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Optimal design of geometry and finite element analysis of stress in welded joint of
internal stiffener ring and cylinder made of high strength aluminium alloy

A. Rasti*”, I. Sattari-Far?, M. Salehi® and V. Karimnia®
1Ph.D. Student, Mech. Eng., Tarbiat Modares University, Tehran, Iran
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“Ms.c., Mech. Eng., Amirkabir University, Tehran, Iran

Abstract

Design of aerospace structures requires minimum weight and optimal design. Thin-wall pressure vessels are
widely used in aerospace industries. The best method for the weight reduction of these structures is using
stiffener rings. In present work, optimization of the internal stiffener ring dimensions used in the pressure
vessel made of High Strength aluminium alloy has been studied by genetic algorithm and neural network,
initially. The goal of the optimization is to minimize the structure weight. Welding is one of the most flexible
methods for joining the stiffener and the vessel. However, This method produces the defects such as the
residual stress and distortion and causes imperfection in the structure. the effects of these defects are studied
by the finite element method. The analysis results show that T-shape stiffener ring is the optimal. The
dimensions of this ring is determined and presented. Also, it indicates that the magnituade of the residual
stress is half of the yield strength of base material. In the weld zone, hoop residual stresses are tensile while
the tensile and compressive axial residual stresses occure on the inner and outer surface, respectively. The
effect of tack welds appears on the stress distribution as stress peaks and are more severe on stiffener ring.

Keywords: Thin wall pressure vessel; T shape stiffener ring; MAG welding, Goldak Model; Genetic algorithm.
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