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Short fiber-reinforced composites consist of two phases, namely fibers and a thermoplastic ma-
trix material. The use of thermoplastic matrix material enables one to process the material by
mold injection. However, it also leads to an extensive plastic deformation under load. There-
fore, an adequate representation of components made of short fiber-reinforced composites by
numerical simulations requires the consideration of nonlinear material behavior for finite de-
formation. Due to the locally varying material properties induced by the probabilistic charac-
teristics of the microstructure a combination of stochastic methods like random fields and the
nonlinear material behavior is of interest for the numerical representation of reinforced materi-
als with a thermoplastic matrix material. One crucial aspect for the synthesis of random fields
is the point-to-point information.

In this work an approach is introduced to derive the correlation structure of the material proper-
ties for SFRC characterized by elasto-plastic behavior, that is given by a strain energy function
and a yield strength. To be able to determine the correlation structure the effective material prop-
erties are calculated first. This is done separately for the hyperelastic material behavior and the
plastic deformation. For the coefficients of the strain energy function the procedure presented
in [1] is adapted. Hence, artificial planar microstructures of different sizes are generated and
boundary conditions in accordance with Hill’s theorem [2] are applied to obtain the effective
material properties in terms of the elasticity tensor components. The corresponding coefficients
of the strain energy function are calculated by using an optimization routine. For the plastic
behavior a homogenization technique is used to derive the yield strength of the correspond-
ing microstructure. Finally, the moving window method is used to derive the point-to-point
information and hence, the correlation structure for the material properties.
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