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Effect of FeOOH on Burn Rate for AP Propellant

Yoojin Yim* - Junhyung Kim* - Jichang Yoo*

ABSTRACT

The thermal decomposition rate of ammonium perchlorate with 3% of yellow iron oxide,
FeOOH was found to be much faster than with red iron oxide, Fe;Os. By applying yellow and
red iron oxide as a burning rate modifier to HTPB/AP propellant, burning rate of the HTPB/AP
propellant with yellow iron oxide was shown to be 10 ~ 25% faster than with red iron oxide.
There was no special difference in viscosity and hardness buildup of yellow and red oxide added

HTPB/ AP formulations.

= =

<l FeOOH7} 3% Z7Hel AP &3 &£=7F A4 AFshERl Fe0; A-F-HTh w9 wE
At daEE NAAZ HIPB/APA FRA ] &84 A3dS 283 Ay, g4 23pd

Key Words: AP Propellant(APF31A]), Yellow Ferric Oxide(34 4}38}3), Burning Rate Modifiers

(AxEE A 4A)

1.A 2 3 Ak &5

A7 JFs wow AV FAESFE, S X [1~3]
WwAo] ZNAFE Aadnrt TiEE 54 A FRAA AMEEHI JE AL Fe050Th
Btk thddt #3718 Aol wEsr] 9 Fe0s2 o]Fox Ede F2 AL Yehle
tl, FeOsol HO7F ZAFE  hydrated iron
* RISt A 1-64 oxide(FeOOH ATH4

o r
olgt
=
tlo
T
o

A=}, E-mail: eugeneyim@hanmail.net A AbslA

L

- 390 —



a7 o % Aoz deA der[5~7], i
A F2A 24 A ARSE Al = Farinaccio
ol LES FHol AUTH8]. £ AFME tgd
U] APS} AtshE S &R BHY EEA Al
Foz Al B3 £=5 A Bgon,
ot AbskAl iE2 7A4E A AA HIPB/AP
FRAGLt g dFolE 2ol HEH F

of 4 g g4 jstEe dAx £ F

£ ¥l nFso

21 AP EE3

dA =717 B2 359 AP %2 3% sk
o] 3 AP EEd &£=E Auyo=z
w37l {3t ERAVE BAEAT. ARl
AHeE AR Fe 05 ~ 0.6mgo R AEE A
H Eod 2% 70mlo] f&o2 AALVAE F
dtdA B3 25C 2

>~

22 F7A Az % drdE 54

HTPB/APA ILA] FZAAG A &4 51 24
Asde) 92 &% 27 ERE 1247 A5
o 2eAE 0 ~ 15% WA AAEA 27
A AZE ST AR nA FAAE Aol
6mme]il Zo]7} 110mm<Sl A|8& THEo(A 9
Bolt 2T A&E WASY] flelel deAAE
T¥3 T AxAZT ZFvE AEE strand
burnerol] A|8& A Ao Ya, 7]A Aa=
dote dEez -G Fo AnAPed o)
N5 A Eow dAiagEE SAAh

T 3}

31 AP d&3) E4

g g A stH S 3% S AP €%
3 & nEFAY. AP Y= A7V A
2 08 3F& AMEEAT & W 470] 15

oAt Aol AMEF AFStE S FAR A
T GEM)S. 2 9% ARe I" 1% 20 =
Akt 29 12 A4 jksbE o] ARleZ A
P B 7o, BEARBLS F 0.5imo]
Aok 2Elar A AkshE o] ARl 1y 2004
& F Axol YA BEFS AAFeH, HiEd
74L& 0.6um°] 1 H.

O
o

N
o

¢

ST
B ied Ffjo 3

ht |
b

- 2
Yellow FeOOH ‘ :

€

Fig. 2 SEM Photograph of Yellow Iron Oxide
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Fig. 3 TGA Curve of AP1 with and without Iron Oxide
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Fig. 4 TGA Curve of AP6 with and without Iron Oxide
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Fig. 5 TGA Curve of AP200 with and without Iron Oxide
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Fig. 6 Burn Rate vs. Pressure for HTPB/AP200/AP1
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Fig. 7 Burn Rate vs. Pressure for HTPB/AP200/AP6
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Fig. 8 Burn Rate vs. Pressure for Aluminized
HTPB/AP
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