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Abstract
In engineering applications we are witnessing a steadily increasing pressure to the utmost
materials performance. It can be achieved provided a detailed understanding of characteristic mechanical processes taking place on microstructural level and described by micro-scale
quantities (e.g. stresses, strains or displacements). However the evaluation of these micromechanical fields in entire macro-scopic domain can be quite time consuming. Therefore
we present approach based on the method of Wang tiles [1, 2] that compress the stochastic
microstructure in to a small set of statistical volume elements – tiles [3]. Micro-mechanical
fields are evaluated on tiles from which the fields for entire domain are synthesized via stochastic tiling algorithms [4].
Nevertheless this technique is not without difficulties. As the mechanical quantities are nonlocal the micro-mechanical fields of each tile depends on the surrounding tiles. Due to this
fact the synthesized fields contain jumps and discontinuities and the underlying lattice of tiles
is clearly visible. To prevent such phenomena the surrounding tiles of each addressed tile
are included in evaluation and only results of the center tile are used for the following field
reconstruction.
In our latest work we focus on how the characteristic microstructural lengths influence
the convenient size of individual tiles and how the number of included surrounding layers
of tiles affects the resultant error in synthesized field compared to the reference solution.
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