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MECHANICS

Mugan S. GULIEV

ON THE AXISYMMETRIC WAVE PROPAGATION
IN THE INITIALLY TWISTED CIRCULAR

COMPOUND CYLINDERS (SOFT INNER AND
STIFF EXTERNAL CYLINDERS)

Abstract

This paper investigate the axisymmetric wave propagation in an initially
twisted circular compound circular cylinders with the use of three-dimensional
linearized theory of elastic wave propagation in an initially stressed body, within
the scope of the piecewise homogeneous body model. The mathematical for-
mulation of the problem is presented and the corresponding solution method is
proposed and developed, following which the numerical results are presented and
discussed. In particular, it is established that as a result of the initial twisting
of the circular compound cylinders, new axisymmetric wave modes arise. The
numerical results are presented and discussed for the case where the material
of the outer surrounding hollow cylinder is stiffer than that of the inner solid
cylinder.

Introduction
The systematic and detailed analyses of the investigations carried out with the

use of the three-dimensional linearized theory of elastic waves in initially stressed
bodies (TLTEWISB) were made in the monograph [1]. Reviews of these investi-
gations made in recent years have been given in papers [2, 3]. Analysis of these
references shows that up to now in the mentioned investigations, except the inves-
tigation carried out in [4], it was assumed that the initial stresses in the considered
body were caused by axial stretching or compression. But in the paper [4], it was
assumed that the initial stresses in the circular solid cylinder were caused by an
initial twisting of this cylinder. However in the paper [4] (which can also be consid-
ered as an attempt to generalize the pioneering work [5] in this field) the concrete
numerical results are obtained only for the estimation of the influence of the initial
twisting on the torsional oscillation of the solid circular cylinder.

Thus, taking the foregoing brief review/discussion into account, in the present
paper an attempt has been made to investigate the influence of the initial twisting of
the circular compound cylinders on the corresponding axisymmetric wave propaga-
tion. The investigation is carried out within the scope of the piecewise homogeneous
body model by the use of the TLTEWISB. The concrete numerical results are pre-
sented and discussed for the case where the material of the solid inner cylinder is
less than that of the external hollow cylinder. Note that the recent studies of the
longitudinal and torsional wave propagation in the pre-stretched (pre-compressed)
bi-material system have been made in the papers [6 - 9].

Formulation of the problem
Consider the circular compound cylinders schematically illustrated in Fig. 1. We

associate with the cylinders the cylindrical system of coordinates and the position




