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ABSTRACT

There is no significant difference in the initial viscosity of a propellant applied with yellow iron
oxide and red iron oxide. In addition, the thermal decomposition rate of the material with added
yellow iron oxide is faster than that with the addition of red iron oxide. Specifically, it was confirmed
that the pressure exponent was 18% lower at high temperature and high pressure with yellow iron
oxide than with red iron oxide. The initial viscosity was lowest at 71% of the large particle to small

particle ratio.
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Fig. 1 Effect of burning rate catalyst on viscosity
build-up.
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Fig. 2 Burn Rate vs. Pressure for AP propellant.
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Table 1. Burning rate of Strand burner test.

6.9Mpa, | 13.8Mpa, | 20.7Mpa,
Cat. | Temp. . . .
1000psi | 2000psi | 3000psi
15T 12.58 17.04 20.81
FeOOH
60T 13.78 19.10 23.60
15T 12.43 16.55 20.90
FEZO;J,
60T 13.63 18.47 23.84

Table 2. Volatiles analysis of Yellow Ferric Oxide.

Material Contents Ave.
Iron, wt% 85.71
FeOOH Volatiles, 057
(Ferric oxide hydrate) | 105TC wt% '
Volatiles,
] 11.47
700C wt%
110 03
100 = st o | ~
9% X 76. 13.29% | p
\? 80 0.2 §
3; 70 hut
oo 0.1 i"
= 50 5
=N 2
=) 00 %
20 8
10
01

<

0 200 400 600 800 1000
Temperature (C)

Fig. 3 TGA Curve of FeOOH.
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Table 3. Effect of content of burning rate catalyst on
pressure exponent.

69~103 | 103~138 | 138~172 | 172~207
Cat. | Temp.
Mpa | Mpa | Mpa | Mpa
15C | 04394 | 0.4320 | 0.4742 | 0.5124
FeOOH
60C | 0.4506 | 0.4873 | 0.5504 | 0.5522
15C | 0.4045 | 0.4102 | 0.5187 | 0.6230
FEZO3
60°C | 0.4426 | 0.4108 | 0.5688 | 0.7097
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Fig. 4 Pressure-time curve of standard motor.

Table 4. Result of ground-firing Test.

Initial
Cat. Temp. pressure
(psia)
Fe;O3 15C 2,446
Fe;Os 60C 3,297
FeOOH 15C 2,461
FeOOH 60C 2,676
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Fig. 5 Viscosity at the end of mix for the AP
propellant.
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