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Abstract: Empirical relations have been developed for estimating the TNT-equivalent (TE) of an underwater
explosion in terms of the gas bubble energy and the shock wave energy. The calculation method is based on the use of
calorimetric values of the heat of explosion. The equations were obtained by statistical processing of the data array
including the TE values both for the explosive materials that do not contain Al and for the aluminized explosive
compositions. The test results demonstrated a satisfactory agreement between the calculated and experimental data.
The TE evaluations were conducted for a number of mixtures of explosives with powdered Al. The maximum gain
of TE was obtained for the compositions based on the explosives with a positive oxygen balance. Calculations have
shown the absence of advantages in TE for the compositions with nanosized Al over the mixtures with microsized Al.
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Figure Captions

Figure 1 Experimental (symbols) and calculated (lines) values of TNT-equivalent for the composition RDX/Al depending on
the Al concentration; dashed line and triangles — TNT-equivalent in terms of the gas bubble energy, solid lines and circles —
TNT-equivalent in terms of the shock wave energy

Figure 2 Convergence of the calculated and experimental values of TNT-equivalent in terms of the gas bubble energy (a)
and shock wave energy (b); triangles — Al-free explosive materials, circles — aluminized explosive materials, straight lines —
function: y =z

Figure 3 TNT-equivalent in terms of the gas bubble energy (/) and shock wave energy (2) for the composition RDX/Al
depending on the Al concentration; solid lines — Al(15), dashed lines — Al(7), dash-dotted lines — Al(0,1), dotted lines —
nanocomposite with Al(0,1)

Figure 4 TNT-equivalent in terms of the gas bubble energy (dashed lines) and shock wave energy (solid lines) depending on the
Al concentration of compositions with explosives: / — BTNEN; 2 — CL-20; 3 — HMX; and 4 — TNT
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