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MECHANICS
Mahir A. MEHDIYEV

NONLINEAR PARAMETRIC VIBRATIONS OF A

RIDGE CYLINDRICAL SHELL DYNAMICALLY

CONTACTING WITH MEDIUM

Abstract

In the paper, a problem on parametric vibration of a laterally stiffened cylin-
drical shell dynamically contacting with external viscoelastic medium and sit-
uated under the action of internal pressure is solved in a geometric nonlinear
statement by means of the variation principle. Lateral shift of the shell is taken
into account. Influences of environment have been taken into account by means
of the Pasternak model. Dependencies of dynamical stability area on the con-
struction parameters are given on the plane ”load-frequency”.

Introduction. A great number of works including [1-4] have been devoted to the
solution in linear statement of the problem on parametric vibrations of a cylindrical
shell under the action of axial harmonic load. Recently there is a great interest to
nonlinear problem on parametric vibrations of thin-walled constructions, since the
vibration process may be accompanied by their click. A few number of papers have
been devoted to investigation of nonlinear parametric vibrations of shells [5-10].

The monograph [11] deals with nonlinear deformation of cylindrical shells under
the action of different kind dynamical loads.

The results of investigations on parametric excitable vibrations of a compressed
liquid or gas-filled cylindrical shells are cited in [12].

The mongraph [13] deals with the results on investigation of nonstationary in-
teraction of weak shock waves with structiral elements in compressible liquid and
elastic waves with bodies in an elastic medium.

The monographs [14-16] have been devoted to the investigation of stability vi-
bration and optimization of ridge cylindrical shells.

The results of experimental investigation of the influence of strengthening ribs
and adjoined solids on the frequency and form of free vibrations of thin elastic
structurally infomogeneous shells are cited in [17].

Nonlinear vibrations of a strengthened visco-elastic medium-contacting cylin-
drical shell are investigated in [18-24] in geometrical nonlinear statement by using
variational principle.

In the paper, a problem on parametric vibration of a laterally stiffened cylindrical
shell dynamically contacting with external viscoelastic medium and situated under
the action of internal pressure is solved in a geometric nonlinear statement by means
of the variation principle. Lateral shift of the shell is taken into account. Influences
of environment have been taken into account by means of the Pasternak model.




