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The present study proposed an integrated framework to evaluate the
manufacturing process and the mechanical properties of carbon fiber reinforced composite structures
via fiber orientation control with aid of computer simulations, for pursuit of their improved
production and design methodology. Specifically, a method to predict manufactured fiber orientation
after the production process was constructed, and a theoretical analysis procedure was examined for
the effect of local fiber orientation on the structural strength as well. First, a model simulating
local fiber orientation was made and experimentally verified for the preforming process to the
complex structural shape as an example. Furthermore, a method to estimate the effect of the
manufactured fiber orientation inside the material on the structural strength was examined based on
peridynamcs analyses.
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