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In this paper, a 3D time dependent micromechanical model is presented to study the
elastoviscoplastic behavior of aligned fiber reinforced composites in the presence of interfacial
damage subjected to multi-axial loading. The Representative Volume Element (RVE) of the
composite consists of three phases including fiber, matrix and fiber/matrix interphase. The
interphase is considered as adistinct phasewith a definite thickness that covers the outer surface
of fibers. The difference between manufacturing process temperature to room temperature
introducing thermal residual stresses is included in the analysis. The fiber and interphase are
assumed to be elastic, while the matrix exhibits elastic-viscoplastic behavior with isotropic
hardening. The Bodner-Partom viscoplatic theory is used to model the time dependent inelastic
behavior of the matrix. The Needleman model is employed to analyze interphase damage. For
metal matrix composites, it is shown that while predictions based on undamaged interphase are
far from the reality, the predicted stress-strain behavior including interphase damage and
thermal residual stresses demonstrate very good agreement with experimental data.
Furthermore, the elastic properties of the composites with various aspect ratios are extracted by
the micromechanical model. The elastic behavior predictions of the composite are also very close
to experimental data and the other available models.
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6- Unit cell

7- Simplified unit cell

8- Representative volume element
9- Method of cell
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1- Thermal residual stresses

2- Damage

3- Interfacial region between the fiber and the matrix
4- Overstress

5- Micromechanics
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