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Analysis for Strength Estimation of Adhesive Joints

Sung-Oan Park*

E Abstract ﬁIJ

The objects of this research are to establish the criteria of peel occurrence considering the shape of bond terminus
and to compare the strength properties of adhesive joint of different three type such as butt joint, T-shape, and
single lap joints. The criteria of peel occurrence at the bond terminus was suggested. Peel loads of three type adhesive
joint (butt joint, T-shape specimen, single lap joint) were determined from tensile tests. Principal stress distributions
of these joints were determined from finite element method analysis. Then, peel occurrence was estimated with stress
singularity factor(K,,;») when the terminus shape was square, with average principal stress when the terminus shape
was rounded. The conclusions are summarized as follows; (1) In the non-filleted model(e.g., butt joint, T-shape
specimen), principal stress shows singularity at the bond terminus, intensity of stress(principal stress) singularity (Kin)
can use as the criteria of peel occurrence at the bond terminus. (2) In the filleted model(e.g., single lap joint), principal
stress has not affected singularity at the bond terminus. Average principal stress(Ka)can use as the criteria of peel

occurrence at the bond terminus.
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Fig. 2 Geometry and dimensions of butt joint
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Fig. 3 Geometry and dimensions of T-shape specimen
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Fig. 5 Relation between peel load and adhesive thickness
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Table 1 Material properties of adhesive and adherend

Engineering constant Adhesive Adherend
Poisson’s ratio 0.40 0.31
Young’s modulus(GPa) 3.74 194
Yield stress(MPa) 17.5 540
Strain-hardening rate(GPa) 0.614 16.7
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Fig. 7 Calculated result of characteristic equation for
butt joint and T-shape specimen
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Fig. 17 Mesh pattern of single lap joint
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