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Fig. 1  The center cracked Brazilian disc specimen under

mixed mode impact test by SHPB
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Table 1  Mechanical properties and specimen geometry
of the tested brittle materials!'®""?
Diameter Thickness Crack  Youngs POISS.OHS Density
2R/ B/ length modulus  ratio S/ m?
B /mm E /GPa p /e
Almina 306 3.0 18.0 309 0.22 3.70x103
ceramics
Particle
. 36.0 3.0 18.0 65.4 0.26 5.95x103
dispersed glass
Graphite 36.0 3.0 18.0 9.29 0.18 1.76 x103
Soda-lime
| 36.0 3.0 18.0 67.6 0.24 2.50 x103
glass
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Fig.2 Dynamic stress intensity factors under

ramp loading in Ref[ 6] (o =0.5)
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Fig.4 Dimensionless dynamic stress intensity factors

for different load angles §(a =0.5)
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Fig.6 Dimensionless dynamic stress intensity factors for different types of loads
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Fig.7 Dimensionless dynamic stress intensity factors for different materials
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Table 2 The 0,/° for static loading

By /°

« Eq. (2)  Ref[5] Ref[ 6]
0.1 30. 1 29.7
0.2 28.9 28.7

0.3 27.3 27.2 27.2

0.4 25.3 25.3 25.4

0.5 22.9 22.9 23.3

0.6 20.1 20.2 21.3
0.7 17.0 17.0
0.8 13.5 13.1
0.9 9.6 8.2
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Fig. 10 The mixed mode ratio of mode [ to Il

under different loading angles with o =0.2
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Fig. 11 The curve of the mixed mode ratio of

mode | to mode Il under different loading angles 6
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Table 3 The mixed — mode ratio K| (t) /K (t) of mode

[ to mode Il for different dimensionless length of crack

a=0.2 =0.3 =0.4 ¢=0.5 =0.6 =0.7 «=0.8

6=1° 13.00 12.77 11.66 9.49 9.06 6.09 4.47
6=3° 4.46 4.30 3.96 3.50 2.93 2.29 1.48
6=5° 2.65 2.54 231 2.01 1.69 1.23 0.79
6=8° 1.59 1.50 1.37 1.18 0.96 0.68 0.37
6=10° 1.21 1.15 1.02 0.8 0.68 0.43 0.19
6=12° 0.96 0.89 0.79 0.65 0.49 0.29 0.06
6=15° 0.68 0.63 0.53 0.42 0.27 0.07 -0.1
6=17° 0.54 0.48 0.40 0.29 0.15 0.00 -0.1
6=20° 0.35 0.32 0.24 0.12 0.00 -0.1 -0.29
6=23° 0.23 0.17 0.09 0.00 -0.1 -0.26 -0.39
6=25° 0.14 0.09 0.00 -0.1 -0.21 -0.37 -0.46
6=28° 0.002 -0.03 -0.11 -0.21 -0.32 -0.44 -0.54
6=30° -0.018 -0.10 -0.18 -0.30 -0.40 -0.55 -0.62
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Table 4 The [ Il mixed — mode ratio vs

the crack initiation angle

ANSYS results Results in Ref[ 10]
K, (D/Kg (D) By/° K /Ky f  Bo/°

0° » 0.0 » 0.0
70 1.35 41.0 1.41 38.5
150 0.42 61.6 0.43 58.0
230 0.00 77.6 0.00 73.0
R AR IV A2 B DR 1 ), 4 /DN 2 FE 2
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shiaki Yamauchi, Motohiro Nakamo, Keizo Kishida. Evalu-

A DYNAMIC FRACTURE ANALYSIS OF CENTER - CRACKED
BRAZILIAN DISC SPECIMENS UNDER MIXED MODE
DIAMETRIC IMPACT LOADING

Wei Chonggeng Wang Qizhi

(Dept. of Civil Engineering and Applied Mechanics, Sichuan University , Chengdu 610065, China)

Abstract The center — cracked Brazilian disc specimens can be used to measure dynamic fracture toughness un-
der pure mode I, pure mode I, or mixed — mode loadings for brittle materials. The pure or differently mixed
mode dynamic fracture test can be realized by changing the loading angle 6, which is the inclination angle of the
loading diameter with respect to the center crack. The finite element software ANSYS was used to simulate the
impact fracture tests of the specimens, and the effect of different types of loads, materials and specimen geometry
on the dimensionless dynamic stress intensity factors were investigated. An approximate formula was proposed to
calculate the loading angle 6 for the pure mode II loading. As for the mixed mode loading, when a ramp load
was applied, the stress intensity factors of mode I and mode [I had similar curves of time history, and the mixed
— mode ratio of mode I to mode Il stress intensity factor, i.e. KI(t)/K (t), was nearly a constant value. The
ratios of specimens with different dimensionless crack length under different loading angle were presented. Using
these values, the dynamic crack initiation angles B, can be estimated based on the strain energy density factor cri-
terion, and the estimation is in good agreement with the experimental results given in the references
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