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Multi Objective Optimization of Volume Fraction of Step-formed Functionally Graded
Platesunder Biaxial L oading for Maximum Buckling L oads and Minimum Weight

H. Biglari Mechanical Engineering Department, University obiiz Tabriz, Iran,
P. Akbari Azar Department of Mechanical Engineering, UniversityTabriz, Tabriz, Iran
A. Nemati Department of Mechanical Engineering, UniversityTabriz, Tabriz, Iran
Abstract

In this paper, multi objective optimization of vale fraction of step-formed functionally graded elainder biaxial loading is
studied for increasing critical buckling load aneccbasing structure weight. In step-formed funetigngraded plates, material
properties aren’t changed as continuous functidhitkness direction; rather are changed as stegidpyat consecutive layers. The
purposes of optimization problem are maximizatiérlastic critical buckling load and minimizatiofi total weight of plate. The
weighted sum method is employed for this purposasiclering the design variable as volume fracttat {s various in adjacent
layers. First order shear deformation theory isdufse formulating the buckling analysis of functaly graded plate. Fuzzy
combination of genetic algorithm and particle swamtimization methods is applied for optimizing tr@ume fraction in different
layers. Numerical results for step-formed functibngraded plate are compared with fully functidgagraded plate that follows
from simple power law with optimal power factorngily, effect of weighting factors, boundary comatits, number of layers, aspect
ratio, load ratio, and width-to-thickness ratio amnsidered. It will be showed that applying desajrstep-formed functionally
graded plate is better than continuous fully funadilly graded plate.

Keywords. Step-formed functionally graded plate, Critical klireg load, Fuzzy combination of genetic algoritharticle swarm
optimization, optimal design
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