Discipline: information and communication technology/ mechanical engineering

Dynamic analysis of composite materials

Ceramic composites are used in industry in areas such as aviation, armaments, automotive, construction of
nuclear power plants and the space industry.

Composites are materials subject to extreme loads such as variable dynamic loads, impacts or high
temperatures.

Numerical models of materials with complex internal structures will be constructed. The interaction between

the material phases will be investigated. The finite element method, peridynamics, and molecular dynamics
simulations will be used.

The analyzes will be conducted using HPC (High Performance Computing) computers. Computer
implementation of selected material models will be made. As part of the subsequent doctoral thesis, impacts
will be modeled and the load-bearing capacity of samples, their fracture, and fragmentation will be assessed.
The results of numerical analyzes will be compared with experimental results.

Figure 1 shows some results of finite element and peridynamics simulations.
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Fig. 1. Deformation of the WC/Co composite after impact (a) Damage of the A1203 phase in the ZrO2/A1203
composite (b) The extent of destruction of the AI203-infiltrated composite frame (c)

Of particular interest will be the influence of the properties of transition phases between different materials
on overall load-bearing capacity of the material. We will study these problems using methods appropriate to
the atomic level.
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