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Computational modeling of the material behavior of composite materials requires  |www.tu-braunschweig.de/iam
the accurate resolution of the microstructure. Additonally, in many engineering
applications, mechanical effects are coupled with, for example, thermal, electric
or chemical effects. Typical applications are energy storage devices, biomechanics Contact
and water flow in concrete cracks (Fig. 1-3). To solve the resulting partial diffe- Dr.-Ing. Mischa Blaszczyk
rential equations, numerical methods are employed. Popular choices are the Finite 149 (0) 531 391 94364

Element Method (FEM) and methods based on the Fast Fourier Transform (FFT).  mischa.blaszczyk@tu-braunschweig.de
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In this project, we want to implement a specific material model using the open
source programming language Julia [2]. Furthermore, we want to investigate
the behavior of the model. Computational homogenization allows to model the

material behavior across different length scales.

Prerequisites: basic knowledge of coding, good understanding of fundamentals in
math and mechanics

Tasks

e Acquisition of basic knowledge regarding material modeling and numerical
methods

e Implementation of the model in the programming language Julia

e Investigation of the material model behavior and visualization of results using
the software ParaView
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