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“ON THE FREE VIBRATION 5F A CIRCULAR CYLINDRICAL
SHELL FILLED WITH LIQUID

Zhu Datong
(Nanjing College of Hydronautic Engineering)

Abstract

This paper deals with the free vibration of a finite circular cylindrical shell filled with
in compressible, inviscous liquid. The shell connects with a circular cylindrical cavity sur-
rounded by a rigid wall. The dynamic equations of the shell are based upon an exact mo-
ment theory, the displacements of the shell are approached by means of the functions of
beam. The fluid dynamic equations in both the shell and cavity are reduced by the finite
Hankel transformation. It is proved that the solutions obtained satisfy all the boundary
conditions. In the present analysis the interaction between liquid and the structure is repre-
sented by genelarized fluid pressure, so that the problem of free vibration of an elastic cylin-
drical shell filled with liquid is reduced to solving a genelarized algebra eiegnvalue problem.

In order to compare the solution with experimental data, the free vibration of a simple
supported circular cylindrical shell with rigid slabs on both ends is studied. The natural fre-
quencies of the empty and filled liquid shells are calculated. The numerical results show
the relation between frequency and circumferential wave number, and the most easily exci-
table mode. Results of theoretical calculation agree with the experimental data,



