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Table 1 Catalysts mixed with composite propellant.
Catalyst Chemical analysis(wt3%)
N203 (Copper Chromite Catalyst) Cu0 45
Cr,04 4.5
MHOQ 4.5
N211 (Copper Zinc Catalyst) Cu0 50
Zn0 45
N401 (Chromia Alumina Catalyst) Cr,0, 12
MgO 3
AL O, 75

Oxidizer

LAP |- |Dried In desiceator | - { Ground 10 povder |

Fuel-bjnder

|

HTPB+1PDI
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Copper oxide

K

i
Dogassed under reduced
pressure at 15C

]

[}
[ Cured at 70~15C for 2 days |
[}
Formed into cylindrical shape
or prisa

Fig. 2 Folw chart for producing of composite propellant.
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Fig. 3 Load-time curve of three-point bending test of AP/(HTPB + IPDI)
composite propellant containing 5wt% combustion catalyst.
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Fig. 7 X-ray diffraction patterns of N 203 catalyst and combustion residue obtained
by burning of AP/(HTPB + IPDI) composite propellant containing
10wt9% N203 catalyst under pressure of 70 kgf/cd.
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Fig. 8 X-ray diffraction patterns of copper oxide and combustion residue obtained
by burning of AP/(HTPB + IPDI) composite propellant containing
10wt% copper oxide under pressure of 70kgf/cd.
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Surfaces of AP/(HTPB + IPDI) composite propeilant interrupted

(a), (b) : combustion under atmospheric pressure
(¢) : combustion under 70 kgf/cd
(a)’, (b)’, (c)': Photographs of (a), (b) and (c) enlarged partially.
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Influence of Copper Oxide Catalysts on the Burning Rate of a
Composite Propellant

by Kazuro KAWAMURA*

The influence on the burning rate was investigated by adding N203. N211 or N401
catalyst (NIKKI CHEMICAL Co., Ltd.) to AP/(HTPB+IPDI) Composite propellant, of
which catalysts were composed by CuO+Cr;03. CuO+Zn0O. Al; 03+ Cr,03. respectively.
It was found that N203 and N211 catalysts were quite effective on the burning rate and
more effective than copper oxide which was added to a composite propellant. It was suppos-
ed that the progressive effect for the burning rate was caused by the participation to the
combustion reaction of free oxygen came from the decomposition reaction of copper oxide
in the component of the catalysts, and another metal oxide component in the catalysts
might work to construct an active structure of copper oxide.

Some important views were also obtained from the observations of soot produced by
burning and of the surface of the propellant ended in smoke. That is, a straight relationship
was seen between the soot yields and the mass burning rates at the different mixing ratio of
fuel and oxidizer of the composite propellant. From the observation of the surface of the
composite propellant interrupted combustion by SEM, holes of spouting of gases, crystals
by condensation of AP vapor and patterns of lines based on the flow combustion flame were
seen. It is worth noting that these phenomena give the direct evidence of the reaction of ear-
ly stage of combustion on the composite propellant.
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