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ARTICLE INFO ABSTRACT

This paper presents a method for optimizing the weight of
multi-layer composite materials with geometric defects under pure

Recelved: 2025.08.26 shear load applied to all edges. The optimization method employs

Accepted: 2025.05.05 a genetic algorithm and the finite element method. The design
constraints include the Tsai-Hill failure criterion and the linear

Published: 2025.06.05 buckling load related to the plate. The design variables for
Keyword: optimizing the plate consist of the number of layers, the thickness
L of each layer, fiber orientations, layup sequence, defect geometry,
Optimization edge reinforcement specifications around the hole, and the plate
Genetic algorithm SN material. The plates optimized using this method are compared
Composite materials with non-optimized samples. The obtained results indicate the

effectiveness of combining the genetic algorithm and the finite
i element method in finding optimal designs and reducing design
Geometric defects time.In applying the genetic algorithm for optimization, the
number, thickness, orientation, and arrangement of layers from

Finite element method

selected materials—along with the dimensions of the hole
reinforcement—are used for each generation. The fitness function
of each generation is calculated by satisfying the failure criterion
Email: and buckling load factor through linear analysis in the finite
aa.naderi@modares.ac.ir element software. The fittest generation is then selected for
iteration until the desired result is achieved. Under a specific load,
the layer arrangement and thickness significantly influence the
weight reduction of the multi-layer composite. Since the final
design obtained from the initial configurations has a lower weight
and better performance, the algorithm used in this study
demonstrates strong capability in this field.
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