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Abstract: The possibilities of increasing the shock wave energy of an underwater explosion by introducing the
explosive with a positive oxygen balance into the composition of the energetic material are analyzed. For the
calculations, relatively new compounds were chosen as explosive oxidizers: 3,6-dinitro-1,4-bis(trinitromethyl)-
1,4-dihydropyrazolo[4,3-c]pyrazole; 4,4′,5,5′-tetranitro-2,2′-bis(trinitromethyl)-2Н,2′Н-3,3′-bipyrazole; and
2-dinitromethyl-5-nitrotetrazole. The function of explosive fuel was performed by the well-known powerful
substances HMX and CL-20. The calculations have shown that compositions containing these explosive oxidizers
should have high values of the TNT equivalent in terms of shock wave energy and the most noticeable increase
in the TNT equivalent due to the use of these explosive oxidizers should be expected in the case of aluminized
compositions.
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Figure Captions

Figure 1 TNT-equivalent of the mixtures of HMX with oxidizers (1 — BTNEN; 2 — HNF; 3 — ADN; 4 — AP; and 5 — DNG)
depending on the oxidizer mass fraction: solid curves — compositions without Al; and dashed curves — compositions with Al

Figure 2 TNT-equivalent of the mixtures of the explosives (1 — HNF; 2 — BTNEN; 3 — ADN; 4 — CL-20; 5 — DNG; 6 —
HMX; and 7 — AP) with Al depending on the Al mass fraction

Figure 3 Structural formulas of compounds I–III

Figure 4 TNT-equivalent of the mixtures of CL-20 (1) or HMX (2) with the explosive oxidizer I depending on the oxidizer
mass fraction: solid curves — compositions without Al; and dashed curves — compositions with Al

Figure 5 Heat of explosion of the mixtures of the explosives with Al depending on the Al mass fraction: 1 — BTNEN; 2 —
CL-20; 3 — HMX; and signs — experimental values of the heat of explosion of the compositions based on BTNEN and HMX

Figure 6 TNT-equivalent of the mixtures of the explosives with Al depending on the Al mass fraction: 1 — BTNEN; 2 —
CL-20; and 3 — HMX
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