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Fig.2 Charge of DNAN/HMX(20/80) and TNT/HMX(25/75)
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Fig.4 One-dimensional Lagrangian analysis sketch
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Table 1

and the melt-cast explosives

Detonation velocity and pressure of TNT, DNAN,

item explosives D/m-s" p./ GPa
TNT 6811 19.20
carrier explosives
DNAN 5895 14.15
TNT/HMX (25/75) 8452 31.44
mixed explosive
DNAN/HMX (20/80) 8336 31.03
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d. DNAN/HMX(20/80)

W4T 1B J7 3% %) 19.41 GPa; 1 DNAN¥E257E 5.72 GPa
(A 28R T3 /R T 45 A7 Ak iy e b O 300 3K 5 R 4 0
(B4 e /0N g 38 %) 38 o, AFL 45467 8 Ak iy 5 oo o 0 10 B
T JE 7 A R T AR 12 mm i B AL R fig ik 3 58 4
5. B, 75 5.72 GPaly gk e IVEFT  TNT 248
HWBE B N 8~12 mm, DNAN B2 H W IE &5 K T
12 mm, BN AR K25 DNAN whli s8R T TNT.

XLl 9c #1E 9d, AT DL Y, TNT/HMX(25/75)
K 245 S ool I I T s B A RS B H A7 N
PRI, A 12 e AV B Ak 1K B 8 4 R EE I R A R
713k %) 26.07 GPa, ifi DNAN/HMX (20/80) £ 24 1 4%
FA% B B AL B o Uk B T O K B 20
FE 12 mm 7 B AR B I8 B 58 4 S U R TR R AR
16.16 GPa., It ,7F 4.51 GPa iz £ H1EH T,
TNT/HMX (25/75) 3| 4 & 09 5 2 & 8~12 mm,
DNAN/HMX (20/80) | 4 3% (5 25 K T 12 mm,
DNAN/HMX (20/80) 19 i 7 3 2% B2 AR T TNT/HMX
(25/75).
3.4 Nt

FEH IR T (20£0.5) °CF, 3 2o o #5245 B0 47
a5 EPE IR 56 A B A SHPB IR IR I3 TNT F1 DNAN 3
IR 20 1 2E bR RE MRS SR L3k 2.

P 3 2 BB, T AR B, R KE 25 TNT AU S

N XK 2019 % %27 4% % 114 (923-930)



928

RIE B J R R I R 7 A e

20

—0mm TNT
——4mm
——8mm
15 F——12mm
&
(O]
2 10
(72}
g
o
5 -
b bl sl o A L
0 6
time / us
a. TNT
30
—0mm TNT/HMX (25/75)
——4mm

pressure / GPa

time / us
c. TNT/HMX(25/75)

9

15

DNAN

pressure / GPa

bk A TTONY BTN i 1

0 2 4 6
time / us

b. DNAN

30

——O0mm

DNAN/HMX (20/80)
——4mm

pressure / GPa

o

time / us
d. DNAN/HMX(20/80)

DNAN/HMX(20/80) F1 TNT/HMX(25/75 ) ¥ 24 4% i A% B H A & 19 71 5 s

Fig.9 Measured pressure histories of explosive at various Lagrangian positions of DNAN/HMX(20/80) and TNT/HMX(25/75)
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Table 2 Mechanical properties of TNT, DNAN, and the melt-cast explosives based on them

quasi-static compression quasi-static tension SHPB
. . density
item explosives plg-cm™ strength modulus strength modulus strength modulus
o /MPa E/GPa o /MPa E/GPa o/MPa E/GPa
TNT 1.612 19.732 1.737 0.567 1.506 20.734 2.692
carrier explosives
DNAN 1.485 10.888 1.195 0.731 1.151 13.085 1.456
TNT/HMX(25/75) 1.803 12.823 6.719 1.441 6.659 18.562 7.571
mixed explosive
DNAN/HMX(20/80) 1.796 15.642 7.612 1.748 7.405 19.830 8.486
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Table 3 Strength of TNT, DNAN, and the melt-cast explosives under various temperature MPa
carrier explosives mixed explosives
item T/°C
TNT/ DNAN TNT/HMX(25/75)  DNAN/HMX(20/80)
0+0.5 21.779 10.719 15.116 17.652
compression 40+0.5 15.436 9.226 10.615 13.019
circulation 16.128 10.058 9.510 14.633
0+0.5 0.681 0.362 1.618 1.891
tension 40+£0.5 0.366 0.318 1.192 1.544
circulation 0.411 0.330 1.232 1.433
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(4)DNAN/HMX(20/80) % % #E 254 0, 20,40 °C
ZAF T WPTRLFIBT R 5 EE KT TNT/HMX(25/75)
15 %5 1 25 DNAN/HMX(20/80) B 1 2 PERE AL T TNT/
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R EE R EREE R R AT BT,
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Comparison of Comprehensive Properties for DNAN and TNT-Based Melt-cast Explosives

ZHU Dao-li'*, ZHOU Lin', ZHANG Xiang-rong', XING Ruo-ting’
(1. State Key Laboratory of Explosion Science and Technology » Beijing Institute of Technology , Beijing 100081, China: 2. Anhui Shenjian Polytron
Technologies Inc. , Hefei 230000, China; 3. Gansu Yinguang Chemical Industry Group Co., Ltd, Baiyin 930900, China)

Abstract: In order to compare the comprehensive properties of 2, 4 -dinitroanisole (DNAN) -based and 2, 4, 6 -trinitrotoluene
(TNT) -based melt-cast explosives, the suspension rheology, performance, safety and mechanical properties of typical TNT-
based and DNAN -based explosives were systematically investigated by experiment tests. The viscosity of DNAN (6.87 mPa-s)
was lower than that of TNT(9.05 mPa-s), which made the limit solid content of the DNAN/HMX melt-cast system (about 80% )
higher than that of the TNT/HMX melt - cast system (about 75%). The detonation velocity and detonation pressure was
8336 m-s™' and 31.03 GPa, 8452 m-s™" and 31.44 GPa, for DNAN/HMX(20/80) and TNT/HMX(25/75), respectively. The re-
sponse level of DNAN/HMX (20/80) and TNT/HMX (25/75) was burning and explosion, respectively under 1 K-min™" slow
cook-off. Under 4.51 GPa incident shock wave pressure, TNT/HMX (25/75) achieved complete detonation within 8=12 mm,
whereas DNAN/HMX(20/80) failed to achieve complete detonation within 12 mm; tensile and compressive strength of DNAN/
HMX (20/80) was higher than that of TNT/HMX (25/75).With basically equal energy performance, DNAN/HMX(20/80) melt-
cast explosives have better safety and mechanical properties than TNT/HMX(25/75) melt-cast explosives.

Key words: 2, 4-dinitroanisole (DNAN) based melt-cast explosives; 2,4, 6-trinitrotoluene (TNT) based melt-cast explosives;
rheology; slow cook-off; shock initiation; mechanical property
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