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ABSTRACT

This study is about the changes in mechanical and combustion properties after the production
of the combustion catalysts FeOOH and Fe;O; having the same manufacturing method and
application to the solid propellant. In order to make the FeOOH and Fe;O; having the same
manufacturing method, FeOOH was calcined at 200, 300, 400, 500C for 2 h, and the XRD results
were confirmed. In addition, after applying the prepared catalyst to a solid propellant, it
exhibited change in mechanical and combustion properties. As result of XRD, FeOOH was
confirmed to change the crystal phase from Geothtie to Hematite between 200 and 300C. The
stress of the propellant hardly changed as the calcination temperature of the combustion catalyst
incredsed, but the elongation increased when catalyst was calcined. the maximum value at 300C.
The burning rate confirmed that FeOOH without calcination was about 3~5% faster than other

catalysts.
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Table 1. Composition of Propellant.

Table 2. Crystal size of FeOOH.

. . Contents Sample Crystal Size (nm)
Funtion Composition
Wt/ =Z1. =20.
(wt%) 20=21.2 20=33.1
Polymer binder HTPB 9 a-FeOOH 43.6 -
Hardner IPDI a-FeOOH (Cal.200C) 421 -
Bonding agent HX-752 a-Fe,O5 (Cal.3007C) - 11.7
Plasticizer DOA a-Fe,O5 (Cal.4007C) - 17.0
) a-FeOOH or 3 a-Fe,O5 (Cal.5007C) - 19.1
Burning rate
Oé-FEzO3
Cure catalyst | TPB/MA/MgO © Goethite m Hemitete
Solid fuel Al 18 R o
- AP-200 jm s« ey
Oxidizer AP-6 ym 70 .. —— a-Fe,0; (Cal.500°C)
3
S
T\ R127 13 >
5.4 E:
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e o 265 74.4 J
127 | 121

Fig. 1 JANNAF specimen for tensile test (unitmm).
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Fig. 2 XRD patterns of (@) a-FeOOH, (b) a-FeOOH
(Cal200C), (0 a-Fe0; (Cal300T), (d a
—Fex0; (Cald00C), (e) a-FeOs (Cal.5007C).
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Fig. 3 Viscosity at the end of mix.
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Fig. 4 Mechanical Properties of Propellant

Fig. 5 Sem image of (@) a-FeOOH (b) a—-Fex0;
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Table 3. Burning rate of Strand bumer test.

Sample 6.9 MPa, 1000 psi 13.8 MPa, 2000 psi 20.7 MPa, 3000 psi
a-FeOOH 12.69 17.37 21.46
a-FeOOH (Cal.200C) 12.24 16.48 20.29
a-Fe,O; (Cal.3007C) 12.14 16.50 20.74
a-Fe,O; (Cal.4007C) 12.09 16.56 20.51
a-Fe,O; (Cal.5007C) 12.07 16.71 20.99

Table 4. Effect of content of burning rate catalyst on pressure exponent.

Sample 6.9~10.3 MPa 10.3~13.8 MPa | 13.8~17.2 MPa | 17.2~20.7 MPa
a-FeOOH 0.41811 0.50148 0.47449 0.61489
a-FeOOH (Cal.2007T) 0.40760 0.47447 0.45205 0.57379
a-Fe,O5 (Cal.3007C) 0.45310 0.41301 0.53698 0.61111
a-Fe,O5 (Cal.4007C) 0.42930 0.48179 0.47721 0.57813
a-Fe,O5 (Cal.5007C) 0.43022 0.50004 0.48768 0.56326
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