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Study of Stress Concentration in the Junction Zone of Elements with Different

Stiffness

Sergo Tepnadze?, Sophio Bliadze?
1.2Georgian Aviation University
16 Ketevan Dedopali Avenue, 0103 Thbilisi, Georgia

Abstract: In modern aerospace structures, the requirement for mass minimization often leads to
variations in the thickness and stiffness of structural elements, which become major sources of stress
concentration. Such regions are particularly critical in aircraft wing and fuselage components, where
localized stresses significantly reduce structural strength and reliability.

This paper examines the case of stress concentration arising at the junction of steel plates with different
thicknesses, analyzed using the Finite Element Method (ANSYS Workbench). The obtained results show
that abrupt transitions in thickness lead to a considerable increase in stress levels, whereas a tapered
geometric transition effectively reduces concentration zones.

The study demonstrates that geometric optimization of element junctions is an effective approach for
mitigating stress concentration and achieving an optimal balance between mass and structural strength.

Keywo rds: stress concentration, thickness transition zone, mass minimization, finite element method,
structural strength.
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