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Elastic-Plastic Analysis of Cracks in Adhesive Joints
(Effect of Bond Thickness on Fracture Toughness)

Toru IKEDA, Akira YAMASHITA and Noriyuki MIYAZAKI

The evaluation of fracture of a crack in an adhesive joint is important in relation to the
structural integrity of adhesive joints and composite materials. It has been reported that the fracture
toughness of a crack in a ductile adhesive joint depends on the bond thickness. Although this is an
important problem of adhesive structures, the mechanism of the dependence has not yet been
elucidated. In this study, the J-integral and the near-tip stress of a crack in an adhesive joint are
investigated by elastic-plastic analysis. It is found that the stress field ahead of a crack tip under the
mode I load does not depend on the shape of the specimen. In the case of a very thin adhesive layer,
a decrease of the bond thickness causes increased stress ahead of the crack tip which results in a

decrease of fracture toughness.

Key Words: Boundary Element Method, Finite Element Method, Fracture Mechanics, Adhesive
Joints, J-integral, Fracture Toughness
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Fig.1 Concept of the effect of bond thickness on the fracture
toughness of a crack in the adhesive layer .
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Fig.4 TDCB(tapered double cantilever beam) adhesive joint.
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joint as a function of bond thickness.
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Fig.16 Distribution of the plastic zone around a crack tip for
several cases of bond thickness at J=1500 N/m.
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Fig.17 Comparison between the area of plastic zone and the
fracture energy for TDCB adhesive joint.
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