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Theoretical Study on Binding Energies and Mechanical Properties of
TATB-based PBX

XIAQ, Ji-Jun GU, Cheng-Gang FANG, Guo-Yong ZHU, Wel XIAO, He-Ming*
(Department of Chemistry, Nanjing University of Science and Technology, Nanjing 210094)

Abstract The SCF-MO-AM1 method and MM-COMPASS force field have been applied to the calculation
on TATB (1,3,5-triamino-2,4,6-trinitrobenzene) and a series of PBX (Polymer Bonded Explosive). A great
deal of parameters of structures and properties including binding energies of PBX were obtained using full
geometry optimization on the basis of atomic cluster matching size model. It is found that there is good lin-
ear relation between binding energies calculated by AM1 and MM methods. Atomistic molecular dynamics
(MD) has been used to simulate mechanical properties of TATB and a series of PBX. Elastic coefficients
and effective isotropic elastic constants, such as tensile module, bulk module, shear module, and Poisson’s
ratio were determined at room temperature and pressure. The results indicate that elastic properties of TATB
can be greatly improved by adding alittle amount of polymer.

Keywords TATB (1,3,5-triamino-2,4,6-trinitrobenzene); polymer bonded explosive (PBX); binding en-
ergy; mechanical property; molecular dynamics (MD)
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Table 2 Binding energies between TATB and a series of poly-
mer by MM and AM1

Polymer COMPASS AM1
PVDF(1) 72.39 61.32
PCTFE(2) 4531 29.45
PTFE(3) 44.85 21.63
PPFP(4) 42,59 27.55
PVA(5) 90.66 81.87
PAN(6) 81.21 88.7

PE(7) 338 14.95
PP(8) 34.01 23.79
F2311(9) 58.85 45.38
F2312(10) 54.34 40.07
F2313(11) 52.08 37.42
F2314(12) 50.73 35.82
F2463(13) 53.28 36.83
F2603(14) 57.49 44.44
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Figure 3 Relativity of binding energies calculated by MM and
AM1 methods for PBX
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Table3 Mechanica properties of TATB and a series of PBX
(TATB/polymer) (in GPa)

TATB TATB/ TATB/ TATB/ TATB/

PVDF PCTFE  Fou  Fasu

Cu 35.0 20.8 24.0 26.8 23.2

Cy 33.2 24.8 18.9 24.2 25

Css 11.9 8.9 6.6 7.6 74

Cu 12.6 9.3 8.0 9.1 9.3

Css 14 10 0.8 0.9 1.0

Ces 12 0.8 0.7 0.9 0.9

Cp, 7.2 52 37 4.6 51

Cis 20 34 17 12 24

Cys 22 3.0 12 15 24

Cis 0.6 0.1 0.3 0.3 0.3

Cys 0.6 0.1 0.6 04 0.3

Css 014 —0.02 0.2 —0.02 0.2
Cis —0.02 01 -0.1 0.04 0.02
Tensilemodule  25.7 16.8 16.6 19.0 17.5
Bulk module 114 8.6 7.9 82 8.4
Shear module 115 7.1 7.2 8.6 7.6
Poisson’s Ratio 0.1 0.2 0.2 0.1 0.2
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