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Fig.1 PBX mode [ crack tip failure zone based on different strength criterion
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Table 1
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Dimensionless radius vector of crack tip failure zone

dimensionless

radius vector a=1 a=0.8 a=0.6 a=0.4 a=0.2
o 0.159 0.193 0.229 0.269 0.312
rs 0.025 0.061 0.112 0.179 0.261
r'y/r, 0.157 0.316 0.489 0.665 0.837

Note: ry(plane stress) and r'(plane strain) are crack tip failure zone dimen-

sionless radius vector, « is tension-compression ratio.

F2 PBX WISt S A

Table 2  Fracture and mechanics properties parameters of PBX

tension compression tension-

strength Strength Compression Poisson

temperature Kic ratio

/°C /(MPa - m'’?) oy o strength ratio

/MPa  /MPa a v
20 0.392 7.70 30.3 0.254 0.296
60 0.325 5.00 17.5 0.286 0.290

Note: K¢ is plane strain fracture toughness, o is tension strength, o _is com-

pression strength.
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Failure Zone of PBX Mode I Crack Tip Based on Three Strength Criteria

DONG Tian-bao, TANG Wei, WEN Mao-ping, ZHANG Wei-yao, WEI Xing-wen
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: To describe the crack tip failure zone of polymer bonded explosive (PBX), mode I crack tip failure zone of PBX were
studied based on the Mohr-Coulomb, Twin-shear and Drucker-Prager strength criterion. The expressions describing the crack tip
failure zone of the tension-compression asymmetry for PBX were obtained. Results show that the Drucker-Prager strength criterion
takes into account the factors such as tension-compression strength ratio, average stress and deviatoric stress, the solving crack tip
failure zone is the biggest. The tension-compression ratio of the material has a significant effect on the crack tip failure zone, the
smaller the tension-compression ratio, the more serious the tension-compression asymmetry of materialis, the greater the crack tip
failure zone. The temperature has great influence on the mechanical properties of PBX materials, and the crack tip failure zone at
60 °C is significantly larger than that at 20 °C.

Key words: polymer bonded explosive( PBX) ; crack tip failure zone; strength criterion
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