552 B AR X R O XU, B RA, 2 0

XEHS :1006-9941(2020)06-0552-05
A S REIE AT A16 X HTPB K18 %8 14 &8

H oA VNEE ARE KR ERTF A

(. PEIEYEFZEM T AR, W 410 621999; 2. AN ITHEK, FWE BMW 471001)

T OE: N TR AR RN (2, 2- TS SETT 3 ) -2- L B B R TR (A1 6) X FE L I T U (HTPB) iy 3 9Pk gE , R A Fah 1
TR HTPB 5 A16 HEAT T A2 ATl X35 ¥ LE 2:1~1:1.5 J & 30~70 C&AF T HTPB/AT6 Al HTPB/DOS 14 5 1Y) & Wi 7 & it
T 7RSS, IEMAEE T PR R 09 S 2p P BE . 45 SRR HTPB AT6 45 [ 2 T/ LATE 84 1 9 35, HTPB 5 AT6 IR TS 25251l
{0 0.004 (Joem™)"?, ZF HAAEEIF A PE  HTPB/AT6 R R G R W EL B & T HTPB/DOS & 3, FLIE % 15 %8 571 o 1 LY 1) 2 745 ¢
TR L RN R R 0 UL A 25 s/ Y I L O 121, IR B R 70 °CRF L HTPB/AT6 5 HTPB/DOS 1K £ 1y B & 25U Ny
60.5 cP,A16 5 DOS (1 [ 5 20 R A 24 5 76 41 R 38 90 1L 4612, HTPB/AT 6 & 1 58 i) 437 e 58 5 A1 4E fif1 R 4 [ HTPB/DOSS & 1k i K,
HTPB/A16 [E 4k JiE i Fi AR PE fE AL T HTPB/DOS ; 34 91 [ 1: 1 i, HTPB/A16 [ 4k 11 1Y W7 24 4iE {1 2R [ HTPB/DOS 42 15 18.6% , 15
[ A% 8.6% , A16 X7 HTPB ¥ 34 ¥ 4 % & T DOS,,

SESRRIA ;A REHG I TN  HU TE RE A A s FROULBN I s R R

FESES: T)55 XERFREARD : A DOI:10.11943/CJEM2019218

$8 9 500 AT DL e PBX B AN T 2 )4 A
I ) 2 P A R R i S 25 IE O v o A BOR ]
55 4% G (0 1 M SRR L, B B SR ) % R ROR L R
e IS RE 8% R IR S A4 B4 0 A SR 23 1 B U, T
T T LA R 0 24 B Rl KT IR R 9 R
ELAR AT R AR IR oy BRI AL A, AN R
FHL(—ONO,) " i (—NO,)7 F A I (—N,)" Al
e B (—NNO,) "4 X REA LSS I T Re A, T H AT
AP35 K 25 00 5801l o SR, IR A 5 RE S 2 R
JERE Qi 7 5K 25 M R R R B VR B T R A

1 51 8§

e T A )T S JRE o K 24 Y R R ) A R BE A
& M7 MR B Y R o BRI A R IR A W R A A
25 (e PBX) I LA i BEKF 24 O 24 | oy oty 445 5510 g 28
o R ARG IR R B e . W
R AR 1 1 T B T 8 TR PBX Y 2% B B (B M RE
J15VERE IRBE R RESF ) A HE AR, L E T PBX
Y QAL T2 e S A ) 2 4 R i

FRT e (HTPB) , BA L 5 A 2 %8 M A T 2P R
HLLHTPB iy 2 1) 36 45 1R 28 22 D i 1, R4 11 2
K 25 1 BE 5t o A8 PR AIE HTPB LA T 201 B 19 Tl
&R, it — i bl PBX U AE R, JF & 5 HTPB AH
A RES SRR O BRI —

Wi B H: 2019-07-22; @ B H#: 2019-10-11

P 4% AR B #5 . 2019-12-27

EETB : fb T A BT 58 BT AU 42

TEER A HE1990-), 5, BhFEHE 9T 61, 32 20\ 35 HE 24 3% il el vk
KNG % R 25 H R WEGE . e-mail : xiaochun1990@caep.cn
BEBRRAN: ZW1972-) 9 050, FENFEFREMEUIR.

e-mail : luoguan@caep.cn

A, AR MR, 5 HTPB AH A M 2%, R BB BIAR 47 1
WEYRVE o R, B T R A S D R B R X B
A HTPB 58 1 PBX X 25 M RB #F 47 o iff sl ol ok, 23
TN s NIl S < AU BTV 3 ) o i S SRS i

B eI A (2, 2- A BE TR L ) -2-C FE 24 R
fits CA16) 2 it 3 25 & BE 3 W 0 1 — Fh L o0 7 25 4 h BE
A A I o R T A R A 3 SR P RN Y B
TS ARG AR R R SO A SR T LS Y ) R . A
WF9E K A6 fE 0 HTPB Y& g ¥ 50 , FH » T30
SRR AT T HTPB 5 A16 (R 250k | 3 1o 2 W0 35 B
2 ERERF 9T T A16 X HTPB B34 S8 R, LI

SIRAR : A, XA R ARNE 25 . 8 R MR Ave Xt HTPB (3 8 PE RE [)]. & fiE B K}, 2020, 28(6):552-556.
XIAO Chun, LIU Hui-hui, ZHENG Bao-hui,et al. Plasticization of A16 Energetic Plasticizer to HTPB[J]. Chinese Journal of Energetic Materials( Hanneng Cailiao ) ,

2020,28(6):552-556.

Chinese Journal of Energetic Materials, Vol.28, No.6, 2020 (552—556)

Sttt

www.energetic-materials.org.cn



B A BE I 9 ) A6 X HTPB 1Y 14 98 4 fig

553

AT6TEBETE PBX MEZG p g o AL — E ng e R 4 .
2 HTPB5 A16 B ML

21 REBEBRNHE

iz I Materials Studio(MS) # /4 €3 5 ) Visualizer
BEHRAY H HTPB M A16 4 T8 HARZE R W 1, JL
HHTPB & DL B o A9 iy 11 DI T 4% 11 4
1,2-T M 33 T e B T iR & B
55 By R BEAE B . R JH Smart Minimization 5
X TR A Y Ay TR R E AT S R AR, 1 R
Compass /13", #4E 298 K, 1.01x105 Pa &1+ T,
KON #F R (9 % (HTPB 4 0.908 g-cm™, Al6 N
1.012 g-cm™) , Fl I Amorphous cell #5535 ¥4 £ T
HTPB.A16 4l 4 it 2 HTPB/A16 2R ¥ (i & L
1) T TE A TR . Sy Tl R R A
1000 4~ Ph EJF T, 4 HTPB JC & JE 2 145 A b4 5 2
% HTPB r T4E, 4l A6 o B 7 THEAIL & 16 143
T R Y T T o B A — 45 HTPB 4 T4
84N A16 50T

H H '|"
H, Mo H Hy ,H H
Ho%c l_léHCQC)—(CQC_Ccz%OH
11 11 | 33

(|:H H

|
CH
HTPB
ON NO,
></°
0
A16

Bl 1 HTPBHIAT6 5T 454
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a. before MD simulation

b. after MD simulation
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Fig.2 The conformation changes of blend before and after

MD simulation
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Table 1 Solubility parameters of HTPB and A16

solubility ) Syaw sy 5,05
parameters J(Jeem™)V2 J(Jeem™)V2 J(Jocm )12 YAVTER
HTPB 18.338 18.003 3.478 5.176
A16 18.342 18.070 3.139 5.757
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Fig.3 The radial distribution function of HTPB/A16
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Table 2 Tensile properties of cured adhesives of HTPB/A16
and HTPB/DOS systems at different plasticizing ratios

rubber tensile strength  elongation modulus
composition /MPa /% /MPa

HTPB 0.909+0.052 185+40 1.056+0.009
HTPB/DOS=2:1 0.283+0.012 279+49 0.251+0.006
HTPB/DOS=1:1 0.137+0.015 318+69 0.103+0.008
HTPB/A16=2:1 0.365+0.027 303+48 0.239+0.005
HTPB/A16=1:1 0.164+0.014 377+52 0.095+0.006
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XIAO Chun', LIU Hui-hui', ZHENG Bao-hui', LIU Chang-bo*, MIAO Cheng-cai’, LUO Guan'

(1. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China; 2. Liming Research Institute of Chemical Industry ,
Luoyang 471001, China)

Abstract: In order to study the plasticizing properties of new energetic plasticizer (2, 2-dinitropyl)-2-hexyl decanoate (A16)
with Hydroyl-Terminated Polybutadiene (HTPB), the compatibility of them was simulated by molecular dynamics method. The
apparent viscosities and mechanical properties of HTPB/A16 and HTPB/DOS systems at different plasticizing ratios and tempera-
tures were studied and compared. The interaction between HTPB and A16 was dominated by Van der Waals force. The differ-
ence between the solubility parameters of HTPB and A16 was only 0.004 (J-cm™)"?, indicating good compatibility. The appar-
ent viscosity of HTPB/A16 system was higher than that of HTPB/DOS system. With the increasing plasticier mass ratio or tempera-
ture, the difference between the two systems decreased. When the plasticizing ratio was 1:1 and the temperature was 70 °C, the
viscosity of HTPB/A16 was only 60.5 cp higher than that of HTPB/DOS, suggesting equivalent reduction effect of A16 and DOS.
Under the same plasticizing ratio, both the tensile strength and elongation of HTPB/A16 system were larger than that of HTPB/
DOS system. When the plasticizing ratio was 1: 1, the elongation at break of HTPB/A16 was 18.6% higher than that of HTPB/
DOS, whereas the modulus was 8.6% lower.
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