
Seminar of I. Vekua Institute
of Applied Mathematics
REPORTS, Vol. 29, 2003

THE SOLUTION SOME PROBLEMS OF TEMPERATURE STRESSES IN
TRANSTROPIC PLATE

Narmania M.

I. Vekua Institute of Applied Mathematics

Reported 30.04.2003; received: 01.11.2003 ; revised: 01.12.2003

Abstract

In the present paper consider a transtropic homogeneous plate with constant thickness 2h.

For finding temperature stresses in the mentionod body use N = 1 approximation of I. Vekua

theory and solve some problems. Compere results to the results obtained by classical theory.
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Let the Cartesian coordinate system 0x1x2x3 is chosen following from the supposi-
tion that plane of isotropy and complex plane z = x1 + ix2 are the same. Equilibrium
equation in components of displacement vector has the form (we consider the case when
temperature field T is symmetric across the middle plane) [1]
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Here µ, E, ν - are correspondingly Lame, Young and Poisson constants in the
plane of isotropy, while µ

′
, E

′
, ν

′
- are some constants in the direction perpendicular

to the plane of isotropy. β, β
′
- are positive values dependent on the thermal properties

of the body.

Let us consider stationar case and mean that
(0)

T satisfies the following equation
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The general solutions of the system (1) have the form
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, ϕ(z), ψ(z) are analytic functions of variable z, χ(z, z̄) is general

solution of the following Helmholtz’s equation
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Complex combinations of stresses are represented as follows
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Let’s consider a circular plate with radius R, having center in the bigining of Carte-
sian coordinate system. Let solve the problem with the following conditions:
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i.e.
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The unknown functions can be represented by the series
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where In(ηr) is Bessel modificed functions. By subtituting (3) into (2) we obtain the
system of equations
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a
′
n−2 = (1− n)R2an +

ν
′
E
′
(1− n)In−1

2µ′hηRn−1(E ′ − ν ′2E)
An−1.

Let’s consider the infinite plate with a circular hole. Assume the homogeneous
thermal stream q is given in infinite along to the axis Ox1. We consider stationar case

too and mean that
(0)

T is the solution of following problem [2]
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We mean that boundary of the plate is free from outer loads. We have the following
boundary conditions 
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We can write down the functions in the form
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Further, for the components of stresses and displacements we obtain
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It’s interesting that the stresses obtained by means of the plane theory are depen-
dent on only radii and material, whereas by I. Vekua’s theory stresses are dependent

on
R

h
.

Let’s consider a circular rings. R1 and R2 are radii of inner and outer circles
(R1 < R2). We mean that the boundary of the plate is free from outer loads [3].

The boundary conditions have the form
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hence
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For temperature we have following conditions
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We can make the same comment on the obtained result as on the first one.
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