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Distribution of Intensity of Singular Stress Field along the Interface Outer Edge of Prismatic Butt Joint with Fillet
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Abstract
In a previous study, the authors have shown that the debonding strength can be expressed as a constant

value of the intensity of the singular stress field (ISSF). Previously, two models were considered in discuss-

ing the ISSF; one is a two-dimensional butt joint under plane strain and the other is a three-dimensional

prismatic butt joint having sharp interface corners. In this study, by considering the real 3D geometry, the

effect of fillet radius p at the specimen corner on the maximum ISSF is addressed. For fillet radius p/W >

0.0005 (W = specimen width), the maximum ISSF is almost constant within the relative difference of 2%.
Key Words: Adhesion, Interface, Intensity of Singular Stress Field, 3D Butt Joint, Fillet
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Fig. 1 Prismatic butt joint and experimental results
o Table 1. Material properties of adhesive and adherend®”
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Fig. 2 Prismatic butt joint model with fillet considered in
this study
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Table 3. Mesh independency of ISSF at the fillet
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Table 4. F5*(y) (x107) and F5%(6) (x10”) under different p/W (underline: maximum and minimum values)
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y/W=0.420 9.15 8.96 9.19 9.07 9.03 —
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v/ W =0.440 9.16 8.97 9.21 9.08 9.01 —
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y/W=0.494 7.72 7.57 7.76 — — —
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y/W=0.499 7.00 7.10 7.67 — — —
v/ W = 0.4995 7.15 7.83 — — — —
¥/ W = 0.500 —oo - = = — —
6=0° — 7.83 7.72 8.36 8.95 9.00
6=15° — 8.57 8.41 8.24 8.88 9.00
. 8.22 8.87
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