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(Analysis of Stress Singularity Field in Dissimilar Material Joints under Thermal
and Tensile Loading using 3D-FEM)
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Abstract

Nowadays, many engineering materials consist of dissimilar materials that have the different in
mechanical properties to serve the need of designer and to improve the mechanical properties of
specimens. However, there are some problems about the mismatch of material properties on the
interconnection that has a large different Young’s modulus and thermal expansion coefficients. Under
external forces, the mismatch of material properties problem causes the excessive stress around the
corner and along the free edge of the interconnection. In this paper, three layers of dissimilar material
properties are jointed in bonding process and then tensioned by external force at room temperature.
The stress singularity fields that cause by thermal load around the corner of dissimilar material joints
are determined. Then the relationship between stress and length of radius away from the singular
point is determined by using FEM. Finally, the value of stress will be analyzed to find the effect of

residual thermal stress in the model.
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