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In this study, using a novel hybrid method (FDM+Fiber), continuous thermoplastic fiber
composites (Glass/ABS) was produced using a 3D printer. This study investigated the
challenges associated with incomplete impregnation between fibers and matrix in
thermoplastic composites, especially printed specimens. This defect is caused by the
formation of interlayer micropores that can behave similarly to microcracks and lead to a
decrease in layer adhesion and a decrease in mechanical properties. In addition, the
probabilistic and random distribution of micropores creates a kind of uncertainty in the
properties of these materials and affects the path of the main crack growth. The innovation
of this study is in providing a model based on micromechanical statistical damage and
experimental results to predict the growth of the main crack in these materials. In this regard,
different porosity percentages (10, 20, 30, and 40 percent) with normal, gamma, and uniform
distributions have been used in cases with and without interference. Experimental and
numerical results indicate that the use of statistical micromechanical damage models allows
more accurate prediction of interlayer fracture behavior of Glass/ABS composites.

Keywords Fracture Mechanics, Continuous Fiber-Reinforced Thermoplastic Composites,
Additive Manufacturing, Statistical Damage Model
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