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Fracture characteristics of sphere with 45° double embedded cracks based on
3D-ILC

ZHANG Ke'2, WANG Hai-jun’, REN Ran’®, TANG Lei?, YU Shu-yang!, LIU Xin-na!, GU Hao'
] yang

(1. College of Water Resources and Hydropower, Hohai University, Nanjing, Jiangsu 210098, China; 2. State Key Laboratory of Hydrology, Water Resources
and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing, Jiangsu 210029, China; 3. Shenzhen Water Group, Shenzhen 518000, China)

Abstract: Crack interaction in materials is an important research area of fracture mechanics that plays a fundamental role in various
fields, but few studies have been conducted on the interaction between internal cracks of brittle spherical material. Based on the
3D-internal laser-engraved crack(3D-ILC) technology, two 45° embedded cracks were generated internally in the spherical glass,
and uniaxial compression test was performed. The crack propagation, failure morphology and interaction of the cracks were analysed
in this experimental research. The distributions of Ki, Kn, K were also analysed based on the M-integral, and the results were
consistent with experiments. The results show that: 1) The interaction between two cracks occurs in the test. Due to the shielding
effect between the double embedded cracks, the crack growth presents obvious anti-symmetric characteristics. 2) The wing crack
growth surface presents both smooth area and tear area, corresponding to the I-II crack and III crack respectively. 3) The simulation
result is consistent with the experimental observation. The 3D-ILC technology introduced by the paper can provide experimental and
theoretical basis for the study of fracture theory of brittle spheres with parallel internal cracks.

Keywords: 3D-internal laser-engraved crack(3D-ILC); fracture mechanics; internal crack propagation; brittle material; interaction of
cracks
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