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FINITE ELEMENT CALCULATION OF FRACTURE PARAMETERS OF
BRAZILIAN DISK WITH PRE-EXISTING CRACK UNDER IMPACT
LOADING
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(1. College of Architecture and Environment, Sichuan University, Chengdu, Sichuan 610065, China;
2. College of Resources and Environmental Science, Chongqing University, Chongqing, 400044, China)

Abstract: The finite element commercial code LS-DANA is used to study the deformation process of Brazilian
disk with pre-existing crack under impact loading. According to the virtual crack closure technique(VCCT), the
calculation methods for energy release rate and stress intensity factor are developed for impact loading. The
variations of energy release rate and stress intensity factor with time are obtained. The effects of impact velocities
on energy release rate and stress intensity factor are also analyzed. A comparison between fracture parameters for
model | and model Il shows that the parameters of model 11 are much smaller than those of model I. The Brazilian
disk with a pre-existing center crack could be regarded as model | crack problem.
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numerical simulation
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Fig.1 Geometry of model(unit: mm)
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Table 1  Y-direction displacement and force components for nodes No.2 and No.31

TR

LI fiE

15 FY N 1R UY mm
IS 8] /s Gy/(MPa + mm) K/(MPa » m*?)
2* 31* 2* 31*
280 3.38x10° 1.92x10° 5.05x10 74 3.50%x10* 0.001 098 0.138 943
290 9.82x10° 1.50%10° 1.04x107° 7.02x107* 0.006 831 0.346 574
300 3.72x10! 2.06x10* 4.75%107% 3.28x107° 0.112 743 1.407 937
310 1.66x10° 8.69x10* 2.50%10 2 1.68x10 2 2.589 274 6.747 273
320 3.11x10% 1.60%10? 5.10x10 2 3.40%10 2 9.831533 13.147 700
330 3.52x10° 1.83x10% 6.40x 10 2 4.27x10°2 14.004 480 15.691 800
340 3.00x10% 1.56x 102 5.90x10 2 3.99%10 2 11.166 990 14.012 230
350 2.37x10? 1.25% 102 4.82x1072 3.23x1072 7.136 020 11.201 270
F2 2%, 31 WA X MBS EN KSR
Table 2 X-direction displacement and force component for nodes No.2 and 31
+ & FY lmm A AL UY Imm
B ) /us Gy/(MPa + mm) Ki/(MPa + m*?)
2* 31* 2* 31*

280 7.45%10 8 2.09%x10°7 0.00x10° 0.00x10° 0 0.000 000
290 2.12x10°7 6.26x10 7 1.94x10°° 2.30x10°° 8.54x10 0.000 123
300 5.23x1077 5.96x10 " 2.50%10 2 2.84x10 2 1.78x107° 0.000 177
310 5.21x10°7 3.13x10°7 521x102 5.80%10 2 2.09%x10°® 0.000 606
320 6.56%10 ' 4.17x10°7 8.34x10 2 9.21x10 2 4.30x10°8 0.000 869
330 3.58x10 7 7.30%x10 7 1.17x10 ¢ 1.29%10 ! 2.41x10°® 0.000 651
340 7.45%10°° 1.94%10°7 1.45%10* 1.60x10 ! 1.38x10° ¢ 0.000 493
350 1.49%107 2.53x1077 1.58x10°* 1.75x107* 3.13x10°® 0.000 742
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Table 3 Physico-mechanical parameters of white marble and

steel
ok PR /GPa TARALE (kg » m %)
KILH 215 0.30 2527
& 210 0.25 7 850
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Fig.4 Curves of energy release rates vs. time at different

impact velocities
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Fig.5 Curves of stress strength factors vs. time at different
impact velocities
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