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ABSTRACT

The mechanical properties of the propellant with yellow iron oxide were slightly increased
compared to the propellant with red iron oxide. The propellant with yellow iron oxide used two
types of AP. As the ratio of small particles of AP increased, the burning rate increased. The
propellant may be applied to the propellant under operating conditions of 17.5 mm/sec or less
having a pressure index of 0.5. The burning rate downs in the mixer scale-up. The stress at
maximum load of propellant decreased and the strain at maximum load increased in the mixer
scale-up. The yellow iron oxide did not affect the adhesive force between the insulation/

liner/ propellant.
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HTPB(hydroxyl terminated polybutadiene)E A}
435t 2™ Hydroxyl Index~ 0.9 meq/gelth
748}A| 2 Bayer Material Scienece LCC A}9]
IPDI(isophorone diisocyanate)& A3} 3 0™
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Table 1. Composition of propellant.

Content,
Function Composition
wt%
Polymer binder HTPB
8.00
Hardener IPDI
Bonding agent HX-879
Plasticizer DOA 3.60
Cure catalyst TPB
Burning rate catalyst FeOOH 0.40
Solid fuel Al
AP 200 pm | 88.00
Oxidizer
AP 6 pm
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Fig. 1 JANNAF specimen for the tensile test
(unit: mm).
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Table 2. Effect of the Catalyst on mechanical

properties.
Catalyst Sm, bar Em, %
FeOOH 8.94 32.64
Fe,O; 8.51 31.36
» 180
£ 17
Eﬁ 17.5
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AP-200, wt%

Fig. 2 Effect of the AP particle size on burning rate.
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Fig. 3 Strand burning rate vs. Pressure exponent.
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Fig. 4 Effect of the mixer scale-up on burning rate.

Table 3. Effect of the mixer scale-up on mechanical

properties.
Mixer Sm, bar Em, %
1 G/L 8.94 32.64
300 G/L 7.78 34.06

Table 4. Effect of the catalyst on the adhesion.

Catalyst Tensile value, bar
FeOOH 59
FEQO3 5.8
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