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Numerical modeling in design of novel engineering materials 
 

In this talk we consider various aspects of computational design of novel engineering materials. This is an 

essential part of modern strategies for the design of materials, where manufacturing is based on an 

understanding of the structure-property relationships. It requires the development of advanced numerical 

methods and tools for assistance, complementing or even replacing empirical studies. In particular, design 

of novel materials combines three fundamental areas of materials science: characterization, modeling and 

manufacturing. Advances in computer science in recent decades have opened up new vistas of applying 

numerical methods in each of these areas, very often creating a logical sequence in the design of specific 

materials structures and properties. 

Three groups of materials will be discussed in this talk: nanometals, particulate composites and open-cell 

foams. These materials, apparently different from each other when applications are considered, reveal very 

similar microstructures. In particular, each of them can be represented by models consisting of polyhedrons, 

which divide the space into objects called grains or pores in the case of nanometals, composites or foams, 

respectively. Notably, computer simulations were conducted in parallel for all three groups of materials, 

where the numerical modeling usually was a part of a larger project involving an academia-industry 

partnership, i.e., it was possible to analyze problems related with real materials and to verify the theoretical 

findings. 
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