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Fig. 1 Burning rate characteristics of AP composite
propellants without ferric oxide
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micrographs of burning surface of

Fig. 2 SEM
quenched AP composite propellants without
ferric oxide
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Fig. 3 Burning rate characteristics of AP composite
propellants with ferric oxide
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Fig. 4 Catalytic effect on the burning rate of AP com-
posite propellants
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Fig. 5 GDF correlation of burning rate of AP com-
posite propellants without ferric oxide with:
P/ =a + (b/P¥)
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Fig. 8 GDF correlation of burning rate of AP com-
posite propellants with ferric oxide with:
(P/r)= a + (b/P¥3).

Table 1 GDF parameters of AP composite porpellants
with ferric oxide
Préssure range 1~4MPa 5~13MPa
a b a b

AP/PPG/Fe;03 13 | 241 337 142
AP/PO/Fe:0; —40 | 344 | 286 | 128
AP/HTPB/Fe;04 19 187 221 101
AP/PS/Fe0s a=6 b=128
AP/AMMO/Fe.O;3 a=29 b=128

a:Chemical reaction time parameter (MPa-s/m)
b:Diffusion time parameter (MPa'? - s/m)
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Combustion mechanism of high energy composite propellants (1)
—Burning rate characterisitics—

by Hakobu BAZAKI*, Tatsumi KAI*, Toshiyuki ANAN*

Burning rate characterisitics of high energy composite propellants consisting of am-
monium perchlorate and various binders were studied to determine the parameters which
control the burning rate. From the experiments, it was found that the burning rate control
process of the propellants with ferric oxide depends on both the binder species and burning
pressure. Catalytic effect also depends on the binder species. GDF theory revealed that the
burning rate control process of the propellants with ferric oxide, whose binders are HTPB,
PO, PPG, are chemical reaction in the gas over 5SMPa pressure.

(*Oita Plant Explosives Division, Asahi Chemical Industry Co.Ltd. 2620

Oaza—sato, Oita 870—03, Japan)
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