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Abstract

The stationary longitudinal vibrations of a finite length visco-elastic cylindri-
cal shell with regard to singularity of the shell creeping nucleus are investigated.
A formula for axial displacement of the shell points are obtained in explicit an-
alytic form. A formula of amplitude-frequency dependence on the base of which
an appropriate curve is constructed for the given values of input parameters, is
derived.

Introduction. The issues of vibrations of inelastic thin-walled structural el-
ements are important as before, their results are highly demanded in engineering
and building. This is connected with the fact that a great majority of structural
elements work at periodic loading conditions. The used materials have explicitly
inelastic features of rheological character. The main goal of the investigations is to
define the eigen frequencies the knowledge about of which in practical plan allows
to carry out preventive measures in order to avoid initiation of resonance.

In the paper, periodic stationary vibrations of a finite length annular cylindrical
shell whose material is a hereditary type visco-elastic material are investigated.

Problem Statement. Consider a thin-walled annular cylindrical shell of radius
R and finite length l. Direct the axis z along the axis of the cylindrical shell, θ
is an annular angular coordinate, r is radial coordinate. Accept the denotation:
{ur; uθ;uz} is the displacement of the shell points.

Let from the left side the thin-walled cylindrical shell be subjected to longitudinal
vibrations of the given amplitude and frequency, and the right end side of the shell
be free from forces. If we locate the origin of coordinates z on the left end side of
the shell, then the boundary conditions will take the form:

uz = u0 cosωt; for z = 0; (1)

σz = 0; for z = l. (2)

On account of availability of the axial symmetry, the tangential stresses σzθ and σrθ

in the shell and tangential displacements uθ equal zero. The remaining displacements
and stresses are independent of the tangential angular coordinate θ.

Considering the mean stresses along the shell thickness based on the membrane
theory [1] it is easy to see that the displacements ur (z; t), uz (z; t) and stresses
σzz (z; t), σθθ (z; t) differ from zero. The equations of motion of a thin-walled elastic


