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The technology of manufacturing composites and functionally graded materials has reached today the possibility to produce materials with known distributed characteristics. Because the high temperature difference between surfaces of elements induces the high thermal stresses it is possible and important for praxis to manufacture the construction elements exploitated at high temperature with minimal or zero thermal stresses in it. The two ways of solving this problem for inhomogeneous hollow sphere and long cylinder are proposed: 1) to determine the condition of heat exchange through the boundaries with environment at known thermo-mechanical characteristics; 2) the calculation of thermo-mechanical characteristics at known heat exchange conditions. 

For this purpose the method of reducing the non coupled thermoelasticity problems in inhomogeneous in radial direction cylindrical and spherical bodies to integral Fredholm equations of the second kind relative to radial stress was proposed. The exact analytical condition of the absence of thermal stresses has been obtained. This condition must be the solution of steady or non steady heat conduction problem. Substituting the obtained condition into the heat conduction problem makes possible to obtain the exact expressions between mechanical and thermal characteristics of material and thermal loadings inducing the absence of thermal stresses. Because  it is not easy to produce materials with calculated characteristics the two component materials with characteristics described by using the simple mixture model were investigated. The exact analytical expression for thermal field and material characteristics ensuring zero stresses were obtained and used for its calculation as an example in functionally graded materials. 
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