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Computational Materials Science and Knowledge

ICS RAS, 20172



Diversity of Materials Synthesis Methods

ICS RAS, 20173
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Weaving
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Functional-Voxel Modeling for Additive 

Manufacturing Materials

ICS RAS, 20174



Geometric Analysis of Materials

ICS RAS, 20175

Applying algebraic geometry and topology

Example (conjecture): nuclear 
power production is a homotopy 
invariant of reactor construction

Computation of textile composite layout 

by means of differential geometry

[Cherouat A., Bourouchaki H., 2013]



Multiphysical Finite Element Method (FEM) 

Analysis

ICS RAS, 20176

[Verpoest I.,  Lomov S., 2005]



Meshfree Analysis

ICS RAS, 20177

Voxel model of a textile composite

Material Particle Method (MPM)

computation model for a nanocomposite



Statistical Analysis

ICS RAS, 20178

Monte-Carlo simulation

Ab initio quantum-level modeling

[Turchi P. et al, 2007]



Homogenization

ICS RAS, 20179

Laminate model of layered composite 

and  its generalizations

Category-theoretic 

homogenization model (olog)

[Giesa T. et al, 2012]

Force-displacement relationship:



Neural Network Analysis

ICS RAS, 201710

[Zhang Z.,  Friedrich K., 2003]
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Multivariate Approach to Digital Design of Novel 

Materials

ICS RAS, 201711
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