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Abstract—In AP/HTPB composite propellants, metallic oxides is generally used for increasing burning rate Fer-
approach about these catalysts, the following results were obtained

L

was higher than with Cr,0s.

ric oxide and chromic oxide were known as good burning rate catalysts. Considering the experimental and theoretical
Cr,05 was more effective than Fe,O3 for decreasing the activation energy of primary flame reaction, then burning

rate of propellant with Cr,05 was higher than with Fe;Os for the finer AP propellarit. Because the effect of pressure on

primary flame distance is less than AP flame distance, the pressure exponent on burning rate of propellant with Fe,04
In aluminized propellants, the burning rate discrepancy of two catalysts and pressure exponent were decreased
amount of other flame energies was relatively decreased

with increasing aluminium content. The reasons were that the effect of heat sink of aluminium was increased and the
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Burning Rate at 20°C and 1000psia, mm/sec
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Fig. 1. Burning rate variation with content of
burning rate catalyst(AP: Content=86
wt %, 190 ,m/2.5 » m=60/40).
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Fig. 2. Burning rate variation with content of
burning rate catalyst(Solid: 87wt %, AP:
190.m/2.5  m=60/40).
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Effect of content of burning rate catalyst
on burning rate and pressure exponent,
AP(62 4m/2.5 4 m=50/50)=86wt %.

Fig. 3.
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Fig. 4. Effect of aluminium content on burning
rate and pressure exponent, burning rate
catalyst=1.0wt % and AP+ Al=86wt %.
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NOMENCLATURE

A, . average flame height factor with respect to the
oxidizer

m : mass flow rate (g/sec)

H, : energy that need to increase the temperature
of propellant surface from ambient tempera-
ture to burning temperature (cal/g)

Q : energy content of flame (cal/g)

X : flame standoff distance (cm)

Bpr : fraction of AP that enters into the primary
flame reaction
§ . nondimensional flame standoff distance

HWAHAK KONGHAK Vo). 25, No. 5, October 1987



446 <
Subscripts
Al : aluminium flame
AP : AP flame
APR : reaction of AP flame
B . binder
D : diffusion
DF : diffusion flame
P . propellant
PF : primary flame
PFR : reaction of primary flame
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