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Fig.2 Stress analysis of an infinite plate with a central crack
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Non-dimensional value of crack tip parameters with
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Table1 Calculation parametersforcracktip failure zone of PBX
parameters S o /MPa o /MPa « v
TATB based PBX 0.2 8.56 27.61 0.31 0.37

Note: S is stress level of load, o, is tension strength, o_ is compression

strength, a is tension-compression strength ratio, » is Poisson ratio.
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Fig.5 Effects of T stress on PBX compression-shear crack tip

failure zone under different friction coefficient u(8=22.5°)
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PBX Crack Tip Failure Zone and Fracture Behavior Considering the T-stress

DONG Tian-bao, YUAN Hong-wei, ZHAO Long, TANG Wei
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: In order to study the crack initiation characteristics of polymer bonded explosive (PBX) structures under complex stress
conditions, the implicit governing equation of PBX 1 -1 mixed mode crack failure zone was obtained. The equation considered
tension-compression ratio, Poission’s ratio, hydrostatic pressure, stress state, crack surface closure friction and T-stress theoreti-
cally. The whole model was based on a infinite plate model with a centeral slanting crack and the crack tip stress field consider-
ing T-stress and Drucker-Prager strength criterion. By applying the minimum radius fracture criterion of crarck tip failure zone,
the effects of T-stress on crack tip failure zone and fracture of PBX was studied. Theoretical study indicates that, for far field ten-
sion state, T-stress leads to an increase (0°<B<45°) or decrease (45°<B<90°) in the crack tip failure zone and decrease of the
fracture angle; for far field compression state, the crack is only in the Il mode state. Due to crack closure, friction effect leads to
a significant reduction of the crack tip failure zone, but does not influence the fracture angle. T-stress leads to the increase of the
fracture angle and the decrease of the crack tip failure zone for compression-shear crack. Meanwhile, T-stress leads to the obvi-
ous increase of the most dangerous crack angle B,. Therefore, it is necessary to consider the effects of T-stress on studying the
crack initiation behavior of PBX.

Key words: polymer bonded explosive(PBX) ; T-stress; mixed mode crack;crack tip failure zone
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