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Mechanism of fracture toughness improvement for carbon-fiber composite
structures with superior damage tolerance

Hojo, Masaki

13,400,000

6)) 1
2
peridynamics @ (©))

In order to obtain the knowledge for improving the damage tolerance of
carbon fiber reinforced composite monolithic structures, we examined the properties controlling the
mechanical properties and fracture properties from multiscale viewpoints. (1) We obtained the
knowledge about the effect of matrix plastic deformation on the mode Il fracture toughness, using
the experiments, image analyses and finite element analyses, as an important parameter for damage
tolerance of composite structures. (2) Based on the peridynamics simulations considering the
fracture toughness of materials, we constructed numerical models to evaluate matrix crack initiation

for different ply thickness as examples. (3) To evaluate the relationship between crosslink
structures and mechanical properties of epoxy resin at the atomistic/molecular scale, we constructed
a method to evaluate the viscosity as typical matrix properties controlling the composite
viscoelastic properties and processability.
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Fig. 1. Schematic view of 4ENF-test

(iv) After main crack extention I

Fig.2. Fracture process and mechanism
based on microscopic observation.
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Fig. 3. Comparison of the damage in cross-ply laminates with different thickness of 90° ply
when 1.2 % tensile strain was applied
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