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EVALUATION OF DYNAMIC FRACTURE TOUGHNESS OF CFRP LAMINATES
BY BOUNDARY ELEMENT METHOD USING LAPLACE TRANSFORM
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In the present study, boundary element method is applied to the evaluation of interlaminar fracture toughness of
CFRP composite. The dynamic fracture toughness of CFRP was measured by split Hopkinson bar method, where
the dynamic three point bending tests were carried out using short-beam-type specimens with end notch. In order
to evaluate the dynamic deformation of CFRP laminates, Laplace-transformed BEM scheme was employed for the
numerical computation, and the extrapolation scheme was applied to obtain the stress intensity factor (SIF) of Mode
Il in the unidirectional CFRP laminates. The basic formulation of BEM analysis for the anisotropic body of CFRP is
introduced, and the experimental results of dynamic fracture toughness obtained from SHPB test and BEM analysis

JASCOME

are discussed.
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Table 1 Specification of ENF specimen

Length (Lo) 70 mm

Thickness (k) 3.5 mm

Support Span (L) 60 mm

Delamination Length (a) | 15 mm

Width (b) 10 mm

Young’s Modulus (Ep) 97.8 GPa

Young’s Modulus (Er) 7.1 GPa

Shear Modulus (Gpr) 3.3 GPa

Poisson’s Ratio (vpr1) 0.35

Density (p) 1.6 X 10>  kg/m3
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Fig.4 Strain histories on the input bar
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Fig.9 History of mode II energy release rate

Table 2 Results of dynamic fracture toughness of
CFRP laminates

Index j[[ Jllc
[MJ/m3s] [J/m?]
Test 1 1.6 1800
Test 2 1.9 1640
Test 3 2.8 1880
Test 4 7.6 1550

Test 5 (Static) 1516
Test 6 (Static) 1499
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