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Application of flame retardant medium in fuel dispersion driven by explosive
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Abstract: To solve the premature-combustion problem of FAE fuel during the dispersal process by explosive, fire retardant
medium with superfine ABC powder as the main component was introduced along with the structural design of central
dispersed explosive. High-speed camera and infrared thermal imager were used to study the temperature and flame generated
by the dispersed explosive. The experimental results show that the maximum temperature of the dispersed explosive fireball
was 1355.4 °C, and the duration of the temperature exceeding 150 °C was 264.8 ms. The flame generated by the dispersed
explosive almost completely disappears after the introduction of the flame retardant medium. The maximum temperature of the
fireball decreases by more than 90%, and the surface temperature of the fireball does not exceed 100 °C. At the same time, the
verification experiment was carried out. The mixture fuel of 1 kg ether and aluminum powder was dispersed by the dispersed
explosive filled with flame retardant medium. When the mass ratio of dispersed explosive to fuel was more than 4%, the
premature-combustion was restrained successfully. It shows that filling the flame retardant medium can effectively prevent the
premature-combustion in the fuel dispersion process.
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Fig. 6 The highest surface temperature of the fireball vs. time
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Fig. 7 Surface temperature distribution and temperature change with the corresponding plot lines
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Fig. 8 High-speed pictures for different top flame retardant medium thicknesses
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Fig. 9 The highest temperature of the fireball vs. time and the corresponding maximum temperature
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