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Abstract

By means of the experimental method, micromechanical model and Finite Element Method (FEM),
this paper studied the compressive behaviors of the three-dimensional random fibrous (3D RF)
material in the through-the-thickness (TTT) and in-plane (IP) directions at elevated temperatures.
The compressive experiments showed that the fracture strength and Young’s modulus of the 3D RF
material in the TTT and IP directions decrease as increasing temperature. The specimens fracture
through breaking the fibers under the bending deformation, while almost all the bonding zones keep
intact. A simple micromechanical model and a FEM model are developed to simulate the
mechanical properties of the 3D RF material. The micromechanical model ignores the randomness
of the fibers, while in the FEM model special attention is drawn to the influence of the
morphological characteristic. Numerical results from the micromechanical model and FEM model

agree well with the observations from the compressive experiments.
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