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In this work we describe the definition of thermoelastic response of composite material. The subject of 
research is the UD composite with hexagonal fibers. We suppose that the matrix is an isotropic material 
and the fiber is a transverse isotropic material, whereby the isotropic plane is situated vertical to the 
fiber axis. 
The element of fiber composite material is represented as the combination of two cylinders of infinite 
length  isotropic hollow cylinder modeling matrix and transverse isotropic solid cylinder modeling the 
fiber.  
Thermoelastic constants are found as a result of solution of two boundary values. At first we solve the 
boundary value of joint deformation of isotropic matrix and transverse isotropic fiber. As a result of the 
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solution we obtain the components of the stress-strain state as the function of the thermoelastic constants 
of the matrix material, fiber material as well as a volume fraction of each of them in the composite. Next 
we obtain the solution of an analogous boundary value for a composite which is represented by a 
homogenous transverse isotropic material with yet unknown thermoelastic constants. As a result of the 
solution we obtain the components of the stress-strain state as the function of unknown thermoelastic 
constants of a homogenous transverse isotropic material modeling the composite. From the matching 
condition, as a rule such condition is the equality of any components of displacement vector, we obtain 
unknown thermoelastic constants of transverse isotropic material as the function of the thermoelastic 
constants of the matrix material, fiber material as well as a volume fraction of each of them in the 
composite. 
From abovementioned it is clear that the more accurately the boundary value is solved the more 
accurately unknown thermoelastic constants of the composite will be obtained. Analytic solutions for 
such a combination can be obtained only for a limited number of boundary values. Such problems 
include uniform longitudinal stretching. 
As a result of the calculations we obtained the formulas for unsymmetrical stress-strain state of a 
composite material with an isotropic matrix and transverse isotropic fiber. We found all the components 
of the stresses, deformations and displacements as the functions of thermoelastic material response and 
as the functions of the constants which are found from the boundary conditions taking into account the 
volume fraction of the fiber in the composite material. 
The prospects for further research in this direction are related to the determination of all the effective 
characteristics of composite materials with a transversely isotropic matrix and fiber and their application 
to solving the problems of the mechanics of thermoelastic composites. 

Key words: composite material, matrix, fiber, temperature coefficients of inear expansion, thermoelastic 
constants. 
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