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Table 1 Height of drop weight plate and impact velocity for each specimen
ENEE A D/mm Hjmm vi(ms™)
D100-A45 100 1.840 6.005
D75-A45 75 1.865 6.046
D50-A45 50 1.827 5.984
D25-A45 25 1.834 6.000
D20-A45 20 1.854 6.028
D15-A45 15 1.847 6.017
D10-A45 10 1.828 5.986
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Table 2 Parameters of impacting test system

AR T /mm B JE /mm JEE /mm MR GPa HELAS
L3 150 480 30 - -
N L 3000 300 30 72 0.33
B 2000 300 30 72 0.33
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Fig. 5 Curve of stress wave versus time acts on specimen Fig. 6 Method for determining time of the strain gauges
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Table 3 Initiation time and initiation toughness for each specimen

ENER AL 21, /s RaELiliy
D10-A45 272 4.99
D15-A45 267 4.85
D20-A45 275 4.53
D25-A45 259 4.36
D20-A45 264 424
D15-A45 260 4.19
D10-A45 263 4.22
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(e) D=50 mm, experimental (f) D=50 mm, simulation (g) D=50 mm, experimental

(h) D=75 mm, experimental (i) D=75 mm, simulation (j) D=100 mm, experimental (k) D=100 mm, simulation

&7 AN D {E (D R % RS PSR B0 0 BE 1) BLa0d R B A2 1) S8 30 AL L &1 (6=45°)
Fig. 7 Comparison test results with simulation results for the specimens with different D the distance
between vertical crack tip to the center of incline crack (6=45°)
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Fig. 8 Contour plots of first principal stress during crack propagation.
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Fig. 9 Circumferential stress on the ahead of propagation crack tip
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Fig. 10 Mesh of specimen in ABAQUS code
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Connecting modes of two cracks under impact loads

ZHOU Qin"? ZHU Zheming'?, WANG Xiong'?, DONG Yuging'?, ZHOU Lei'?
(1. Key Laboratory of Deep Underground and Science and Engineering, Ministry of Education,
Sichuan University, Chengdu 610065, Sichuan, China;

2. College of Architecture and Environment, Sichuan University, Chengdu 610065, Sichuan, China)

Abstract: A multitude of flaws always exists in brittle material and the influence will be exerted on by other
flaws when one flaw is propagating. To investigate the propagation, coalition behavior and stress intensity
factors of two cracks in brittle materials under impact loading, Polymethyl methacrylate (PMMA) was
selected to manufacture the double cracked specimens. By using the medium-low speed impact system,
impact experiments were conducted, and the crack tip SIFs were calculated by using finite element code
ABAQUS. The finite difference code AUTODYN was used in the simulation crack propagation behavior,
and the simulation results were compared with the test results. The results of experiment and simulation
show that the simulation results generally agree with the experimental results in crack propagation paths; the
crack propagation behavior varies with the change of the distance between the two cracks; the effect between
the two cracks decreases with the increase of the distance between the two cracks; the stress intensity factors
K, decrease with the increase of the distance between the two cracks while Kj; is the opposite.
Keywords: double cracks; stress intensity factor; finite element code; crack propagation behavior
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