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Metastructure-based panels are attracting growing interest in advanced lightweight engineering applications because 

their global structural response can be tailored through the combined effects of architecture, periodicity, and material 

assignment. While most existing studies focus on uniform material layouts, the use of different materials distributed 

cell by cell within the same metastructure opens new possibilities for tuning stiffness, stability, and post-critical 

behavior. This aspect is particularly relevant for panels, where the interaction between geometry and material 

heterogeneity may substantially affect both instability onset and the subsequent nonlinear equilibrium path. In this 

context, the present work investigates the buckling and post-buckling response of metastructure panels made of 

different materials arranged over distinct structural domains, with the aim of clarifying how local material allocation 

influences the overall stability behavior. 

 

The analysis is carried out within the framework of the Carrera Unified Formulation (CUF), which provides a powerful 

and flexible tool for the refined modeling of complex structural systems. Thanks to its hierarchical nature, CUF enables 

the adoption of variable-order structural theories capable of accurately describing the kinematics of straight and curved 

panels, while consistently accounting for local effects induced by the underlying metastructure and by the spatial 

variation of material properties. In the proposed study, the panel is modeled as a heterogeneous structural assembly in 

which different groups of cells, or different panel regions, are assigned different constituent materials. This modeling 

strategy allows the systematic evaluation of how material contrasts affect the bifurcation load the deformation patterns, 

and the post-buckling evolution. 

 

The expected results will provide insight into the role of multi-material distributions in governing the stability of 

metastructure panels. In particular, the work aims to identify how the use of stiffer or more compliant materials in 

selected domains modifies the critical buckling load, alters the dominant instability modes, and influences the stiffness 

degradation or load redistribution in the post-buckling regime. 
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