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      One of the main issues in advanced materials and complex designs that should be taken into account is thermal stress and its effects on the structural design and the mechanical properties of materials. Thermal effects lead to deformations in the structure of the material and create thermal stress that significantly affects the design and the properties of the material. Therefore, this has become a major issue when designing and analyzing structures for extreme heating conditions such as in aerospace and defense applications, or in solidifications, and in welding and casting. In this paper, the finite elements method FEM will be used to model the coupled thermal structural behavior of the titanium alloy Ti64. The modelling yield strength was validated in terms of the experimental data and showed good agreement. Therefore, this technique could be applied to accurately predict the thermal and mechanical behavior of all advanced materials and alloys.
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