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Effect of Nano Fe,O, on Explosion Characteristics of Aluminum

Powder in Thermobaric Explosives

ZHANG Gang, CHEN Qing, LI Yunqiu, LI Bin
School of Chemistry and Chemical Engineering, Nanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )

[ABSTRACT] In order to improve the power of thermobaric explosives, according to the basic principle of thermite re-
action, nano Fe,O; was added to the solid components of thermobaric explosives, and a new way to improve the power of
explosive by inducing the thermite reaction was explored. Explosion characteristics of the mixed system composed of micron
or nano aluminum powder and nano Fe,O; with different mass ratios were studied using a 20 L cylindrical explosion vessel
at 10 kJ ignition energy. It is found that with the increase of the content of nano Fe,0,, the maximum explosion pressure
and pressure rise rate of Al/Fe, O, mixed system first increase and then decrease. When the mass fraction of nano Fe, O, is
5.4% , the maximum explosive pressure of the mixed system is the highest. Then, the influence of dust concentration of the
mixed system on explosion characteristics was studied at this ratio. Results show that with the increase of the dust concen-
tration, the maximum explosion pressure of the system shows a trend of first increasing and then decreasing, reaching a
peak when the mass concentration is 400 g/m’. Combined with theoretical analysis, it is believed that the addition of nano
Fe, O, can improve the reaction activity of the solid phase system of thermobaric explosives, and it has the double-sided
effect of promoting and inhibiting the explosion severity of aluminum powder.

[KEYWORDS] nano aluminum powder; nano Fe, O, ; explosion characteristics; dust cloud; a 20 L cylindrical explo-

sion vessel ; thermobaric explosives
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Tab.1 Compositions of samples ( mass fractions)
%
g BORER  GURER 1K Fe, 0,

1* 62.9 37.1 0

2% 62.5 36.9 0.6

3" 62.0 36.6 1.4

4* 61.1 36.1 2.8

5* 60.3 35.6 4.1

6" 59.5 35.1 5.4

7* 57.9 34.2 7.9

8" 56.4 33.3 10.3

9* 0 0 100.0

Bl 8 G B AR TR BE T AR b

Fig.1 Samples prepared with different compositions
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Fig.2  Schematic diagram of experimental system
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