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ABSTRACT 

Composites materials are becoming more and more popular in many fields of engineering due to their 
high performance properties such as lightweight and high resistance. A composite is a material obtained 
combining two or more constituents with significantly different physical or chemical properties. A large 
class of composite materials is characterized by different types of nonlinearities depending on the nature 
of the constituents; in fact, their mechanical response can be influenced by damage, fracture, plastic, 
viscous phenomena, phase transformation, etc. that have to be properly modeled. Furthermore, 
composite materials often present internal complex microstructures; therefore, they require specific 
formulations to be developed in order to take into account the mechanical behavior of each component 
and its topological distribution.  

Analytical and computational homogenization approaches aim to determine the effective behavior of 
complex and highly heterogeneous materials, taking into account the nonlinear processes occurring at 
the microstructural level.  

The minisymposium focuses on the new trends in the homogenization of nonlinear materials. The 
goal is to provide a forum for communications and interactions on (but not limited to) the following 
topics: constitutive modeling of heterogeneous materials at the microscale; modeling of heterogeneous 
materials with coupled multi-physics behavior (e.g. phase change, nonlinear thermo-mechanics...); 
micromechanics of materials characterized by complex microstructures; computational homogenization 
of heterogeneous, linear, nonlinear and time-dependent materials; reduced order approaches aimed to 
limit the computational costs in the framework of multiscale analysis; computational homogenization 
including higher-order continuum models; domain decomposition approaches. 


