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Flutter optimization of hybrid metal-composite swept wing using
elitist adaptive particle swarm algorithm
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Abstract

In the present study, optimization of metal-composite swept wings is investigated. For this purpose, the
flutter speed and fiber angles are considered as objective function and optimization variables,
respectively. The flutter speed is computed with the p-method. As innovation, the adaptive elitist
particle swarm algorithm with innovative inertia weight is used for optimization, and its performance is
compared with the basic version of the algorithm, and its good efficiency is demonstrated, and finally,
the mentioned algorithm is used to optimize the flutter speed. The optimization results are presented
for different metal-to-composite ratios, different aspect ratios, and different sweep angles. In the end,
the effect of increasing the number of design variables is investigated. The results show that by
increasing the metal to composite ratio, the maximum flutter speed is not necessarily decreased or
increased but the optimum metal to composite ratio and also, the maximum flutter speed is unique for
different geometries, and shows its special importance in the flutter optimization.

Keywords: Flutter, Adaptive Elitist Particle Swarm Algorithm, Swept Plate, Piston Theory.
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