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Fig. 4 The process of the evolution of crack
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Fracture damage analysis of PBX"™

LI Jun-ling"*, FU Hua', TAN duo-wang', LU Fang-yun®
(1. National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics » Mianyang 621900, Sichuan, China;
2. Institute of Engineering and Physics, Science College , National University of
Defense and Technology, Changsha 410073, Hunan, China)

Abstract: The quasi-static Brazilian test was performed on the MTS machine to investigate the tensile
fracture modes of the PBX specimen. An optical preparation technique for the PBX specimen was de-
veloped to obtain more vivid microstructure features under optical microscopes. And the deformation
and damage evolutions of the specimen were gained by adopting a high-speed camera and the digital
image correlation method. Results show that the tensile strength of the PBX is less than 3 MPa and
its failure strain is considerably small. Based on the observed results, the tensile fracture modes of the
PBX explosive specimen were analyzed by applying the Griffith fracture criterion and the interface
debonding theory. Analysis reveals that the interface debonding crack will initiate in the early stage of
load and the transgranular fracture leads to the failure of the specimen. Larger crystals are prone to
crack through themselves, and smaller ones can keep themselves from trangranular cleavage fracture
but only debond from the binders.

Key words: solid mechanics; PBX; Brazilian test; micro-damage of fracture; digital correlation tech-

nique
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