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STUDY ON DYNAMIC STABILITY OF THIN CYLINDRICAL
SHELLS WITH VARIABLE ROTATION SPEED -~

Han Qinkai’ Qin Zhaoye Chu Fulei
(Department o f Mechanical Engineering , Tsinghua University, Beijing 100084, China)

Abstract The dynamic stability of thin shell with variable speed rotation is studied in this paper. Based
on Donnell thin shell theory, vibration differential equation of cylindrical shell is established, which con-
siders both variable speed and periodic axial force. The analytical expressions for boundaries of both pri-
mary and combined instability regions are derived by multiscale method. Variations of instability bounda-
ries with excitation frequency and amplitude are discussed in three cases, i. e. , only periodic axial force,
only variable speed rotation and both two time-varying factors. The analytical results are verified by

comparing with literature results and numerical results.
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