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FE-FFT-based multiscale simulations

of polycrystalline materials
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The behavior of a material is highly influenced by its microstructure. In order to be able to use a
material as resource-efficiently as possible, it is important to know its behavior as precisely as
possible and to be able to simulate it in a time efficient manner. To capture complex local
microstructural effects such as phase transformations or plasticity, we present a two-scale finite
element (FE) and fast Fourier transformation-based (FFT) method [1, 2]. We want to present the two-
scale method’s ability to model highly resolved thermo-mechanically coupled problems and its
application in the field of microstructural evolutions in polycrystalline materials, e.g. [4]. Additionally,
we show how a model order reduction technique, which is based on an adaptively chosen reduced
set of Fourier modes [3], decreases the high computational costs of the FFT-based simulation.
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