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Abstract

This paper presents a new micromechanical damage model, called "First Pseudo-

Grain Damage" (FPGD) model, to predict the overall elasto-plastic behavior and

damage evolution in short fiber reinforced thermoplastic materials typically produced

by injection molding. The model combines mean-field homogenization theory with

a continuum damage model, leading to a semi-analytical estimate of the composite

incremental response that is convenient for the large scale simulation of composite

structures. Each representative volume element (RVE) of the composite is decom-

posed into a set of pseudo-grains (PGs), which are two-phase composites with aligned

fibers of the same aspect ratio. The PGs are homogenized individually according to

a nonlinear Mori-Tanaka scheme. Then, a self-consistent scheme is applied to the

aggregate of homogenized PGs. An anisotropic damage model is used at the PG

level which enables accommodating arbitrary multiaxial and non-monotonic load-

ing histories. Damage evolution inside PGs progressively affects the overall stiffness

and strength of the RVE up to total failure. An evaluation of the proposed model

against experimental data is conducted for short glass-fiber reinforced polyamide 6,6

(PA6,6). It is shown that the model yields satisfactory predictions of the response
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