spring. For the maintenance of the good stability of the column, it is also proved that the
constant of the translational spring at the free end must be very large for the case without a
tip mass while it must be small for the case with a tip mass. Therefore, it is found that the
shape of the tip mass and the characteristic of the spring at the free end are very effective
elements for the stability of the column when the columns subjected to a compressive follower
force are designed.
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Fig. 1 Elastically restrained Timoshenko cantilever col-
umn carried a tip mass and subjected to a com-
pressive follower force
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