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Effects of mixing materials to the aluminum particle combustion and Magnesium-Aluminum particle combustion

in solid composite propellants —Al,O3; and Mg—
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Metal particles like Al or Mg are used in solid rockets for increasing the propulsion performance. The evaporation time is

important factor in the rocket motor. However, the influences due to the difference in the boiling points are not investigated. In

this study, we obtained the constant k when the concentration of Al,O; or Mg changed. As a result, the constant k is increased

with increasing the concentration of the Al,Os. The constant k is decreased with increasing the concentration of Mg.
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(1) AP (NH4CIO4) (¥ k4% 50 [um], 200 [pm])
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(2) HTPB (C7.075H10.65000.233N0.063)
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Table 1. Composition of Propellants [parts].

Prop. AP HTPB Al Mg Mg-Al
1 80 20 20 - -
2 85 15 20 - -
3 92,5 7.5 20 - -
4 85 15 - 20 -
5 85 15 - - 20
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Figure 1. Experimental apparatus

for collecting metal particles
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Figure 2. Isp with varying concentrations

of Al,O3 in the Al particles

B FiEES TRE

5. SEBRASR
Figure 3 £ ¥ ALO; DIREENEEMNT 5 & Al O K1E
EHIN L, Mg 230 % & Mg-Al O KB+ % .

1
— Al203
g O0ly (AD
£
S 001 }
= (Mg-Al)
_x Mg
0.001 ' '
0 50 100 150

The concentration of Mg or AlL,O;, ¢[-]

Figure 3. The relation between the constant k

and the concentration of Mg or Al,O3
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