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Abstract

This paper studies the internal stability loss of the micro/nano - �ber which
is near the convex cylindrical surface. The investigations are carried out within
the scope of the piecewise homogeneous body model with the use of the three-
dimensional linearized theory of the stability loss of the deformable body. The
numerical results on the critical deformation are presented and discussed. The
micro- and nano-�ber are classi�ed by the values of the ratio of a modulus of
elasticity of the �ber material to that of the matrix material.

Introduction.

The investigations of the near-near surface stability loss problems for the unidirec-
tional �brous micro-composites within the scope of the piecewise homogeneous body
model with the use of the Three-dimensional Linearized Theory of the Stability of
the Deformable Bodies (TLTSDB) were made in the papers [1-3] and others listed
in these papers and detailed in the survey works [4-6]. However in these investiga-
tions it was assumed that the matrix occupies an in�nite three dimensional space
(for the case where the �bers are near the cylindrical cavity [2,3]) or a semi in�nite
three-dimensional space (for the case where the �bers are near the plane -surface
[1]). In other words, in the papers [1-3] and others, it was assumed that the size of
the regions occupied by the material considered in the perpendicular directions to
that in which the are lying, is in�nite or semi-in�nite. Note that the methods (the
algorithm) employed in the foregoing investigations for obtaining numerical results
can not be applied for the cases where the size of the aforementioned region is �-
nite. Such method (algorithm) was developed in the paper [7] which also allows us
to investigate the stability loss of the micro/nano- �ber near the convex cylindrical
surface. Namely, this is a subject of the present investigation.

Formulation of the Problem

We consider a cylinder with in�nite length and assume that the cross section
of this cylinder is a circle of radius R (�g.1). Assuming that this cylindrical body
contains a �ber the central line of which is parallel to that of the cylinder and
the cross section is also a circle of constant radius R0 (�g. 1a). We associate the
Lagrangian cylindrical system of coordinates Orθz (O0r0θ0z0) and Cartesian system
of coordinates Ox1x2x3 (O0x10x20x30)with the cylinder (�ber). Between these coor-
dinates the following relations are satis�ed.

x2 = x20, x3 = x30, z = z0, re
iq = R10 + r0e

iq0 . (1)

We assume that the �ber and the surrounding cylinder (matrix) materials are
isotropic and homogeneous. Below, the values related to the cylinder and the �ber
will be denoted by upper indices (1) and (0).




