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Table 1 Densities of energetic plasticizers and PBT
compound TEGDN DAENP  Bu-NENA  ADNP A3 PBT
densit

sty .30 132 1.22 1.50  1.40 1.19
/g + cm
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Table 2 Dipole moments of energetic plasticizers

plasticizer TEGDN DAENP Bu-NENA ADNP BDNPA BDNPF
dipole

moment 6.96 2.67 4.73 8.53 2.26 7.86
/Debye
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Fig.3 Radial distribution function of PBT[—OH(O) ] /plasticizer [ —NO,(O) ]
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Table 3 RDF peak values between the oxygen atom of hydroxyl in PBT and that of energetic plasticizer

. PBT/TEGDN PBT/DAENP PBT/Bu-NENA PBT/ADNP PBT/A3
physical mean - - - n -
r/A g(r) r/'A g(r) r/A g(r) r/A g(r) r/'A g(r)
hydrogen bond 2.5 1.82 2.5 1.35 2.6 2.07 2.5 2.21 2.6 1.00
strong Van der Waals'force 4.5 1.39 4.8 1.06 4.6 1.66 3.4 1.80 4.8 1.15
weak Van der Waals’force 6.5 1.12 7.9 1.50 5.9 1.27 6.7 1.42
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Table 4 Solubility parameters of PBT and energetic plasticizers

(J . cmf3)]/2

solubility

parameters T TEGDN DAENP  Bu-NENA ADNP A3
s 18.05  24.69  21.45  20.53 28.30 22.84
8w 15.72  20.27  17.28  17.27 19.04 16.66
Stap 8.41 13.75  12.42  10.76 20.71  15.39
Syaw /Beep 1.87  1.47 1.40 1.61 0.92 1.08
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Fig.4 Relation of specific volume and temperature and glass transition temperature of PBT and plasticizer mixture
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Table 5 Glass-transition temperatures of PBT, energetic plasticizer and their mixtures

PBT or plasticizer ~ PBT TEGDN DAENP Bu-NENA ADNP A3
T, /K 228.21 197 177 191 201 208
PBT/plasticizer - PBT/TEGDN PBT/DAENP PBT/Bu-NENA PBT/ADNP PBT/A3
T, /K - 210.24 213.23 208.05 215.93 222.57
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Molecular Dynamics Simulation of Interaction between PBT and Energetic Plasticizer

DENG Lei, ZHANG Wei, BAO Tong, ZHOU Xing
(Scholl of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: To select the energetic plasticizer which is compatible with 3 ,3-bis( azido methyl) oxetane( BAMO) and tetrahydroxyl
furan( THF) copolymer(PBT) and has low glass-transition temperatures of the mixture with PBT, the compatibilities between PBT
and five kinds of energetic plasticizers, triethyleneglycol dinitrate( TEGDN) , 1,3-diazido-2-ethyl-2-nitropropane( DAENP) , N-bu-
tyl nitroxyethyl nitramine (Bu-NENA) , 1-allyl-3 ,4-dinitropyrazole (ADNP), bis(2,2-dinitropropyl) formal and bis(2,2-dinitropro-
pyl) formal acetal mixture (mass ratio of BDNPF/A is 1 : 1, A3), and glass-transition temperatures of PBT plasticizer blends were
simulated and studied by means of MD method. The reasons of the interaction between PBT binder and energetic plasticizer were
analyzed. Results show that the compatibility order of PBT and energetic plasticizer is Bu-NENA>DAENP>A3 >TEGDN>ANDP,
TEGDN and ANDP are incompatible with PBT. The order of glass transition temperatures of the PBT and plasticizer mixture is
PBT/Bu-NENA<PBT/TEGDN<PBT/DAENP<PBT/ADNP<PBT/A3. The compatibility between Bu-NENA and DAENP and PBT is
better compared with the existing PBT plasticizer A3 and the glass transition temperatures of the PBT/Bu-NENA and PBT/DAENP
mixed system are lower.

Key words: molecular dynamics; BAMO-THF copolymer (PBT) ; energetic plasticizer; solubility parameter; glass transition tem-
perature
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