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Abstract

We consider free radial-bending vibrations of a compressible liquid-filled cylin-

drical shell. We research dependence of eigen vibrations of a liquid-free shell

expressed by eigen frequencies of the system.

The stectra of curves of eigen frequencies are constracted.

Introduction. Recently in connection with inquiries of engineering the prob-

lems related with dynamical behavior of thin-shelled constructions that in working

conditions are in contact with environment call a great interest of researchers. The

problems on free vibrations of elastic thin shells contacting with elastic rigid medium

and liquid occupy an important place among the dynamic contact problems of shells

theory. The contact between a shell and medium may be realized in different ways:

rigid coupling only along normal without tangent interaction and etc. While solving

these problems it is usually assumed that elasticity modulus of medium is smaller

for some order than the elasticity of shell’s material.

In the paper [1] transverse-radial vibrations of a shell were investigated and

explicitly analyzed frequency equation was obtained. The roots of this frequency

equation were determined in computer for random numbers n in peripheral direction.

Influence of compressible liquid and medium on the found eigen frequencies for

concrete collection of parameters of a shell, medium and liquid was studied in [2].

Problem Statement. In the paper we consider free radial vibrations of com-

pressible fluid containing thin-walled infinite cylindrical shell. Since the finding of

eigen frequencies is connected with solution of transcendental equations, here the

frequency of vibrations of a liquid-free shell is expressed by the frequency of vibra-

tions in an obvious form, that allows to investigate the frequencies spectra of the

system both analytically and graphically.

The equations of technical theory of cylindrical shells have the form [3], [4]
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