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Evaluation of mixed mode fracture toughness of adhesively bonded CFRP joints
with consideration of material nonlinearity

KOUNO Yousuke, IMANAKA Makoto, HARA Keisuke and FUKUCHI Yusuke

The fracture toughness of adhesively bonded CFRP joint under mixed I and II mode condition
was investigated using finite element analysis with the Jfintegral calculation considering the
nonlinear deformation of adhesive. In the case of G, /Gy =0 and 0.21, the plastic strain was
distributed only near the crack tip, and there was no significant difference in the Jintegral values
between elastic analysis and elasto-plastic analysis irrespective of crack propagation. In the cases of
G;/Gr =0.55, 0.68 and 0.80, the plastic strain was widely distributed along the adhesive layer, and
the Jintegral value of the elasto-plastic analysis was relatively higher than that of the elastic
analysis. The difference of the Jintegral values between the elastic analysis and the elasto-plastic
analysis increased with the increase of mode II component. It was found that the fracture toughness
value is affected by the plastic deformation of the adhesive at the crack tip due to shear deformation.
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