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ASYMPTOTIC BEHAVIOR OF THE SOLUTION OF
A TORSION PROBLEM OF A TRANSVERSALLY

-ISORTOPIC CYLINDRICAL SHELL WITH
VARIABLE SHEAR MODULUS

Abstract

In the paper, we study a torsion problem of a transversally –isotropic hollow
cylinder when the lateral surfaces are free from stresses, and the elastic charac-
teristics vary according to general power laws on radius. Exact and asymptotic
solutions of the torsion problem are constructed. The exact asymptotic expan-
sions of homogeneous solutions are obtained and the stress –strain state of the
cylinder is analyzed. It is shown that the solution is composed of two types of
solutions: the penetrating solution and the boundary layer type solution. In the
case of considerable anisotropy, some boundary layer solutions don’t damp and
may penetrate rather deep and essentially change the picture of the stress- strain
state far from the cylinder endfaces.

In the paper, we study a torsion problem of a transversally –isotropic hollow
cylinder when the lateral surfaces are free from stresses, and the elastic charac-
teristics vary according to general power laws on radius. Exact and asymptotic
solutions of the torsion problem are constructed. The exact asymptotic expansions
of homogeneous solutions are obtained and the stress –strain state of the cylinder
is analyzed. It is shown that the solution is composed of two types of solutions:
the penetrating solution and the boundary layer type solution. In the case of con-
siderable anisotropy, some boundary layer solutions don’t damp and may penetrate
rather deep and essentially change the picture of the stress- strain state far from the
cylinder endfaces.

1. Consider a torsion problem for a radially- inhomogeneous transversally –
isotropic hollow cylinder. The position of the cylinder points in the space is deter-
mined by the cylindrical coordinates r, ϕ, z varying within

r1 ≤ r ≤ r2, 0 ≤ ϕ ≤ 2π, −L ≤ z ≤ L

The equilibrium equations in displacements, at no mass forces have the form [4]:
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Here ρ = r
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, ξ = z
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are new pure variables; r0 = r1+r2
2 is the radius of the me-

dian surface of the cylinder; ρ ∈ [ρ1; ρ2] , ξ ∈ [−l; l]
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)
;uϕ =

uϕ (ρ; ξ) is a displacement vector component; G = G (ρ) , G1 = G1 (ρ) are dimen-
sionless elastic characteristics (shear module) considered as positive piecewise – con-
tinuous functions of variable ρ.


