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Fig. 1. Microscopic damage in the fragmentation process in SFC significantly changes,

depending on the characteristic parameters for the fracture at the fiber-matrix interface.
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Fig. 2. Cumulative number of fiber breaks as a function of the applied strain in SFC. The effect
of the microscopic damage around fiber breaks is significant at high applied strains. As the
fiber-matrix interface is strong, the fragmentation process is mostly controlled by matrix shear

yielding behavior, where the elastic-plastic shear-lag model is applicable.
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Fig. 3. Comparison of the microscopic damage between experiment and simulation in a carbon
single-fiber epoxy composite. The detailed analysis reinforces our understanding that this
material system has a strong interface, and provides the lower limit of the possible interfacial

fracture properties.
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Fig. 4. Matrix cracking behavior depending on the knife-edge position

during the fiber-pullout in the microbond tests.
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Fig. 5. Comparison of the pullout force in the microbond tests between experiments and

simulations. The elastic-plastic pullout simulations well explain the upper limit of experiments.
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Fig. 6. Simulated stress-strain curves for short fiber-reinforced plastics promote a better
understanding of the optimal material microstructure in terms of the strength and

energy-absorbing capacity when the fiber orientation angle is varied.
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Fig. 7. Microscopic damage to influence the macroscopic stress-strain response

in short fiber-reinforced plastics when the fiber orientation angle is varied.
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Fig. 8. Transition of the microscopic damage to influence the fracture properties

of discontinuous fiber-reinforced composites.
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Fig. 9. Effect of the material microstructure on the composite strength versus fiber length

for discontinuous fiber-reinforced composites.





