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Table 1 Results of molecular dynamics simulation for differ-

ent components

component /() - em?)0s 7 g cm™ M, V/cm® R
segment A 25.66 1.03 172.23 167.59 1.19
segment B 19.08 1.11 5500.00 4951.18 35.25
segment C  23.92 0.94 144.22 152.97 1.09
NG 27.53 1.62 227.09 140.48 1
BTTN 26.01 1.54 241.11 156.96  1.12

Note: § is solubility parameter, p is density, M is molecular weight, V is mo-

lar volume, R is molar volume ratio between component and NG.
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Table 2 Flory-Huggins interaction parameters between com-

ponents
Cj A B C NG BTTN
segment A 0 44.70 0.20 0.22 0.01
segment B 44.70 0 24.12 73.26 49.42
segment C  0.20 24.12 0 0.77 0.27
NG 0.22 73.26 0.77 0 0.14
BTTN 0.01 49.42  0.27 0.14 0
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Fig.4 Curves of energy and temperature vs time for meso-
scale system

60 -

504 — NG

%102
o]
=
S
=

40

30 1

MSD [ m?

20 1

10 1

0

Bl 5 A WLAR AT A [ i 198 i 7 5 T o A 32 5 A% -1 1 ot 26
Fig.5 Mean-square displacement (MSD) -t curves of different

nitrates in polyurethane under the condition of meso-scale

CHINESE JOURNAL OF ENERGETIC MATERIALS

HAR% D,
3.5 THEREEFEX N B RBH MW
PEARBOERIE > T B IR EES R,
O SO 05 1), B AL IR [ N g B 57 9 B8 B B R
0 T 3o PR T RIS R A R R AR A
Hrp sy m® - s BEXFIE 5 iy MSD-t il 28 (I
298 K. B B 94> T & 5500 NG #1 BTTN fyE & H
SN 6% ), 2 Origin PEAT kL5 J5 15 21 ih 25
R R, d s (4) ATEH NG A1 BTTN 76 3R & i 19
PHRRE D, R4, 5350, LIENG/REARR A R TR
A AT F 3l I SRR AR W R B b
FIAF 4

R4 TRk [ i 2 A AR A b H R Y B BCR KL
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Mesoscopic Molecular Simulation of Migration of NG and BTTN in Polyurethane

YU Zhen-fei' , FU Xiao-long®, YU Hong-jian’, QIN Guang-ming’, TAN Hui-min' , CUI Guo-liang®
(1. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China; 2. Xi'an Modern Chemistry Research Institute, Xi'an
710065, China; 3. China Aerospace Science and Technology Corporation, Beijing 100048, China)

Abstract. To study the migration and diffusion phenomena of nitrates nitroglycerine(NG) and 1,2 ,4-butanetriol trinitrate (BTTN)
as plasticizers in polyurethane elastomer under mesoscopic scale, the dissipative particle dynamics( DPD ) simulation calculation
was performed by molecular simulation software Materials Studio. A mesoscopic model of coarse graining was established. The
diffusion coefficient of NG and BTTN in polyurethane elastomer was calculated by this model. Mesoscopic diffusion coefficient ob-
tained by calculation is 1.80x10™" m* - s™' for NG, 0.21x107"* m* - s™' for BTTN, which is at the same level with microscopic
results reported in literature, i.e. 0.65x107?=11.10x107"> m* - s7' for NG. After rising of molecular weight of prepolymer and
temperature, the diffusion coefficients of nitrates increase. But the diffusion coefficient decreases with increasing the nitrate con-
tent. The diffusion coefficient of NG is bigger than that of BTTN under same conditions. The mesoscopic molecular simulation re-
sults agree with the reported values in literature and theoretical trend, indicating that the established coarse graining model of ni-
trate/ polyurethane can be used to investigate the diffusion case of the two nitrates in polyurethane.

Key words: polyurethane elastomer; nitrate; diffusion coefficient; molecular dynamics simulation; mesoscopic simulation
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