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The Efect of Non-rigid.Joints on the Static and Dynamic Instabilities of a
Three-step Timoshinko Beam with Follower Force

A.H.Esbati & S. lrani H. Moosa-zadeh
Aerospace Eng: Dep’t. Eng. School
Khajeh-Nasir Univ. & Tech. Tarbiat Modarres Univ.

ABSTRACT

In this work, the static.and dynamic instabilities of a three-step Timoshinko beam with follower force, considering
changes in the stiffness of the joint springs, is investigated. To derive the related equations, Hamiltonian principle
has been used. Energy relations are written for the Timoshinko beam considering the rotational inertia and shear
deformation. Steady and unsteady follower forces and the kinetic energy of lumped masses and included. It is noted
that minor changes in mass and stiffness properties of the beam effect the critical force and the type of istability
considerably. Also changing the beam’s length in different cases, critical modes change a considerable amount. Note,
dynamic instability occurs because the third and fourth non-tend trequencies are combined, while the first and second
frequencies stay stable.

Keywords: Timoshinko Beam, Follower Force, Non-rigid Joint, 3-step beam, Variable Property
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