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In this research, apparent strength estimation of advanced heterogeneous

materials such as a resin structure fabricated by the fused deposition modeling method or composites
considering microscopic randomness observed in the material by the stochastic homogenization method
and the multiscale stochastic stress analysis method is attempted. In particular, for the purpose
of validation of the proposed method, probabilistic properties of microscopic representative sizes
are identified by experimental observations from a set of actually fabricated specimens, and those
are reflected to the analysis.

From the comparison between the numerical and experimental results, the proposed method gives a good
estimation of the probabilistic characteristics of the homogenized elastic properties, while the
estimation error in the apparent strength estimation is larger. In order to improve the
computagional accuracy, it is pointed out that the random field modeling of microstructure should be
carried out.
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