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Abstract

The tree-dimensional stress-strain state of a small thickness radially-inho-
mogeneous transversally-isotropic sphere is investigated by the method of asymp-
totic integration of elasticity theory equations.

Assuming that the load given on the lateral surfaces is sufficiently smooth,
the inhomogeneous solutions are constructed. Then homogeneous solutions are
constructed and asymptotic expansions of homogeneous solutions are obtained.
The analysis of stress-strain states corresponding to different types of homoge-
neous solutions is carried out.

It is shown that the stress-strain state consists of three types: internal stress
state, simple fringe effect, and boundary layer. Some boundary layer solutions
have no damping properties and they may cover all the domain occupied by the
shell.

1. Consider an axi-symmetric problem of elasticity theory for a small thick-
ness radially-inhomogeneous, transversally-isotropic hollow sphere. In the spher-
ical system of coordinates, denote the domain occupied by a spherical shell by
Γ = {r ∈ [r1; r2] , θ ∈ [θ1; θ2] , φ ∈ [0; 2π]} . Assume that the shell contains none
of the poles 0;π.

The equilibrium equations in displacements have the form [1]:
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Here uθ = uθ (ρ; θ) , uρ = uρ (ρ; θ) are the displacement vector components: ρ =
1

ε
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r
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)
is a new radial variable; ε =

1

2
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)
is a small parameter, charac-

terizing the sphere’s thickness; r0 =
√
r1r2, ρ ∈ [−1; 1] ; bij = bij (ρ) are clastic

characteristics considered as arbitrary piecewise-continuous functions of variable ρ.




