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Free vibration analysis of thinrotating composite cylindrical shell with a hole

Morteza Rasouli Gandomani'®, Hassan Haddadpour?*

1- Department of Aerospace Engineering, Sharif University of Technology, Tehran, Iran.
2- Department of Aerospace Engineering, Sharif University of Technology, Tehran, Iran.
* rasouli.gandomani@gmail.com

Abstract

In this paper, the vibration analysis of rotating laminated composite cylindrical shell with hole using the Rayleigh
method approach is presented. Strain displacement relations from Love's shell theory are employed. The boundary
conditions are simply support at both edges. The effect of Coriolis and centrifugal accelerations on the circumferential
and longitudinal modes is investigated. Results obtained have been compared with those available in the literature and a
good agreement has been observed. The present approach is a simple and effective method. With the present method the
influence of the shell parameters, the axial mode m, the circumferential mode n, the thickness-to-radius ratio A/R, the
length-to-radius ratio L/R, the rotating speed Q (rps) and the hole length-to-width dj/d, 1is investigated. At
circumferential mode n, the stationary frequency is between the frequencies for forward and backward. The backward
frequency reduces monotonically with the increase of rotating speed @ and then backward frequency increases. The
forward frequency increases with the increase of rotating speed 2 and then forward frequency reduces and increases
again. For any L/R ratios, the stationary frequency is between the forward and backward frequencies and the backward
frequency is higher than the forward and stationary frequencies. The forward and backward frequencies reduce with the
increase of d\/dratios but stationary frequency increases monotonically.
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