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[ ABSTRACT]
DNTF in the field of propellant, explosive and composite modified double-base (CMDB) propellant were systematically re-

Energy characteristics of 3,4-dinitrofurazanfuroxan ( DNTF) were introduced, and the applications of

viewed. The excellent melting and casting properties of DNTF are beneficial for its application in the field of melt-cast ex-
plosives, and the energy performances of explosives are significantly enhanced after the addition of DNTF. Based on the re-
lated simulation and experimental studies, the potential application of DNTF for energy and mechanical properties enhan-
cing in the field of CMDB propellant was explored. The results show that DNTF not only improves the energy performance of
propellant, but also plays an important role in combustion and mechanical properties of solid propellant. To sum up,DNTF
have wide application prospective in the field of energetic material. However, in order to meet the needs of engineering ap-
plications, it is necessary to optimize the preparation process of DNTF. Besides, the safety formulation of DNTF-based
composite explosives and the crystallization of CMDB containing DNTF need to be studied.
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Tab.1 Performance comparison among
different energetic materials
e %TE/3 Mgy AE/(m-sT) Y
(grem™) C  #g  9W  (K-kg™')
RDX 1.820 203 8800 8712 5736
HMX 1.900 278 9100 8 917 5715
DNTF 1.937 110 9250 8 930 5799
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Fig.2  Solubility changing with temperature
of HMX in DNTF!"!
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Fig.3 Schematic diagram of DDT test system'®

1.3 DNTF £/ R~HER R R A

T HAT BN B I A% B8 R ST, DNTF .9 H
VE/NIG SR A 1R 25 00 B RE 4L 4 B A %t
DNTF JE45 85 RUAL S 25 0 7 647 T 5%, JF 4
THTRAEM L, WF5 2B, DNTF R RR0% 7 /)N
RoH2y AR AR (A E B R & i i PR AR RE
T SR AGRR2 vhli Dl B B R EOR . RARARED L
DNTF F1 HMX R EAR A KEZY DU & R 40 K H i
fik (GAP) NZEEZEF, Beit ) — ol il R 3
YEI L5 AL AR 25 0 7, 3 F JC 4K 22 T S 00 o
B2 A R/ B RS A R 1) ] e s 2 e 245 3%
SIPELT SRR 22N R

25 LBk DNTF 7218 & KE 25 RN ROCHE R 2
W B A 1 R PR B, T AR T BE SRR, T
H ,DNTF Pt 5 i 4 5 1 fig 4 L 2 A7 B 40 TNT AR
YEEEARARI M R, {HJE, DNTF % i il PR I 4
SRR R T LA — 2 B BRI, ey PR e
FH 22 4 PE S H T DNTF 78 KE 24 Iy 450K Hh i 7 fife e
1) fa R

1]

2 DNTF 73504 X E #E 3 57 o g 52

DNTF AYREHE b RDX 1 HMX 7, % T CMDB
FEE SR RT B2 = 4 E R B i, B DNTF 43 F R
K&, 7E CMDB HEHE R ELAT R A1 R A5
2.1 DNTF 3t CMDB #Ei# 7l g8 214 88 B9 41

VTAER 22 FATTWFFE T DNTF X} CMDB #E i 5]
REEPERERY S, SR, (A DNTF HRUACAE B
PO RO T Y RDX B2 75 44 ( DINA ) |, A i 4
HEF B L v R AR S R R M TR R L 33%

(BTt o380 19 DNTF B 28% (51273 40) 19 RDX
5% (T 43 %0) 59 DINA J5 , 96 37E 50 A4 3898 1 o
PE/E T 34.27 N - s/kg, FRAEHERG TN T 10. 6 m/
s XSEHFSYIESS T DNTF 51 A A B T2 7+
CMDB H#EE 7 (1 RE = RRE
2.2 DNTF 3t CMDB #Ei#t 7 12 14 B8 B 21

DNTF X} fif fL#f (NC) B A7 1Y 3R 1, 76 2%
CMDBHE 71 B 2 R 0 [R) Bsf, 38 5 5 g 2 1k g L
A BB VE T, X RS A BB g R e
CMDBHESEF A i i DNTF 3% 42 B RDX, #7758
43HF T DNTF Xf CMDB #E3E 57 T 2P RE L Jr24 k6
AR, 45 J 2B DNTF 8951 A4 2 50 54 m T
T 2MERE T A ERETCAS RS, {0 A] i 2 4R e
TR R R ) R B A A RO, AT
M IE T B R AR T 2213 T & HMX Fl DNTF [ 4
PEFIEL T, A 800G T HEdE R O RE i BRBE R ) 24k
A, FEVLT S 5 g b A R 6 A0 B S LB A
5% I DNTF *f CMDB #E# 51| J7 2 PR RE Ay 52 e, 3 6
58, DNTF %} DNTF-CMDB #EEFIA — 2 i3 3854
S AT AR IR T 2 BB AR o 4 e, (HXTAH O
BLER G Z TR T i, T5 R Iy T B SRR 5T

T IR F SO R 4y F 3 1 SR ik 4
#7T NC Ll M NC-DNTF {4 iR 5k DNTF %
NC b FE OSSO S m HEA T T A9 AT,
AT L PR ST T DNTF XF CMDB i 5
Fi2EPERE R R, a0 25 5 2 B, DNTF 195
A BT DNTF-CMDB #f 3 75 Bt $7 38 B | 4E 4 3R 1
Hghn, %} CMDB #E# 5 ) 7 PERE A ek B —E 1)
YEFT, HERSED it b nates  shas J 2o
ASCRN a7 32 G4t w85, A58 7AW DNTF-RDX A b
XF CMDB 4 3 1 J7 2 P BE A0 5, &5 SR % 0,
DNTF-RDX-CMDB $i2E 751 14 A T 0 7 5 | Wiy 24 92k
fifr 3R 3y Bl S ) A6 IR (NG ) AE X B J 1 920 i
VS 5 FH T4 9 R0 Ak 0 A s IR T, B
TEBT SR S DNTF 55 (35 22 100 38 |
2.3 & DNTF BUMEXUE 3t FI B BRI M R TA 5

DNTF (5] AR T CMDB i 551 i 98 i
FH i, (B2 2 fd CMDB 4 3 71 14 15 5 45 B0
I ARG A BRAR & DNTE B 1 U 4 34 7)1 5
B AL IR & | 52 DNTF 76 CMDB 4 k5]
N FH I HTEE . A5 22 BH B4 A T 1A 22 IG5 2
DNTF ( Jii #5348 30% ) i) CMDB e 751 1) e 3 45 44
HA — W BEARYE A, 1024 DNTF 5 & 43 50k 5
50% B, Byl e fR Ak A R O BAE T, T RS T A A A
Tk 222 75 i 430 30% 19 DNTF A& £, NC



S 14 . T I )

5548 B 4 )

55 NG BL L P #LE 2 E 735 2% CMDB #3551 1)
BREPERE T AEAR R g, 5 = A AR A L, R
TREE (MO ) 1E Ry i 35 £ e 7] T 3 38 B AR 5 45
BT e 4 B W AR S (6 B 4 A R
(Gal-BiCu ) ff 1k 5, 7€ $2 T+ #& b8 2 % 1 6] e £
DNTF-HMX-CMDB # i 71 i J 5% 48 F R AIK ( W%
2), S BAEMM B Z BT , AT RE A, &R
BEUIREBIF & 2 B0R 0. 5% W, #EE I 7E 8 ~ 20
MPa JE5# F H BT 5B

20

0%

0 2 4 6 8 10 12 14 16 18 20 22
p/MPa
Kl 4  Gal-BiCu & &%} DNTF-HMX-
CMDB #7551 49K 32 11 52 )
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Tab.2 Effects of Gal-BiCu content on pressure
index of DNTF-HMX-CMDB propellant
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S H/ % 2 ~8 MPa 8 ~15 MPa 15 ~20 MPa
1* 0 0.75 0.72 0.71 4 z:él:i'/e
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3* 2 0.57 0.48 0.82 i Dy — i T 1 4 s B 5 B AR DNTEFE K
4" 3 0.66 0.43 0.81 25 U e i 07 T IS TN E S B g ] rh
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Tab.3 Energy testing results of RGD7A propellant containing DNTF and CL-20
=R A RGDTA [[ERva E2A
ok v iV A % J(%"ﬁj_]}/ Jf%m_/] f?}g/_l HEE*E/3 %‘Tgkéﬁzj}/
K (J-g) (J-g) (em’ - g™) (g+-em™) (J - em’)
9.1 90.9 1223.15 4 897 1.007 1.664 2 035.32
DNTF 13.0 87.0 1241.39 4942 1.012 1.682 2 088.02
16.7 83.3 1 266.26 5 041 1.031 1.696 2 147.58
9.1 90.9 1 235.47 4934 1.040 1.701 2 101.53
CL20 13.0 87.0 1246.52 4942 1.080 1.713 2 135.28
16.7 83.3 1 258.93 5016 1.098 1.722 2 166.28
100.0 1 202.33 4 730 1.074 1.652 1 986.25
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