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Table 1 Molecular structures of binder prepolymers

compound structure

0 0

PGA [ |
HO—(CH,),—[ 0—C—(CH, ) ,—C—0—(CH,), ],—OH
PEG HO—(CH,),—[0—(CH,), ],—OH
PET HO—(CH,),—[0—(CH,),—0—(CH,),],—OH
H—[ 0—CH,—CH],—OH
GAP \
CH,—N,

HTPB HO—[ CH,—CH=CH—CH, ] ,—OH

Note: (PGA,poly( diethyleneglycol adipate) ; PEG, poly( ethylene glycol) ;
PET, poly (ethylene glycol — tetrahydrofuran) ; GAP, poly (azidometh-

ylethylene oxide) ; HTPB, hydroxyl-terminated polybutadiene.
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Table 2 Chain stiffness of prepolymers

[10]

prepolymer T cal exp
HTPB 1.31 1.23
PEG 1.58 1.43
PECH 1.53 —
GAP 1.63 —
PET 1.67 —
PGA 1.66 -
PTMG 1.73 1.69

Note: PECH, polyepichlorohydrin; PTMG , poly ( tetramethylene glycol ).
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Table 3 Young’'s modulus of elastomers

E,/MPa
prepolymer M, =3000 M, =9000
HTPB 1.34 x10 ! 9.79 x 10 ~?
PEG 2.09 x10 " 9.41 x10 2
PET 8.46 x 10 ~? 3.58 x10 72

PGA 1.12 1.86

GAP 3.44 x10° 90.59
GAP/PET mixture 1.34 x10 7" 2.62 %1072
GAP/PEG mixture 2.17 x10 ! 2.16 x10 2
GAP-THF copolymer 9.27 x10 72 7.06 x10 73
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Table 4 Rheological data of prepolymers

prepolymer no/N s+ m -2 Eﬂ/k] - mol 7!
HTPB 2.59 21.23
PEG 3.06 23.37
PET 2.94 23.02
PGA 9.33 29.82
GAP 30.00 64.70
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Table 5 Surface energy of elastomers

prepolymer Yea/10 P N e m™! 'ym(p“ﬂ/l()_3 N-m™'

HTPB 39.84 39.20
PEG 32.81 —
PET 34.19 32.90!"%
PGA 40. 60 —
GAP 40.69 40.50
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Table 6 Flory-Huggins parameters of prepolymers

. X
e e g PEG PET PGA GAP
NG 10.04  -6.63  -0.47  -6.00 -10.64
DEGDN 12,93 -1.26 3.87  -1.90  -7.75
TEGDN  17.45 14.69 1102 11.73 9.02
BITN  24.95 1,03 1441 1132 5.70
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High performance HTBCP binder and its application

Molecular Simulation on Properties of NEPE Propellant Binders

YAO Wei-shang, LI Qian, TAN Hui-min

( School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract; To prove the validity of molecular simulation technique, Synthia and Blends modules in Accelrys Materials Studio were

used to simulate steric hindrance parameter, Young’'s modulus, zero-shear viscosity and activation energy for viscous flow,

surface energy, and Flory-Huggins interaction parameter of the nitrate esters for polyester, polyether and polybutadiene type polyure-

thane binder. The simulation data are consistent with the reported experimental results and can supply references for designing new

propellant binder.
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Prediction of Density of Aromatic Explosives by Quantitative
Structure-property Relationships( QSPR) Method

LAl Wei-peng', LIAN Peng' ,WANG Bo-zhou',JIA Si-yuan', ZHANG Hai-hao' ,XUE Yong-giang®,PANG Xian-yong’
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China;

2. Department of Applied Chemistry, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract ;. The eight kinds of descriptors were calculated by Gaussian98 and Cerius2 program packages on the basis of structure-prop-

erties, such as electron and space of substance. The descriptors include the dipole, the energy of the highest occupied molecular or-

bital (E,y, ), the energy of the lowest virtual molecular orbital ( E,,, ), molecular total energy (E), rotable bonds, the bond

length of the weakest R—NO,, Hbond donor and midpoint potential(V, ). The relationships between the densities of aromatic ex-

plosives and the eight kinds of descriptors were established by QSPR method in Cerius2 program package, and the correlative coeffi-

cient was 0.909. The average errors between the prediced and experimental densities were 3.33 and 2. 94 percent in the training set

constituted by 30 compounds and the predicting set constituted by 15 compounds separately.
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