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3.1 ’

N ( 1), 1= 11 05 mm,b1= 203 mms,it2
= 7.24 mm, b>= 203 mm, h= 191. 95 mm. L= 2 m. E=0.2
TPa, G=80.0GPa, Y= 0.25. by
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Dynamic Stability of Thin-Walled Member with Variable
Stiffness in Consideration of Damping

Luo Yi Wang Quanfeng

(Dept. of Civil Eng., Huaqiao Univ., 362011, Quanzhou)

Abstract Regarding to a thin-walled member with variable stiffness, the dynamic stability is studied by
finit e element method under the condition of bearing an axial periodic load and having damping. The nonlinear
geometric stiffness matrix of this thin-walled member bearing axial and periodically changing external load
changes with the change of axial external load, so the problem to be studied is essentially dynamic stability of
thin-walled member with variable stiffness. Finite element method is used for the discretion of thin—walled
member with variable stiffness. By formula transformation, the vibration equation of thin-walled member
with variable stiffness in the presence of damping will change into Mathieu equation, Matlab programming
language is applied to work out program for solving. By examples of computation, the site of dynamic
mstability is solved to be occured possibly in the thin—walled member with variable stiffness corresponding to
its fluxural vibration, torsion warping, and coupled vibration. T he author believes in that the increase of
damping can not completely inhibit the infinite growth of amplitude due to the presence of continuous
excitation site in the region of dynamic instability in this thin-walled member. By analysing and comparing
parametric excitation vibrations of resonance and dynamic instability, the author believes in that they are two
quite different forms of vibrations despite similar in form of expression. To prevent the occurrence of dynamic
instability in this thin-walled member is still more complex than to prevent resonance in it. T he general
methods to attenuate and to isolate vibration are ineffective in many occasions.

Keywords dynamic stability, variable stiffness, thin-walled member, parametric vibration



