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Investigation of Interfacial Delamination Force of Nonlinear Material Joints Based
on FEM Using Micro-scale Singular Element

Kurahashi, Takahiko
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In this study, tensile delamination test was carried out for the specimen of the
bonded structure consists of natural rubber and SS400, and we investigated the relationship between the
adhesion length and delamination force. We generate the finite element mesh for the SS400-natural rubber
bonded model, and carried out the stress analysis considering the non-linear effect, i.e., the
Green-Lagrange strain. Consequently, we found that the stress component ¢ 8 6 at interface edge between
SS400 and resin is approximately 1.8 - 2.0MPa, even if the adhesive length is changed. In addition, the
stress analysis using singular element is carried out for bonded structures consists of linear elastic
body. We investigated the accuracy of results of stress analysis in case of the singular element, and the
relationship between the interfacial average delamination stress and the non-dimensional intensity of
stress singularity.
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Fig. 1 Model of tensile delamination test

Fig. 2 Photo of actual experiment
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Fig. 3 Singular and normal element
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Fig. 6 Relationship between external force and

displacement (Adhesive width = 30mm)
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Fig. 7 Relationship between external force and

displacement (Adhesive width = 45mm)
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displacement (Adhesive width = 60mm)
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Table 1 Material properties
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Fig. 12 Variation of delamination force with respect to

adhesive width
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