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Equilibrium equations of statics of the hemitropic theory of elasticity have the form [1]
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where {rij} isthe tensor of the force stress, {,u”.} is the tensor of the couple stress,

F=(F,F,F,) and G =(G,,G,,G,)" arethe body force and body couple vectors, Eipq IS
the permutation (Levi-Civita) symbol.

The tensors of the force stress {rij } and the couple stress {,u”} inthe linear theory are as
follows (the constitutive equations)
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where U = (ul,uz,us)T is the displacement vector, &= (a)l,a)z,a)s)T is the microrotation
vector, J; isthe Kronecker deltaand a, B,y,9,A, u,v,k and & are the materia constants.

Let lﬁ)(BIJ—:, and (5‘ are independent of the variable x, [2].

Equilibrium equations of the force stress and the couple stress have the following

complex forms:
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Complex combination of the force stresses and couple stresses are represented as
follows
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By substituting (2) into (1) we obtain equilibrium equations in components of
displacement and microrotation vectors:
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General representations for the components of the displacement and the

microrotation vectors have the following form
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where ¢(z), y(z) and f(z) are holomorfic functions of  z, x(z,z), X,(z.2) and X,(z.2) are
the general solutions of Helmholtz’' s equations
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A, and T =(1,.0,,), T = (1,.1,,) are the eigenvalue numbers and the eigenvalue
vectorsof A™'B matrix, where
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Complex combination of force stresses and coupl e stresses are represented as follows
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Let suppose that the beginning of coordl nate system coinci des with the centre of the

circleand let E and 5 are constants.
Boundary conditions have the following form
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where I, (nr), 1. (n,r) and I, (n,r) are Bessel’s functions. By substituting (3) into (4) we
obtain the system of equations, those solutions, which are not zero, are
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Thus
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