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ABSTRACT
Multiphase metal matrix composites are used in modern industries like energy, aerospace, and automotive. 
The materials are used in severe loading conditions like impact loads or thermal shocks. The presentation 
concerns a data-driven model of an interpenetrated composite. The geometry of the material phases is 
obtained using CT scanning. Further details, namely, the distribution of voids and inclusions are found 
with the scanning as well. Based on CT scans the 3D finite element and peridynamics models are derived 
from. Former analyses [1, 2] showed the importance of the existence of an interface zone in multiphase 
composites. In the current presentation, the diffusion-based mechanism of forming the interphase zone is 
shown. A constitutive law evaluated in [3] is considered. The constitutive law for the cohesive zone was 
obtained using molecular dynamics simulations. The effects of the MD-based law on mesoscale samples 
are presented.
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Metal Matrix Composites (MMCs) are widely used in many strategic industrial sectors, such as defense, 

aerospace, nuclear power plants, spaespace exploration, being the main source of technological progress in the 

others, for example machining. This rapid development could occur mainly due to their highly desired 

characteristics, primarily good resistance to transient loadings. Thus, dynamic mechanical testing can be 

regarded as the design criterion for this kind of materials.

NUMERICAL MODEL OF METAL-CERAMIC COMPOSITE WITH INTERPHASE PROPERTIES

Modelling

Motivation

Enhancement of the role of interfaces

Introductory statement

PL Grid national computational resources, as follows

CYFRONET, AGH Krakow, PLG/2023/016505

Academic Computer Centre, Gdansk

National Science Centre: UMO 2019/33/B/ST8/01263

PL Grid awarded access to the LUMI 

supercomputer belonging to EuroHPC Joint 

Undertaking hosted by CSC (Finland) and the 

LUMI consortium through PLL/2023/04/016472

Further CT modeling
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