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Optimization of shells with laminated stiffeners for minimum weight and maximum
buckling load

M. Bagheri"*, A.A. Jafari’ and M. Sadeghifar’
! Assist. Prof., Dep. of Aerospace Eng., Shahid Sattari Air University, Tehran, Iran
? Assoc. Prof., Dep. of Mechanical Eng., K.N. Toosi University of Technology, Tehran, Iran
3nst., Dep. of Mechanical Eng., Nowshahr Branch, Islamic Azad University, Nowshahr, Iran

Abstract

In this research, the optimization of laminated cylindrical shells with composite ring stiffeners is
implemented by the Genetic Algorithm (GA). The objectives seek the maximum general buckling pressure
and minimum weight of laminated stiffened shells. The buckling pressure is evaluated using Love’s First-
order Shear Deformation Theory (FSDT) and solved using the Rayleigh-Ritz energy method. The research
introduces a strain energy formulation for laminated ring stiffeners, in which each ring stiffener may be
treated individually and the geometrical dimensions and material properties of the stiffeners may be different
from one another. Furthermore, the formulation enables the analyst to optimize the material properties of the
stiffeners different from those of the parent shell.

Keywords: Cylindrical shell; Laminated stiffener; Buckling pressure; Weight; Genetic algorithm.
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