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The mechanical properties of PBX and its constituents

PBX
density 1 density 2 density 3
bulk modulus/GPa 11.4 0.33 4.28 5.46 6.94
shear modulus/GPa 11.5 0.07 1.60 2.05 2.60
Young’'s modulus/GPa -~ 25.7 0.2 4.28 5.46 6.94
Poisson’s ratio 0.1 0.4 0.33 0.33 0.33
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Table 2 Effective modulus based on Hashin-Shtrikman

model and experimental results of PBX

experimental results Hashin-Shtrikman

effective modulus - - -
density 1 density 2 density 3 upper bounds lower bounds

bulk modulus/GPa  4.28 5.46 6.94 10.52 5.01
shear modulus/GPa  1.60 2.05 2.60 10.84 3.61
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Fig. 1 The fitting curve of effective bulk modulus
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Fig.2 The fitting curve of effective shear modulus
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Table 3 The effective modulus of PBX with different

densities by modified Hashin-Shtrikman model

density/g + ¢cm 73 bulk modulus/GPa shear modulus/GPa
1.60 1.60 0.60
1.70 2.71 1.01
1.792 4.27 1.60
1.845 5.49 2.06
1.895 6.92 2.59
1.942 8.55 3.21
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On Predicting Effective Elastic Modulus of PBX by Modified Hashin-Shtrikman Model

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 composites containing elastic energetic particles in a viscoelastic binder. The volume

fraction of the elastic particles in PBX is normally greater than 80% , therefore using the classical analytical meso-mechanics model

(Hashin-Shtrikman) to estimate the effective elastic modulus of TATB-based PBX is quite inaccurate. A new term named “interface

bonding parameter” which contains the density of the bulk PBXs was promoted and a modified model of Hashin-Shtrikman was

obtained. The samples with different densities were prepared, and their elastic modulus was measured, and the modified coefficients

of the model were obtained to be 0.813 (p/p,) $%or 0. 296 (p/p,) %% The elastic modulus was calculated by the classical Hashin-

Shtrikman model and by the modified model respectively. It shows that the modified model with “interface bonding parameter” can

give more accurate results compared to that with the classical Hashin-Shtrikman model.

The effective elastic modulus decays

exponential with the decreasing of TATB-based PBX density, and the effective bulk modulus and the effective shear modulus are

influenced by density to the same degree,and the exponents are about 8. 6. The predicting and the experimental results are only 1%

apart. It proves that the modified Hashin-Shtrikman can be used to predict the effective modulus of double-composition PBXs.

Key words:solid mechanics; effective property; bulk modulus; shear modulus; rigorous bound; interface bonding parameter



