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Abstract

In this study, dynamic stability of discontinuous free Timoshenko beam, carring a concentrated
mass, under constant follower force is considered. Governing differential equations are derived
based on the extended Hamilton’s principle and finite element method is applied for numerical
analysis. Conclusions of the study are as follows . (1) Without force direction control, (i) the
critical follower force at instability is increased with concentrated mass regardless of dis-
continuity. (ii) the minimum critical follower force is located in the vicinity of discontinuity
position £=0.75. (iii) at mass location 4#<0.5 the force at instability is decreased as magnitude
of concentrated mass is increased but, at £>0.5 the force is increased as the mass is increased.
(2) With force direction control, (i ) shear deformation parameter S contributes insignificantly
to the force at instability when §>10°. (ii) maximum critical follower force can be obtained for
the discontinuity location £,= 0.25, (iii) the critical follower force is increased as magnitude
of concentrated mass « is increased at mass location x>0.4, but is increased, u<0.4.
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