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A Study on the Dynamic Stability of a Flexible
Missile with Mass Variation

Bong-Jo, Ryu*

Key Words : $#<t4 A (Dynamic Stability)., §%844% (Finite Element Method), HuAds y
(Timoshenko Beam), #¥-# X (Local Coordinate), &%3 (Follower Force), A=k
W3} (Mass Variation), A3 (Shear Deformation), 3334 (Rotary Inertia)

Abstract
The dynamic stability problem of nonconservative system is one of the important problems,
In this study, flexible missile with mass variation is regarded as a free Timoshenko beam
subjected to a controlled follower force, The stability was studied numerically through
the finite element method, Through the study, the obtained results are as follows :
(1) Without force direction control
(1) In the case of no mass reduction, the existence of concentrated mass increases
critical follower force,
(2) Mass reduction rate of the beam slightly effects on the change of critical follower
force,
(2} With force direction control
(1) Shear deformation parameter S contributes insignificantly to the force at instability
when S 2 10°,
(2) With mass variation, increase of concentrated mass increases critical follower
force at insthility,

(3) The type of primary instability is determined by the sensor location,
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