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BOUNDARY ELEMENT ANALYSIS FOR INTERLAMINER FRACTURE TOUGHNESS
OF ORTHOTROPIC-DISSIMILAR INTERFACE CRACK
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In the present study, an interlaminer fracture toughness of orthogonal CFRP laminates under mixed mode state
are evaluated using 2-Dimensional boundary element analysis. MMB (Mixed Mode Bending) tests are carried out
to determine complex stress intensity factors which are defined on the interface crack between dissimilar orthotropic
laminates. The complex stress intensity factors and mixed mode ratio are extrapolated from stress distribution around
the crack tip, then fracture toughness on the interface are calculated by the critical load of the MMB test. It is shown
that the fracture toughness of the orthogonal CFRP laminate depends on mode ratio of the stress intensity factors
K7 and K3. The criterion of the delamination growth is discussed from a standpoint of the mode dependency of the

fracture toughness.

Key Words: Boundary Element Method, Composite Materials, Fracture Toughness, Delamination,
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Fig.1 Schematic of MMB Test

Fig.2 Picture of MMB Test Equipment

Table 1 Table 1:Material propaties of CFRP

0° Young’s Modulus :  Ej, 97.8[GPa]
90 ° Young’s Modulus:  Ep 7.10[GPa]
Shear Modulus : urr  3.30[GPa)
Poisson’s Ratio : VLT 0.35
Poisson’s Ratio : vrT 0.5
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Fig.3 Definition of orthotropic-dissimilar interface crack
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Table 2 CFRP test specimens

Index | dmm] | ¢fmm] | 6 [deg] | K;
MMB1 35 40 79.5 10.1
MMB2 35 50 61.7 11.6
MMB3 35 60 49.3 13.8
MMB4 35 70 40.0 16.5
MMB5 35 80 33.1 19.5
MMB6 35 100 24.0 26.0
MMBT7 50 80 14.6 16.0
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Fig.8 Load vs. displacement of the MMB specimen
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