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Table 2 Solubility parameters of HTPB and plasticizers
(] . cm —3)1/2

system 5exp“5J Svan krevelen . Ssman Omp

HTPB 17.80 17.73 17.68 17.06
DOA 17.61 17.20 17.38 16.72
DOA" 17.61 17.20 17.38 16.39
DOS 17.63 17.14 17.24 16.74
DOP 18.22 17.89 18.21 16.34
DBP 19.03 18.67 19.05 18.85

Note: 1) molecular dynamics calculation performed during 1 ns of DOA.

Al 20104 £18% FH1M (42-46)



44

2l XA, A — B

R3  RAARFIT LI As

&4 MD BTG % A

Table 3 A$ calculated using various methods () - em™)'" Table 4 Density change before and after MD simulation
-3

system | Adeyy | | Abvan kreveten | | ABsman | | Adyp | g cm
HTPB/DOA 0.19 0.53 0.30 0.34 system Pheiore Pafter (Patter = Puciore) /Phefore
HTPB/DOS 0.17 0.59 0.44 0.32 HTPB/DOA  0.9143 0.9254 1.21%
HTPB/DOP 0.42 0.16 0.53 0.72 HTPB/DOS  0.9120 0.9306 2.04%
HTPB/DBP 1.23 0.94 1.37 .79 HTPB/DOP  0.9385 0.9121 -1.75%

HTPB/DBP  0.9916 0.8625 ~13.02%
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Fig.1  The conformation changes of blend before and after
MD simulations ( conformation of HTPB/DOS before (a) and
after (b) MD simulation, conformation of HTPB/DBP before
(c¢) and after (d) MD simulation)
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Table 5 Interaction energy of HTPB and plasticizers
k) - mol ™'
SYStem Elolal Eph\sticizers Epolymer Eb'\nd
HTPB/DOA -938.73 -143.55 56.27 851.11
HTPB/DOS -1139.19 121.43 59.25 1319.87
HTPB/DBP -902.59 -92.72 22.88 832.75
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Fig.2  Intermolecular pair correlation function for HTPB/plasticizers
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Molecular Dynamics Simulation on Compatible Evaluation of HTPB and Plasticizers Blends

LAN Yan-hua, LIU Ya-ging, FU Yi-zheng

(Research Center for Engineering Technology of Polymeric Composites of Shanxi Province, North University of China, Taiyuan 030051, China)

Abstract: The density,binding energy and radical distribution function of HTPB/plasticizers blends and binder hydroxyl-terminated
polybutadiene ( HTPB ), and plasticizer dioctyl sebacate ( DOS), dioctyl adipate ( DOA ), dibutyl phthalate ( DBP),
dioctylphthalate (DOP) were calculated by molecular dynamics simulation (MD) for evaluating compatibility of HTPB and plasti-

cizers. The results show that As value of pure substance,the density added value,binding energy and radical distribution function

value,the compatibility of HTPB and plasticizers can be obtained, and the order of compatibility are as follows: HTPB/DOS >

HTPB/DOA >HTPB/DOP >HTPB/DBP.

Key words: polymer physics; hydroxyl-terminated polybutadiene ( HTPB); plasticizer; compatibility; molecular dynamics

simulation; radial distribution function
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