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Table 1 Physical and chemical properties of experimental
materials'?"
density boiling flash calorific  enthalpy of
materials (20 °C) point point  value formation
/g-ecm™ /°C /°C /MJ-kg™  /kJ-mol™
PE 0.65 60-90 =30 47 -
PO 0.83 34 —37.2  32.47 -122.6
DEE 0.71 34.5 —45 37.2 -271.2
IPN 1.04 101-102 11 17.6 -230.1
NM 1.14 100-102 35 11.6 -113.1
Al 2.70 - - 30.22 -
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JE 347 I A IO v 1 8 2 B B R /N s
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K, 2721.8 K, IR 4E R J738 8] 1.151 MPa, Fifi
& VR FE 3G I MR R ) 2248 BT AE 150 gem T
KE A, b 1.182 MPa, B TRERE FEE
N Lk
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Table 2 Explosion parameters of FAE with different sensitizers

o » explosion explosion
liquid fuel sensitizer
pressure / MPa temperature / K
- 1.182 2723.3
PE+PO IPN 1.145 27243
NM 1.142 27231
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Table 3 Thermal dose injury guidelines'”

Q/kJ-m™ injury effect Q/kJ-m™ injury effect

1030 ignition of wood 250 second-degree burn
592 death 172 slight wound

392 serious injury 125 first-degree burn
375 third-degree burn | 65 skin pain

Note: Q is the thermal radiant energy received per unit area.
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Formula Optimization and Damage Analysis of High Energy Liquid-solid Hybrid Fuel

YANG Zhong-kun', XIA Yang-feng®, AN Gao-jun’, XU Xi-meng*, WANG Yong-xu', Zhang Dan', XIE Li-feng', LI Bin'

(1. School of Chemistry and Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Institute of Systems
Engineering , Academy of Military Science , Beijing 100071, China)

Abstract: To select and optimize the formulation components of high-energy Fuel Air Explosive (FAE) , petroleum ether, propyl-
ene oxide, and ethyl ether (liquid fuel), isopropyl nitrate and nitromethane (liquid sensitizer) , and metallic aluminum powder
(solid component) were used as the research objects. The explosion pressure and explosion temperature of FAE with different
composition ratios was investigated by EXPLOS5 calculations. The cloud burst experiments of liquid and liquid-solid FAE formula-
tions were also conducted under unconstrained conditions, and the parameters such as explosion field and temperature field
were analyzed for the damage effect. The results show that the mixed liquid FAE, composed of petroleum ether (mass accounted
for 55%=70%) , propylene oxide, and isopropyl nitrate, shows a better detonation performance. The liquid-solid mixture of FAE
with a liquid-solid ratio of 1: 1 has a better detonation performance and shows the best cloud dispersion state in the uncon-
strained cloud dispersion experiment. Two systems of FAE formulations in the 1 kg of secondary detonation charge under the
cloud burst can be a stable response to achieve the detonation state. They all have superior results in terms of destructive capaci-
ty. Also, the effects of heat damage and overpressure damage were quantified and evaluated for each system.
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