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Abstract: An experimental study of the effect of overloads of varying magnitude and direction on the dispersed
composition of condensed combustion products (CCP) of metallized mixed energy-intensive materials was
performed using a centrifugal stand. Mass integral distribution functions, average mass sizes, and fractions of
particle content in combustion products were established. The elemental composition of samples was determined.
A nonmonotonic dependence of the mass-average size of particles on the overload was revealed for tearing overloads:
an increase in the mass-average size of particles is observed with an increase in overloads from 3.3g to 11.1g and
a decrease with an increase from 11.1g to 30g. Pressing overloads lead to the formation of a nonentrained liquid
layer of aluminum and its oxide on the burning surface. When analyzing the obtained experimental data, the results
of modeling the flow and interaction of CCP particles in sample capsules were taken into account. The calculation
results provide additional information on the flow structure inside the region and the mechanisms of interaction of
CCP particles with each other and with the walls of the sample capsule.
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Figure Captions

Figure 1 Schematic of the experimental centrifuge: 1 — platform; 2 — selecting capsules; 3 — electric motor with gearbox; 4 —
drive shaft; and 5 — onboard data collection and recording system

Figure 2 Reproducible overload values

Figure 3 Mass-average particle size of CCP

Figure 4 Mass fraction of particles z in combustion products

Figure 5 The fraction of CCP mass remained on the burning surface

Figure 6 Cumulative particle size distribution functions for tearing (g > 1) and pressing (g < −1) overloads: 1 — 27,52g; 2 —
22,04g; 3 — 16,57g; 4 — 11,1g; 5 — 8,32g; 6 — 6,67g; 7 — 5,01g; 8 — 3,36g; 9 — 1g; 10 — −29,5g; 11 — −24g; 12 — −18,6g;
13 — −8,93g; 14 — −7,27g; 15 — −5,62g; 16 — −3,96g; and 17 — −1g

Figure 7 Photographs of CCP microstructure: (a) pressing overloads; and (b) tearing overloads

Figure 8 Mass-average CCP particle size: black color — experimental results; and grey color — calculation

Figure 9 Comparison of the calculated and experimental data for the fraction of CCP mass remained on the burning surface:
black color — experimental results; and grey color — calculation

Table Caption
Elemental composition of two CCP samples
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