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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%.
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Fig. 1 Prismatic butt joint and experimental results
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Fig. 2 Prismatic butt joint model with fillet considered in
this study
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Table 1. Material properties of adhesive and adherend®”

Material Young's modulus | Poisson’s B A
aterial o
E [GPa] ratio v
Adherend S35C 210 0.30
- - 0.969 | 0.199 | 0.685
Adhesive | Epoxy resin 3.14 0.37

Interface outer edge

Interface outer edge

(a) Coarsely meshed model (b) Finely meshed submodel

Fig. 3 Analysis model
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Table 2. Mesh independency of ISSF at near the
corner (p/W =0.001)
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0.470 0.223 0.224
0.480 0.220 0.221
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0.491 0.200 0.201
0.492 0.197 0.197
0.493 0.192 0.193
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0.499 0.188 0.186
z,0, =0 0, =0
1
s
/“-'.:_-
Mg | e
¥ ’ By
T
w W

Table 3. Mesh independency of ISSF at the fillet

(p/W=0.001)
O Lo =G sen
9 O-flszM |h/W2|
ey = 1/2,000 ey = 1/4,000
0 0.187 0.186
5 0.193 0.192
10 0.199 0.198
15 0.204 0.203
20 0.208 0.207
25 0.212 0.210
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45 0.218 0.217
(2
1
i /" Adherent
M n A Enn




Table 4. F5%(y) (x107) and F5*(8) (x107) under different p/ W (underline: maximum and minimum values)

p/W—0 p/W =0.0005 p/W=0.001 p/W=0.01 p/W =0.05 p/W=0.5
p—0mm ‘p=0.00635mm/  p=0.0127mm |, p=0.127mm |, p=0.635mm ’
y/Wor6
,,,,,,,,,,,,,,,,,, B
y/W=0 9.09 8.92 9.13 9.00 8.98
v/ W =0.400 9.14 8.95 9.19 9.06 9.02 — j
y/W=0.410 9.14 8.96 9.19 9.06 9.02 —
y/W=0420 9.15 8.96 9.19 9.07 9.03 —
y/W=0.430 9.15 8.97 9.20 9.07 9.02 —
v/ W =0.440 9.16 8.97 9.21 9.08 9.01 —
y/W=0.450 9.17 8.98 9.21 9.09 8.95 —
y/W=0.460 9.17 8.99 9.22 9.10 — —
y/W=0.470 9.16 9.00 9.08 9.07 — —
y/W=0.480 9.03 8.86 9.12 8.91 — —
y/W=0.490 8.38 8.20 8.41 8.36 — —
y/W=0.491 8.24 8.07 8.28 — — —
y/W=0.492 8.09 7.92 8.12 — — —
y/W=0.493 7.92 7.75 7.95 — — —
y/W=0.494 7.72 7.57 7.76 — — —
y/W=0.495 7.52 7.37 7.55 — — —
v/ W=0.496 7.31 7.17 7.34 — — —
y/W=0.497 7.12 7.00 7.16 — — —
v/ W =0.498 6.97 6.91 7.04 — — —
y/W=0.499 7.00 7.10 7.67 — — —
v/ W = 0.4995 7.15 7.83 — — — —
¥/ W = 0.500 —oo - = = — —
0=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
6 =30 — 9.03 8.84 9.00
0/W=0495) | (/W =0475)
8.87
6 =45° — 9.18 8.99 8.37 9.00
(/W = 0.486)
6 =60 — 9.03 8.84 9.00
(o/W=0498) | (/W =0493)
8.88
0="75° — 8.57 8.41 8.24 9.00
(/W = 0.498)
6 =90° — 7.83 7.72 8.36 8.95 9.00
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