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Micromechanical approach to the elastoplastic behavior of a fiber reinforced composite

ZHANG Huashan, HUANG Zhengming”
(School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092, China)

Abstract; Based on Mori- Tanaka method and the equivalent inclusion theory, the bridging matrix which is used to
define the relationship between mean stress tensors in resin and fiber of fiber - reinforcement composites can be
achieved in this paper, as well as the explicit formula of matrix components. Considering the influence of factors
such as practical engineering, symmetry of compliance matrix, physical performance of resin and micro-geometrical
characteristics, the expression of components is simplified reasonably. Corrected parameters, which are the

functions of the equivalent plastic strain of the matrix, are introduced and the mean stress distributions of fibers and

resin are determined accordingly. The numerical results indicate that the theoretical values of the method presented

in this paper are well fit with experimental results.
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Fig. 1 Schematic of a unidirectional composite
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Fig. 2 Tensile stress — strain curve and tensile

stress — equivalent plastic strain curve for matrix material
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Table 1 Elastic- plastic parameters of matrix material
Break point number 1 2 3 4 5 6 7 8 9
Stress/MPa 0.0 30.0 42.2 50. 2 57.35 65.37 71.0 76.06 80.0
Strain/ % 0.0 0. 898 1.394 1. 768 2.214 2.879 3.471 4.184 5.0
Equivalent strain/ % 0.0 0.0 0.134 0. 269 0.502 0.928 1. 351 1.914 2.612
Hardening modulus/MPa 0.0 9.104 5.926 3. 069 1. 883 1. 331 0. 899 0. 564 —
.y 0. 35 0.35 0.533 0. 64 0.76 0. 844 0.915 0. 96 0.96
B 0. 45 0. 45 0. 609 0.716 0. 820 0.893 0. 958 1.0 1.0
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