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Table 2 Material parameters of each component in PBX

elastic ) _ tensile friction cohesive
Poisson’s density
parameters modulus . strength angle  strength
ratio /kgm™
/GPa /MPa /(9 /MPa
particle 8.86 0.322 1910 10 30 30
binder 0.397 0.495 1280 6 25 6
interface - - - 1.66 15 1.66
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Table 3 Comparison of the equivalent modulus between experimental and simulation results

volume fraction experimental results of E;

simulation results of £ ; / GPa

differences of E,; / %

/% /GPa type I type Tl type TI type I type Tl type TI
90 6.12 6.725 6.682 6.788 9.79 9.21 10.91
93 6.30 7111 7.077 7.158 12.87 12.34 13.62
95 6.36 7.663 7.517 7.692 20 18.36 20.95
97.5 6.61 8.178 8.136 8.199 23.73 23.09 24.04
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A Method of Generating Mesoscopic Models for PBXs with High Particle Volume Fraction

KANG Ge', CHEN Peng-wan', ZENG Yi-lun*, NING You-jun*’

(1. School of Mechatronical Engineering, Beijing Institute of Technology, Beijing 100081, China; 2. School of Manufacturing Science and Engineering ,
Southwest University of Science and Technology, Mianyang 621010, China: 3. Shock and Vibration of Engineering Materials and Structures Key Laboratory of
Sichuan Province , Southwest University of Science and Technology, Mianyang, 621010, China)

Abstract: To simulate the mechanical properties of polymer bonded explosives (PBXs) from the meso-scale, the concept of gra-
dation of Monte Carlo method was introduced into the PBX model of high volume fraction. A generating method of Voronoi poly-
gon particles which can consider the distribution of graded particles was formed by combining the Voronoi polygon particle gen-
eration algorithm. A PBX meso structure model considering gradation and volume fraction of 94% and above was established
through the treatment of particle modification, shrinking, corner cutting and smoothing etc. At the same time, the model can
maintain periodic continuity at the boundary. The uniaxial compression simulation for PBX meso model of three groups under dif-
ferent gradation condition was performed by numerical manifold method (NMM). The equivalent elastic modulus obtained from
NMM simulation was compared with the experimental results in literature. The reasons of deviation occurred between the simula-
tion results and the experimental ones were analyzed, and the rationality of the PBX meso structure model generation method
was discussed. Results show that the equivalent modulus of PBX increases with the increase of volume fraction, and the higher
the volume fraction is, the faster the growth rate is. At the same time, when the volume fraction is below 30% and higher than
85%, the effect of the particle gradation on the equivalent modulus is smaller, but when 30%<volume fraction<85%, the effect
of the particle gradation on the equivalent modulus is significant.

Key words: composite material; polymer bonded explosive (PBX) ; Monte Carlo method; Voronoi method; particle gradation;
equivalent modulus
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