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Internal Explosion Energy Release Characteristics of HMX-based Thermo-baric Explosive in Typical
Confined Environment
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Abstract : In order to explore internal explosion energy release characteristics of a high-aluminum HMX-based
thermo-baric explosive HA-1 in typical confined environments, internal explosion tests were carried out in a closed explosion
vessel and a semi-closed large double right-angle corner tunnel. The shock wave overpressure and quasi-static pressure history
curves were measured, and with the explosion parameters of the equivalent mass TNT as a reference, the energy release
characteristics in each reaction stage of the thermo-baric explosive were analyzed. The results show that: in the explosion vessel,
the peak quasi-static overpressure of HA-1 reaches 1.4 times of TNT after explosion, which shows a significant thermal effect,
while the wave effect is unobvious. In the tunnel, the shock wave is continuously reflected and converged under the constraints of
the wall, especially after the shock wave passes through the corner of the tunnel, the reflection pressure and the concentration of
the aluminum powders in the local space are enhanced due to the corner reflection, so that the maximum overpressure peak and
specific impulse of HA-1 at the same measuring point reaches 1.7 times and 1.2 times of that of TNT respectively.
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Fig.1 Confined explosion vessel
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Fig.2 Pressure nephogram in explosion vessel at different
times
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Fig3 Device and layout for implode test in the explosion vessel
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Tab.1 Result parameters of the implode in explosion vessel
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Fig.5 Internal structure of the tunnel
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Fig.6 Pressure nephogram in tunnel at different times
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Fig.7 Schematic diagram of the tunnel structure
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