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Evaluation of Static Strength by the Application
of Stress Intensity of Angular Corner

Dai-heng CHEN, Nao-Aki NODA,
Yasushi TAKASE and Takamitsu MORODOMI

In this paper, a method of evaluating static strength by applying the newly difined stress intensity
factor of an angular corner is considered. Recently, it has been found that the stress field near a
corner of jointed dissimilar materials is expressed as a sum of the symmetric state with a singularity
of 1/0' * and the skew symmetric state with a stress singularity of 1/0' “. In this respect, the
fracture tests are carried out on the plane specimens of acrylic resin having single and double sharp
notches. Different artificial notches are introduced into the specimens with varving the opening
angle, the notch depth, and the loading conditions. It is found that the fracture toughness K, is
almost constant independent of the notch depth and the loading condition. In addition, the value of
K., increases with increasing opening angle because of the decrease of the order of singularity. The
fracture criterion for different opening angles of the notch is also discussed on the basis of the stress
distribution near the notch. The usefulness of K. in the evaluation of static strength is confirmed
through experimentation.

Key Words: Fracture Mechanics, Stress Intensity Factor, Stress Concentration, Notch, Fracture
Criterion, Fracture Toughness, Angular Corner
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Table 1 Comparison between crack and anglar corner
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Table 2 Mechanical properties of material [MPa]

Tensile
Strength 2.5
Young
modulus 230
Bending
Strength 113
(a) y=30° Table 3 Dimensionless SIF Fi., = Owg«"%{’/, N
[Tensinn: a7 - Pitl’, Bending : a7 - 6M{1W™* ]
P External Load. M External Bending Moment
E,Al
a/w Single Double
Tension |Bending| Tension
0.0 1.148 1.148 1. 148
g (01| 27 | om0 | 137
(b) 7=60 Jimosor| 02| 1399 | 1077 | 1159
' 0.3 1. 698 1.145 1.263
0.4 | 2.157 1. 283 1.596
0.0 1. 225 1.225 1. 225
o 0.1 1. 298 1.138 1.213
y =60
11=0.512 0.2 1.492 1. 141 1.237
’ 0.3 1. 808 1.210 1. 348
‘ 0.4 2.295 1. 352 1.703
o 0.0 1.338 1.336 1.336
1 500 4 m [ -90° 0.1 1.417 1.234 1.323
L0 saal 02| 1630 | 1233 | 1349
(c)y 790 ’ 0.3 1.980 1. 305 1.470
0.4 2.523 1.463 1. 884

Fig. 2 Detail of V shaped Notch
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Table 4 Results of experiment (d=0)

Specimen | W t aw K,' "
No (mm) (mm) (MPa) [N_M—(m,)]

30° (Single notch) d=0(mm)

3001 40.0 4.9 0.11 8.30 36.6
3002 40.1 4.9 0.11 8.07 35.8
3003 40.0 4.9 0.30 3.713 389
3004 40.1 4.9 0.30 3.64 38.0

60° (Single notch) d=0(mm)

6001 40.0 4.9 0.10 8.32 37.8
6002 40.0 4.9 0.10 8.26 37.6
6003 40.0 4.9 0.20 5.61 40.9
6004 39.9 4.9 0.20 552 40.5
6005 399 4.9 0.30 3.96 428
6006 399 5.0 0.30 4.12 44.6
6007 40.1 4.9 0.40 2.59 40.7
6008 40.1 4.9 0.40 2.46 38.8

60° (Double notch) d=0(mm)

6009 40.0 4.9 0.10 9.37 40.0
6010 40.0 4.9 0.10 8.76 373
6011 40.1 4.9 0.20 5.76 349
6012 40.1 5.0 0.20 6.63 40.2
6013 40.1 5.0 0.30 4.40 35.4
6014 40.1 5.0 0.30 4.80 38.7

90° (Single notch) d=0(mm)

9001 40.2 4.9 0.10 8.88 42.5
9002 40.2 4.9 0.10 9.07 43.4
9003 40.0 4.9 0.31 4.10 45.0
9004 40.0 4.9 0.31 371 40.7

Table 5 Results of experiment ( #0)

Specimen | W t 1.0
W K
No (mm) (mm) a/ (MPa) | (MPa) [Nm “"‘)]

60° (Single notch) d=3(mm)

6301 399 4.9 0.10 6.48 2.92 41.1

6302 399 49 0.10 6.29 2.84 399

6303 39.2 4.9 0.10 6.48 2.97 41.4
60° (Single notch) d=5(mm)

6501 40.0 5.0 0.10 5.50 4.13 414

6502 40.0 4.9 0.10 5.50 4.13 41.3

6503 40.0 4.9 0.10 5.68 4.26 42.7
60° (Single notch) d=8(mm)

6801 39.9 4.9 0.10 4.77 5.74 44.3

6802 40.0 4.9 0.10 4.52 5.43 42.0

6803 40.0 4.9 0.10 4.61 5.53 42.8

6804 39.9 49 0.10 4,14 4.98 38.7

6805 40.0 4.9 0.10 4.22 5.07 394

6806 40.0 49 0.10 4.27 5.13 39.8
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