DNTF/RDX-CMDB i it 1% i /1 25 1 i 495

TEHE . 1006-9941(2013)04-0495-05

DNTF /RDX-CMDB # i# 5 (K i8 /1 2 14 88
B #®, 277, F07, 7EE, THE, /8, BTN

(BEERNFH R, B HL 710065)

WOE: ARRIRISR 3 A 72 o A AN B S B B0 eh S8R ST T N (R 3, 4 Al 2 R I R S AL Bk I ( DNTF) / RDX TS BG4
DNTF/RDX B X2k (CMDB) #f 3 57 ( DNTF/RDX-CMDB , DFR #E#E 5] ) Jy 2 PERE M2 W . 3K45 T —40 CF DFR i 50 A 4 B
WRIE (o) WIRIEM AR (o) RATIBRIE (a) o MR I 18] -5 " 45250 U G WLF Jy R A% T DFR 50 g R b I B 1 2 25 R AIE
ERHMAL(C) o 8 THI HF RSS2 o, e, M. 45REW: KR TN o, e, M ac 3558850 &
(A AETEA DG P o IR0 & ik Ui/ R 3 R B n , NC 4 e B i AR B T B, S BOPT R 5 BB I 2R i 32 55 )~ PR RE A

KGR WAL BUME R R ERE; 3,4- A SE Rk IR AL UL Wk i (DNTF) 5 RDX

HESZES: T)55;064 M ERARIRED: A

DOI: 10.3969/j.issn.1006-9941.2013.04.018

1 5]

il

3,4~ HE Wk I 3R S AL R I ( DNTF) 438 1 16 1k
AN TS R E VR, HAER IR KR
U LE A PEBE IR T HMX, 238 T CL-20, J& fie A B AT Al
RFHEEEEEAGWZ ", X T DNTF [
BF5E" ) B o T DNTF B e 0003 3 30 1 4
SRR R RER R R B v 4 Ty T, Ly 2 PR RE T
TA (9 SCHRAR /D o T 7 2 P R — b e B 75 107 T 4
HREES %, — Pk REE B3 R AR E 2t T
S0 I 0 £ 7 2 P R O R T W AR H i, A S
UL 25 23 PO R A0 2, DU i 338 1) 3 R A G 00 Ak 2
Dy W24 7 S et T vp 5| A g9k o 1 2% R T o R S 5K
K o BEAN, & SRR 5 I S SR P I 3 ) — fg Ak
TR WS X I S etk T R S PLAE R
TE 5 K BRI AR 3 2 v BE T T B TR S
S S B R AN 2R AR AN e RE R
9 [R] I, g 24 P R A T R W, L D 2R 4 et 2% (1 [
. EILFT% " BESE T DNTF-CMDB #i it 5 19 77 2
PEBE 25 S U U5 0 7 BE [ A& DNTF J5, CMDB i #

Wi B 2012-09-24; EEIH#3: 2012-11-14

EE® T HE(1973 -)  J, TRRIN, 2N I 25 ) - PERE AT 5T o
e-mail: liliangliang100@ sohu. com

BRBREREA: (1983 -) 5, TREIW, 12 s Kk 2y 1 24 1 g

5% . e-mail: liliangliang100@ sohu. com

CHINESE JOURNAL OF ENERGETIC MATERIALS

TR T S A (e B Bl DNTF 5 5t (9 385 Jn 56 388 K 5 /)y
DNTF & 4 2 20% Hif By 24 4 1 52 3k 2] e K{E. Bk
1 AR T RDX B 45k F ol P SOUSE 3 3 70 3l 265 g 2%
P BE B SZ IR, KO R« BB [ 1R (RDX) 5 5 i % m
o J12FIRE W B 1) AIG L , 06 5 B R, STk (8 -9 1 4%
SN A R S AT ST TS B A HE SRR g 2
BERRAE 5 1 AR AL R AR (HAF oY T B — o SR WF 58 H
AR E = DNTF B RDX, 3 5% T RA B P A 52 56 7
e S 72 00 8y 1 DI R 0 2 00 2 R 1D
K FH BT RS2 00 | ) S QR i S 5 A I 4 TR AR
DNTF/RDX-CMDB (1l DFR 3753 ) 2 51 31 5] 7 2
AEAREIE 2 1 AR AL R, R R 328 07 22 3 B AL ( DMA) A
TR A R 380 53 26 72 0 7 2% 1k R R AIE 2 AR Ak I AR 4R
i DNTF 19 TR A0 h S LR 3247

2 SLIGERSY

2.1 HERHE

PLINC +NG) R Hi4 FiAk &, DNTF RDX AE R &
BV IR, v R0 e Ak 700 R B R o R0 4 B AR T
J5, WA G & R 50 %, 43 I LA DNTF 5 RDX AS[A] i
FEB L7 (B 7 20 80 , ik 1 Fros . R ADEIR R
HET 2, Wl 3R K 4R R AE 58 i o) 45 e U 4
HEFIRE 5O 64T 7 2= MR k. T 4l A A DNTF,
RDX 25 34 iy 74 22 3 AR Ak 2 ik 50 i 4 4l

bt M AT 2013 % #2145 %44 (495-499)



496

HEH, ZEsist, FILT, BEE, FHE, wHE, El

®1 ESFBTT

Table 1 Formulation of DFR propellants %
sample NC NG DNTF RDX others
DFR-1 22.15 18.65 0 50 9.20
DFR-2 23.40 17.40 10 40 9.20
DFR-3 24.65 16.15 20 30 9.20
DFR-4 25.90 14.90 30 20 9.20
DFR-5 27.15 13.65 40 10 9.20
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Table 2 Mechanical properties for DFR propellants

€m Tm g c

sample G . .
/% /MPa /k) +m (B-relaxation)

DFR-1 0.84 1.75 19.1 1.17 12.91

DFR-2 0.77 1.69 17.8 1.24 18.04

DFR-3 0.71 1.58 17.1 1.27 20.19

DFR-4 0.66 1.53 15.6 1.28 27.25

DFR-5 0.60 1.51 27.0 1.33 27.23

Note: &, enlongation at maximum stress, o tensile strength, a, impact

strength, C§ viscoelastic coefficient.
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b. master curve of DFR Series propellant
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Fig.3 Typical DMA spectra and master curves of DFR propellants
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Mechanical Properties for DNTF /RDX-CMDB Propellants at Low Temperature

XIAO Wei, LI Liang-liang, WANG Jiang-ning, SU Jian-jun, WANG Shi-ying, DONG Shu-nan, QU Ke-peng
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Influence of different ratios of 1,3 ,5-trinitrohexahydrotriazine(RDX) to 3,4-bisnitrofurazan-furoxan( DNTF) on the me-
chanical properties of DNTF/RDX composite modified double-base (CMDB ) propellant ( DNTF/RDX-CMDB, DFR propellant)
was studied by uniaxial tensile test, charpy impact test and dynamic mechanical analyzer. The tensile strength (o, ), elongation at
the maximum stress (e, ) and impact strength ( a,) of DFR propellant at —40 °C were obtained. The dynamical characteristics
(viscoelastic coefficients C?) of g-relaxation was acquired by WLF equation according to the “Time-Temperature” equivalence
principle. The effect of plasticizer content on the various mechanical properties and change rule of o, and g, were analyzed,

showing that a good correlation between o, &,,, a, at low temperature and plasticizer content. The plasticizer content reducing,

C% increasing, “free volume of side group of NC molecule” decreasing make the mechanical performances (o, and &,,) worsen.
Key words: physical chemistry; composite modified double-base propellant; mechanical performance; 3 ,4-bisnitrofurazanfuroxan
(DNTF) ; 1,3,5-trinitrohexahydrotriazine (RDX)
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