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601.2 F¢PE 5 vk, V5 M 1 o0 5 kg, 50 50 BE A 0 B
A, B KA W RE O (50+1) mg; BE 358 E R
GJB772A T J7 1k 602.71 5 KE A 2 32 1 47 I3, 12036 A
mn N A B &I AR S O (20£1) mg.

(4)F Pk fE R B & R 22 R F A i 0 (PDSC) 7 ik
PEAT  ACHS Ay 7 B i 5t 28 ] 449C 78 TG-DSC [a] 45 #4043
B, FHRHE 10 °C-min™', X5 K 7 2 MPa, il S
AN, IR & (220.1) mg.
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£ 1 DNTF/HATORIEAE 541 L

Table 1 Compositions of DNTF/HATO

sample  m(DNTF)/m(HATO)  DNTF/g HATO / g
1% 90/10 1800 200

2# 80/20 1600 400

3# 70/30 1400 600

4* 60/40 1200 800

5% 50/50 1000 1000

6" 45/55 900 1100

3 #RE5iTiE

3.1 DNTFIFRER

1 R VAR e 25 25 K 7 B 8], DNTF 25 3 3 1 53
B2 WBRE S H B BRI EL b AN (] VT A 24
AR SRS o I Y Y S B RITER FE 43 3 R 0.8 mmix
0.8 mm.0.6 mmx0.6 mm.0.4 mmx0.4 mm.0.2 mm
x0.2 mm PUFf . G5 I TR A AR 2 — i S 4, 1
25 ORI 3 2ok Y A B AR Ak RN B B ke 24 I 0 X e 24 1Y)
&0 O HE AT oW g2, 45 R & B 0.8 mmXx0.8 mm,
0.6 mmx0.6 mm 0.4 mmx0.4 mm = Fh ¥4 £ (1) i &£
TCHR AL IR A AN [ AR B2 0 38 8, d W13 = Rl B A%
MR FE BB 2 2 B k. 0.2 mmx0.2 mm 1Y il kR
A — 210 R A BT 48 98, R A3 1 4 RO R & A A2 4k
&R 53 B 2 A A, B IZO AR A 2R R B — 2 A2
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Fig.1 Schematic charge of explosive cylinders for critical di-

ameter test
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EmEZE

AN [H) £ B DNTF/HATO TR A 1R & 1 wh oy % J8k %
(Gio) DR 25 5 WL 26 2 F47 R 25 42 B 0 U] ME AL A &5 44
FEPE 7S 7 B 5 HEFRL 25 B2 R 25.95% , G s 1] B BT
BNERBREAN0.414, PG DNTF/HATO IR G
O HATO /9 & 1 FURLEE , 1H 53 th A X T HATO JE 25 8
T A6 [R] BRR VORI E B B4R D, 3R 2 s . A3
20 LLFE L HATO BN A A 5] 50% A (5%) TR A 1k
(1) ooy R R AR AR AR Y HATO A &=
KB 55% BF (67) , vpids P IR A A r AR . BB R
HATO B in A & 35 2] — & (19 H ] 5, A 2 e 2] B AR
DNTF o I BB i PE

M5 45 M 25 I 5 55, DNTF . HATO JE L UIR &
R Z i DNTF AR % 224 76, DNTF g oo I Jgk B
B 5 T HATO, BB LR & 9 19 % IR o o Rk 8 2 22
M DNTFHeE . R 2 it 4581l %1,50% HATO
SEREAYNREBEER N 0.21 mm, 5%k K F DNTF
B A H A2 (0.2 mm) , DNTFAE 3% 22 A1 AT e o a8 5t
%%, I HATO & &/ T 50% i}, 1R A 9 i o I
FEAR Y WA & A B A Ak T HATO 19 3% 52 38 n

R2 ANEEE DNTF/HATO RS W by % I 18] B 2 4%

Table 2 Shock sensitivity and clearance diameter of DNTF/

HATO

sample G50/ mm V. % D,/ mm
1* 73.56 912.63 1.77

2# 73.02 407.93 0.79

3# 72.54 239.69 0.47

4* 72.86 155.58 0.30

5% 73.62 105.11 0.21

6* 69.33 86.75 0.17

Note: G, is shock sensitivity, V, is relative clearance ratio, D, is clearance

diameter.
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DNTF By 55 K i 5 B2 1R 5 K 00 oo 0 J8 38 A il
RAR . PR, T SR 1 HATO AR DNTF 3546 25 iy o
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Fig. 2 Mechanical sensitivity of DNTF/HATO with various

proportions
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Fig. 3 Thermal decomposition curves of DNTF/HATO with

various proportions
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c. DNTF/HATO=0.248/0.752
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Fig. 4 Initial configuration of DNTF/HATO
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%3 A M5 ) i DNTF/HATO=0.468/0.532 .
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Fig.5 Bond length distribution of DNTF/HATO with various

proportions

F3 DNTF/HATO R4 1 7 -1 25 1 14 B G
Table 3 Bond length of equilibrium structure of DNTF/HATO

A
DNTF/HATO L C—NO, N—O

Lyon 1.43 1.35
0.468/0.532 Lo 1.60 1.44
L. 1.45 1.33
Lyop 1.37 1.31
0.306/0.694 Lo 1.42 1.38
L. 1.34 1.30
Lo 1.37 1.29
0.248/0.752 Lo 1.40 1.38
L. 1.36 1.29
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Safety Performances and Molecular Dynamics Simulation of DNTFHATO

WANG Hao, GAO Jie, TAO Jun, LUO Yi-ming, JIANG Qiu-li
(Xi"an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: In order to study the safety performances of the mixed explosives of 3,4-dinitrofurazanfuroxan (DNTF) and dihydroxyl-
ammonium 5,5’-bistetrazole-1,1'-diolate (HATO), the sensitivity of DNTF/HATO with different proportions were studied. The
critical diameter of DNTF explosive was about 0.2 mm. When the HATO content was less than 55%, the mechanical sensitivity
of DNTF/HATO decreased linearly with the increasing HATO content. The shock wave sensitivity of DNTF/HATO was similar to
that of DNTF when the HATO content was no more than 50%, and only decreased when the HATO content was 55%. The ther-
mal decomposition temperature of HATO decreased from 243 °C to 230 °C for DNTF/HATO. The molecular dynamics of DNTF/
HATO was simulated by Dreiding force field. With the increasing HATO content, the bond length of C—N and C—O which con-
nected NO, and the ring in the DNTF molecule showed decreasing trend for DNTF/HATO, suggesting the enhanced structural
stability of DNTF/HATO.

Key words: 3, 4-dinitrofurazanfuroxan (DNTF) ; dihydroxylammonium 5,5 -bistetrazole-1, 1’-diolate(HATO) ; critical diameter;
sensitivity ;molecular dynamics simulation
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