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Abstract

The interlaminar problems near the free edge of composite laminates are analyzed in this paper.
CFRP specimen ([+40/—40]s) and interleaved specimen ([+40//-40]s) with non-woven carbon tissue
(NWCT) are discussed under tensile loading condition. The symbol /7’ means that the NWCT is
located between the CFRP interfaces. The NWCT has carbon short fibers which are discretely dis-
tributed with the in-plane random orientation. It was reported” that the Mode II interlaminar fracture
toughness of CFRP laminates with NWCT is increased largely and the Mode 1 interlaminar fracture
tonghness is not changed significantly. Mode III interlaminar fracture toughness is also an important
factor in composite structures. But it is not easy to experimentally investigate the Mode III interlam-
inar fracture toughness. The objective of this work is to study the effect of the NWCT and to fun-
damentally understand the Mode III interlaminar shear characteristics of laminated composites with
NWCT in the vicinity of a free edge by using finite element method analysis.
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Fig. 1. Angle-ply CFRP laminate with NWCT.
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Fig. 2. Analytical model of rectangular plate.
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(a) 4000 elements
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(c) 20000 elements

Fig. 4. Finite elements meshes used for sensitivity
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Table 1. Material properties of CFRP and non-woven
carbon tissue

CFRP Non-woven carbon tissue
E, = 128 GPa

E, = 85GPa

Vi = vy = 0.32 E = 14GPa

vy = 0.43 v =041

G, = G,; = 48GPa G = 50GPa

G,; = 3.0GPa h = 0.05 mm

hy = 0.125 mm, b = 5 mm
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Fig. 5. Result of convergence test for CFRP model.
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Fig. 6. Comparison of shear stress occurred in CFRP
and interleaved specimens.
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