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PBX-C materials in uniaxial tension

The mechanical properties of PBX-A, PBX-E and

explosive o,/MPa £,/107° E/GPa
PBX-A®! 1.8 2600 0.68
PBX-ELC! 1.86 2117 0.90
PBX-C 6.08 616 12.83

Note: o is the tensile failure strength, e is the tensile failure strain, E is the

tensile elastic modulus.
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Fig. 1 Schematic diagrams of the PBX thick wall sphere structure
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Fig.2 Distribution diagrams of the radial stress, the circumferential stress and the tangential stress in stesdy temperature field
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b. circumferential stress
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Fig.3 Distribution diagrams of the maximumn principal stress, the middle principal stress and the minimumn principal stress in

stesdy temperature field
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Failure Damage Analysis of HMX Based PBX Thick Wall Structure under Thermoelastic Environment

WANG Peng-fei, HUANG Xi-cheng, HE Ying-bo, GUO Hu
(Institute of Systems Engineering, CAEP, Mianyang 621999, China)

Abstract: Aiming at polymer bonded explosive (PBX) thick wall spherical shell structure in steady temperature field, a thermoelas-
tic deformation analysis was launched and the failure damage status of the structure under the action of thermal stress was dis-
cussed. The temperature difference carrying capacity and first failure point position of thick wall spherical shell structure were ana-
lyzed by strength criterions including the maximum tensile stress criterion, von-Mises criterion, Mohr-coulomb criterion and
Drucker-Prager criterion. The rule of the temperature difference carrying capacity of ordinary PBX structure was obtained via relat-
ed structure shape and size parameters factors isolated by the dimensionless analysis. Results show that Drucker-Prager criterion is
accurate to describe the failure damage status of PBX thick wall spherical shell structure. The failure damage status of PBX structure
relates to the material characterization and structure size etc factors. Increasing the tensile strength of materials, decreasing the e-
lastic modulus of materials and optimizing the structure size and shape can improve its temperature difference carrying capacity.
The temperature difference carrying capacity of PBX structure at room temperature can be considered by tensile failure strain, im-
proving the tensile failure strain of PBX structure can improve the temperature difference carrying capacity of PBX structure. The
material properties of three kinds of PBX materials PBX9-A, PBX-E and PBX-C with same structure under thermal environment were
compared, the temperature difference carrying capacity of PBX-A is 5.6 times that of PBX-C, and the temperature difference carry-
ing capacity of PBX-E is 4.4 times that of PBX-C.

Key words: polymer bonded explosive( PBX) structures; temperature difference carrying capacity; thermal stress; strength criteri-
on; tension failure strain
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