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Temperature Effects on the Fracture Behavior of HMX-Based PBX Under Quasi-Static Loading

DONG Tian-bao, YUAN Hong-wei, WEN Qian-gian, PANG Hai-yan, ZHAO Long, LI Yun-xin
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: To investigate the temperature effects on fracture behavior of HMX-based polymer bonded explosives (PBX) under
quasi-static loading, the digital image correlation method (DICM) and crack propagation gauge (CPG) testing system were used
in quasi-static fracture tests of the semi-circular bending (SCB). The fracture characteristics, fracture resistance, damage toler-
ance and crack unstable propagation rate of HMX-based PBX at different temperatures (25, 35, 45, 55, 60, 65 °C) were stud-
ied. The results show that with the increase of temperature, the fracture characteristics of HMX-based PBX gradually transform
from brittle fracture to ductile fracture, the fracture toughness which indicates the crack initiation resistance significantly decreas-
es, and the damage tolerance is slightly improved. Under the brittle fracture condition of SCB, the crack unstable propagation
rate shows a slow-fast-slow law on the propagation path, with a maximum rate of about 370 m-s™'. The increase in temperature
leads to some reduction in the crack unstable propagation rate.

Key words: polymer bonded explosive (PBX) ;fracture behavior;temperature effects; damage tolerance;digital Image Correlation
Method
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