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Fig.1 Schematic of detonation device for the critical dimen-

sion test
1—fuse head, 2—detonator holder, 3—booster grain,
4—detonation substrate, 5—ventilation hole,

6—booster groove, 7—detonation cover, 8—detonator
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Fig.2 Schematic of the detonation velocity test

1—fuse head, 2—detonator, 3—booster grain, 4—booster groove,

5 .7—detonation velocity test line, 6—initiation signal line
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Fig.3 X-ray diffraction patterns of DNTF, HMX before and
after the refinement and DNTF/HMX based booster explosive
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Fig.4 SEM images of the refined DNTF and HMX
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Fig.5 The detonation groove after charging with DNTF/HMX

based booster explosive
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Table 1 The formula of the DNTF/HMX based booster explo-

sive in this experiment

groove size/mm experiment number  propagation number

0.8x0.8 5 5
0.7x0.7 5 5
0.6x0.6 5 5
0.5x0.5 5 1
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Table 2 Theoretical and measured detonation velocity results

of DNTF/HMX based booster explosives

groove size density/g - cm™ velocity/m - 57!

number

/mm theoretical measured theoretical measured
1 0.8x0.8 1.737 1.603 7824.9 7547
2 0.8x0.8 1.737 1.604 7824.9 7576
3 0.8x0.8 1.737 1.602 7824.9 7550
average 0.8x0.8 1.737 1.603 7824.9 7558
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Table 3  Impact sensitivity and shock sensitivity of the raw

and refined DNTF, HMX and DNTF/HMX based booster ex-

plosive

impact sensitivity shock sensitivity
samples card gap

Hso/

sof€m S thickness/mm

raw DNTF 16.9 0.08 55.4 0.11
raw HMX 19.4 0.06 35.1 0.10
DNTF(2-5 pm) 25.9 0.07 42.3 0.08
HMX(10 pm) 24.6 0.06 22.5 0.09
DNTF/HMX 45.2 0.09 8.74 0.08
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Research on the DNTF/HMX Based Booster Explosive Employed in the Microscale Explosion Network

AN Chong-wei' , WEN Xiao-mu', WANG Jing-yu', WEI Yan-ju' , YU Bin-shuo'
( Chemical Industry and Ecology Institute, North University of China, Taiyuan 030051, China)

Abstract. In order to make the explosive charged in explosion network meet the charge uniformity, low detonation velocity disper-
sion requirement and at the same time achieve the high detonation velocity, high security, explosion detonation in groove of small
size, 3 ,4-dinitrofurazanfuro xan(DNTF) and HMX were chosen as the main explosive, GAP as the binder polymer, together with
the other additives. A kind of booster formula was successful designed suitable for network booster and it was charged into the ex-
plosion network of microsize. The particle size and morphology of the DNTF and HMX was characterized by scanning electron mi-
croscopy (SEM). X-ray diffraction (XRD) was utilized to test the crystal. The booster charging surface were tested and observed
by SEM and the detonation performance, impact sensitivity, shock sensitivity and detonation velocity were tested afterwards. The
results showed that when the solid content was of 85% , the viscosity of the booster slurry can meet the requirements of charging
process. After curing process the surface of booster was smooth with uniform particle distribution. The crystal of the two kinds of
explosives was not changed and the density of booster charging in the groove was up to more than 1.6 g - cm™(92% of theoreti-
cal density). Under this density of booster charging, the critical dimension of linear detonation is 0.6 mmx0.6 mm, the detona-
tion velocity in'0.8 mmx0.8 mm groove was 7558 m - s™' and the velocity range was 29 m - s™'. The impact sensitivity of the
DNTF/HMX based booster explosive characteristic height ( H,,) was 45.2 cm (5.0 kg hammer) , the thickness of small scale gap
was 8.74 mm in the shock sensitivity test.

Key words: explosion network of microsize; 3,4-dinitrofurazanfuro xan( DNTF) ; HMX; detonation performance; safety perform-
ance
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