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Fig.2 Amorphous cells of DNTF with four ploymers
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Fig.7 Radial distribution functions of N—H and O—H in DNTF with four ploymers
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Table 1

obtained by molecular dynamic simulation

Property parameters of five kinds of pure substances

Piheo  Pcal CED 5
system - - -

/g-cm 3 /J-cm 3 /J”z-cm 3/2
DNTF 1.973 1.841 887.6 29.792
PMMA 1.190 1.098 347.4 18.640
Fpoos 1.810 1.815 199.0 14.105
BR 0.910 0.896 266.7 16.330
PVDF 1.780 1.617 466.3 21.593

Note: p,, is the density at 298 K provided by the agent production Co.; p,
is the calculated density at 373 K; CED is the cohesive energy densi-
ty; & is the solubility parameter.

R2 TR R 4 B ALR Y M RE S R
Table 2 Property parameters of the four blended systems ob-

tained by molecular dynamic simulation

) Ad
system l/’;h.ezmicm PR — Miscibility
DNTF/PMMA 191 1.88 28.29 1.50 Yes
DNTF/F,,, 196 1.85 28.69 1.10 Yes
DNTF/BR 1.86 1.75 28.62 1.17 Yes
DNTF/PVDF 1.96 1.83 28.20 1.59 Yes
Note: Ad=§ )

DNTF~ ODNTF/polymers.
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Table 3 VST experimental results and compatibility evalua-

tion for the mixed systems of DNTF with different polymers

the volumes of produced gases for the mixed

ixed syst
mixed sysiem systems heated for 40 h at 100 °C

(03g/058) R/ mL rating

RDNTF/PMMA 0.37 compatible
DNTF/F,.,, 0.38 compatible
DNTF/BR 0.56 compatible
DNTF/PVDF -0.04 compatible
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Molecular Dynamics Simulation of the Compatibility of DNTF With Polymers

WANG Sheng-hui', JONG Rong-hui’, LUO Yi-ming*’, XIAO Ji-jun‘, MA Hai-xia'

(1. School of Chemical Engineering, Northwest University/Xi'an Key Laboratory of Special Energetic Materials, Xi'an 710069, Chinas; 2. Xi'an Modern
Chemistry Research Institute, Xi'an 710065, China; 3. Rocket Force University of Engineering, Xi'an 710025, China; 4. Molecules University of Science
and Technology, School of Chemical Engineering , Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: To determine the compatibility of 3, 4-Dinitrofurazanfuroxan (DNTF) with different polymeric passivators, models of
fusion-cast explosives were constructed. These fusion-cast explosives were mixtures of DNTF with polymethyl methacrylate
(PMMA), fluororubber (F,,,), cis-butadiene rubber (BR), or polyvinylidene fluoride (PVDF). The molecular dynamics (MD)
simulation method was used to study the compatibility between DNTF and the above-mentioned four polymer passivators from
the radial distribution function, solubility parameter and Flory-Huggins interaction parameter under the COMPASS force field.
The nature of the intermolecular interaction force in the blends was revealed. The compatibility of the four blend systems was fur-
ther experimentally verified by using the vacuum stability tests (VST). The results show that the intermolecular radial distribution
function values for individual components are lower than that between two different components in the blends. The solubility pa-
rameters of these systems are less than 3 J'?-cm™”. The interaction parameter values of the systems are less than the critical inter-
action parameter value. The outgassing volume of these systems are all less than 0.6ml, indicating that DNTF is compatible with
PMMA, F,.,;, BR and PVDF. The numerical simulation results are well consistent with the experimental results.
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