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Fig.3 Time delay of Mach wave compared to the shockswaye in air blast
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Fig.6 Effect of aluminum powder size on the positive-phase.of shock overpressure
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Fig.8 Effect of aluminum powder size on half-décay of'shock overpressure
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Fig.10 Fireball expansion of aluminized explosives with different particle size
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Fig.11 Influence of aluminum powder size on explosion fireball size
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Fig.12 Influence of aluminum powder size on explosion fireball temperature
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Effect of Aluminum Powder Particle Size on Performance of HMX-Based

Aluminized Explosives in Air Blast

GUO Liuwei, TAO Shixing, HUANG Longjie, LI Shengfu, MA Qingpeng
(1. Institute of Fluid Physics, CGhina*dcademy of Engineering Physics, Mianyang 621999, Sichuan, China;
2.Institute of Chemical Matérials, China Academy of Engineering Physics, Mianyang 621999, Sichuan, China)

Abstract: To investigaterthe effect of aluminum powder particle size on air blast performance of HMX-based
aluminized explosives; _the “shock wave overpressure and fireball characteristics of the explosives containing
aluminum powder particle sizes of 0.15 um, 10 pm, and 50 pum were studied. The results indicate that both reducing
and enlarging/the aluminum powder particle size can enhance the near-field peak shock overpressure. However,
neither changé in/particle size effectively influences the shock overpressure in far field. The mechanisms by which
small and coarse particle size aluminum powders enhance the shock overpressure differ: fine particles accelerate the
energy release process, whereas coarse particles undergo a process of dispersion followed by energy release,
enhancing the energy release at the edge of the explosion fireball. Changing the aluminum powder particle size can
extend the positive-phase duration of the shock wave but results in a faster decay rate in the high-pressure region,
leading to a shorter pressure half-decay time. Consequently, it is difficult to effectively increase either the total
impulse in the positive pressure zone or the impulse in the high-pressure region. Additionally, altering the aluminum
powder particle size affects the fireball characteristics. As the particle size increases, the explosion fireball size
increases monotonically. However, both coarse or fine aluminum powder particle sizes are detrimental to the fireball

surface temperature.
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