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Abstract: Ceramic Matrix Composites (CMCs) have gained significant attention in recent
years due to their unique properties such as high-temperature resistance, chemical stability,
high specific strength, and resistance to thermal shock and corrosion. With the increasing
use of these materials in lightweight and high-performance structures, particularly in
aerospace, gas turbines, advanced vehicles, and defense systems, the accurate analysis of
their buckling behavior has become increasingly important. This review paper presents a
comprehensive overview of the buckling analysis of structures made of CMCs. It begins
by examining the thermo-mechanical characteristics of CMCs, followed by fundamental
concepts of buckling, including distinctions between local and global buckling, and common
analytical and numerical approaches such as the energy method, finite element method
(FEM), and finite strip method (FSM). The buckling behavior of various CMC structures,
including plates, shells, and columns under different thermal, loading, and boundary
conditions is then discussed. Moreover, the effects of anisotropy, lay-up configurations,
structural defects, cracks, and temperature-dependent material properties on buckling
response are analyzed. Finally, the industrial applications of CMCs and the current
challenges in their precise design and analysis are reviewed. The findings highlight the
necessity of developing advanced hybrid analytical-experimental methods, nonlinear
multiscale modeling, and experimental tests under realistic conditions to achieve more
accurate and reliable structural designs using CMCs.

Keywords: Buckling analysis, Composite structure, Ceramic matrix.
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