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Table 1 Simulation on effective properties

of PBX9501 by bounds method

bulk shear thermal
modulus/MPa modulus/MPa expansion x 10 ~° /K

upper bounds

Voigt 13034 5332
Hashin-Shtrikman 11372 5257 12.3
third-order 11306 4959
PBX9501 (experiments) 1111 370
lower bounds
Reuss 144 3 /
Hashin-Shtrikman 148 11 11.6
third-order 224 68 /
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Table 2 Simulation on effective properties of PBX9501 by analytical method

method bulk modulus/MPa shear modulus/MPa thermal expansion/10 ~° K
composite spheres assemblage 148 / 12.3
self-consistent scheme 11044 4700 12.9
differential effective medium 229 83 12.5
experiments 1111 370 /
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Fig.1 Schematic of the recursive cell method
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Progress in Predicting the Effective Elastic Properties of PBX

JING Shi-ming', LI Ming', LONG Xin-ping’
(1. Institute of Chemical Materials, CAEP, Mianyang 621900, China;
2. China Academy of Engineering Physics, Mianyang 621900, China)

Abstract ; Polymer bonded explosives are particulate composites containing elastic particles in a viscoelastic binder. The particles

occupy an extremely high fraction of the volume, often greater than 85% . Under low strain rate loading and at about room

temperature ,the elastic modulus of the particles can be four order of magnitude higher than that of the binder. These two

characteristics make effective elastic properties predict more difficultly. As a result, PBXs provide unique challenges for

micromechanical modeling. Some micromechanical-based methods for the determination of mechanical properties of PBX were

introduced , the advantages/disadvantages and the prospects of these methods were reviewed briefly. Three-dimensional models with

damage , using computed tomography images and simulating manufacturing process are suggested to be the key point of future work.

Key words:solid mechanics; polymer bonded explosive (PBX') ; micromechanics; formulation; effective property; bulk modulus;

shear modulus



