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ABSTRACT: This paper presents a review of the principal developments in functionally graded materials 
(FGMs) with an emphasis on the recent work published since 2000. Diverse areas relevant to various aspects of 
theory and applications of FGM are reflected in this paper. They include homogenization of particulate FGM, 
heat transfer issues, stress, stability and dynamic analyses, testing, manufacturing and design, applications, and 
fracture. The critical areas where further research is needed for a successful implementation of FGM in design 



are outlined in the conclusions. 
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ABSTRACT: The paper presents an analysis of stability and free vibrations of rectangular functionally graded 
panels reinforced by a system of parallel stringers. The exact solution of the problem is illustrated for large 
aspect ratio panels with simply supported long edges and arbitrary boundary conditions along the short edges 
(hereafter the reference to an “exact solution” implies a closed-form solution in the content of the theory of 
plates). The spacing between the stringers and the cross sections of individual stringers can be arbitrary. In the 
particular case where identical stringers are equally spaced, the solution is simplified using the smeared 
stiffeners technique. The optimization problem concerned with the choice of stringers and their spacing in the 
situations where the buckling loads or fundamental frequencies are prescribed is also considered. The closed-
form solution of the optimization problem is shown in the case of blade stringers 


