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Table1 Compositio;!il of propellants (mass%)

a-1 b-1 c-1
HHTB-12 15 15 15
20 20
Mg/Al (50/50) - (50 um) | (200,0m)
Al (50 #m) 20 - -
AP (100 #m) 65 65 65
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Table2 Composqtion of propellants (mass%)

a2 b2 ¢2 d2 e2 f2 g2 h2 2 j2 k2

HTPB 20 20 20 20 20 20 20 20 20 20 20

Al - 5 10 1S 20 25 - - - - -

Mg/Al - - - - - - 10 15 20 25

AP 80 75 70 65 60 55 75 70 65 60 55

Table3 Composgtion of propellants (mass%)
a3 b3 ¢3 d3 e3 f3 g3 h3 i3 j3 k3
HPB|{ 15 15 15 15 15 15 15 15 15 15 15
Mg/Al SOpm)| - 20 16 12 4 - - - - -
Mg/Al(200 ym)| - - - - - 20 16 12 8 4
Al 50pgm)| 20 - 4 8§ 12 16 - 4 8 12 16
AP|] 65 65 65 65 65 65 65 65 65 65 65
—gs— e L0



Table 4 Composthion of propellants (mass%)
[

a-4 ‘ b-4
HHTB-12 20 20

- 20
Mg/Al (50/50) (50 2m)
Al (50 #m) 20 -
Al (50 um) 60 , 60
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Fig.1 Ignition temperature of propellants at
0.1MPa of N:
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Fig. 2 HCI concentration in combustion gas vs.
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C
The Combustion of Mg/Al-AP based propellants

Hiroto HABU* Katsuhiko NOZOE*** Toshio YAMAYA**
Masataka SHIMODA** Keiichi HORI** and Takeo SAITO**

As one of the experimental techniques to reduce the HCI concentration in the combustion gas
of AP-Based composite propellants, we tried to replace aluminum as metal fuel by magnalium
(Mg/Al alloy). The concentration of HCI in the combustion gas and the combustion characteristics
were examined for AP-based propellants containing Magnalium.

It was evaluated using TG experiments that the Mg/Al-based composite propellants appeared
equivalent to the current aluminized propellants for the ignitability as a safety test. It was found
that the HCI concentration in the combustion gas of 25%Mg/Al-AP propellants was over 90%
lower than that of AP-based propellants without metals and over 40% low compared to Al-AP ones.
Moreover, decreasing the particle size of Mg/Al alloy or increasing the apparent concentration of
Mg in Mg/Al alloy decreased the HCl content in the combustion gas. Both burning rates and flame
temperatures for Mg/Al-based propellants were found to be high compared to aluminized propel-
lants. The pressure exponents of Mg/Al-based propellants and aluminized ones represented the
nearly same values, n=0.48, 0.47, respectively, but the buming rates of Mg/Al-based propellants
were about 50% higher than those of aluminized ones.

(* Department of Chemical System Engineering ,school of Engineering, The University
of Tokyo ,3-1-1 Yoshinodai, Sagamihara-shi, Kanagawa 229-8510, Japan
** The Institute of Space and Astronautical Science(ISAS),3-1-1 Yoshinodai,
Sagamihara-shi, Kanagawa 229-8510, Japan
*** Department of Engineering Chemistry Faculty of Engineering, Tokai University,
1117 Kitakaname, Hiratsuka-shi, Kanagawa 259-1292, Japan )
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