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A novel vibration-based optimization technique for identifying elastic constant
distribution and volume fraction index in functionally graded rectangular plates
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ARTICLE INFORMATION ABSTRACT

In this paper, a new inverse method has been presented for identifying the distribution of material
properties and volume fraction index of rectangular functionally graded (FG) material plates. This
method benefits from vibration analysis of FG plates accompanied by a novel and efficient meta-
heuristic optimization algorithm called Drops Contact Optimization (DCO) algorithm, being proposed
for the first time in this article. The presented algorithm relies on the initial population and mimics the
behavior of water drops in different level of contacting successively with a fluid surface. Through using
the second shear deformation theory and applying the Hamilton principle, the motion equations are
derived and, subsequently, the natural frequencies of the considered FG plates are obtained. The
outcomes relevant to considered different material phases and various length to thickness ratios are
achieved and compared with those available in the literature. Making a comparative study of the
obtained results with five well-known optimization algorithms confirms that the proposed DCO
algorithm produces better performance in convergent speed and accurate characterization of FG
materials.
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Fig. 3 Rising drop after a collision with fluid surface [22]
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Fig. 4 The schematic of algorithm procedure
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