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Fig.1 Micro-structure of TATB based PBX
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Fig.2 Finite element modeling( FEM) of TATB based PBX
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Table 1  Effective elastic modulus and poisson ratio of TATB

based PBX under different porosity

porosity . . . effective elastic modulus
o effective poisson ratio /GPa
0 0.286 0.591
1 0.293 0.545
2 0.281 0.510
3 0.282 0.499
4 0.284 0.485
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Fig.3 Effective modulus of TATB based PBX varied with porosity(¢)
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Table 2

based PBX under different pore size

Effective elastic modulus and poisson ratio of TATB

pores diameter effective elastic modulus

effective poisson ratio

/pm /GPa
2 0.280 0.503
3 0.281 0.510
4 0.277 0.510
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Fig.5 Contour of von mises stress of TATB based PBX under

different pore size
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Table 3
based PBX under different pore space distribution

Effective elastic modulus and poisson ratio of TATB

o . . . effective elastic modulus
pore space distribution effective poisson ratio

/GPa
- 0.286 0.591
in TATB 0.292 0.596
in binder 0.281 0.510
in interface 0.296 0.251
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Influence of Pore Properties on Effective Elastic Modulus of TATB Based Polymer Bonded Explosive

WEI Xing-wen, LI Ming, LI Jing-ming, TU Xiao-zhen, ZHOU Mei-lin
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract. Finite Element Modeling( FEM) model of TATB based polymer bonded explosive( PBX) with microstructure similar to the
true one were obtained by a representative volume element ( RVE) method. Two-dimension RVE, considering the fraction and
distribution of the fillers and pores was established. Effects of pore structure parameters ( pore size, pore space distribution and
porosity) on the effective elastic modulus of TATB based PBX were analyzed. Result shows that pores in binders lead the TATB
based PBX to deform easily. With the increase of porosity, the effective elastic modulus decreases with exponential distribution.
And at the same porosity, pore space distribution has great effect on the effective elastic modulus of TATB based PBX, which can
drop by more than 50 percent when the pores distribute in the interface between binder and explosive crystals. The impact of pore
size is small to the effective elastic modulus of TATB based PBX.

Key words: material physics; polymer bonded explosive ( PBX); effective elastic modulus; pore; representative volume
element( RVE)
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