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Table 1 Composition of AP composite propellants(wt. %)
AP HTPB PPG PS PO AMMO  Fex0s
80 20 - - - - -
80 20 - - - - 1
80 - 20 - - - -
80 - 20 - - - |
80 - - 20 - - -
80 - - 20 - - 1
80 - - - 20 - -
80 - - - 20 - 1
80 - - - - 20 -
80 - - - - 20 1
Tabls 2 Chemical properties of binders
HTPB PPG PS PO AMMO
C 4.0 C 17.37 C 1.4 C 20.0 C 16.0
Formulation of bind H 6.04 H 39.7 H 22.39 H 37.37 | H 3i.95
ormuiation of binder NO0.0% | N 058 | N 0.34 | N 005 | N 5.6
00.080 | O 892 | O 4.58 O 710 | O 6.15
S 4.1
Oxygen blance g/g -3.13 1.83 -1.28 —1.43 —-1.67
AH of binder kJ/mol -21.1 —499.1 ~1153 —424.6 -5.8
Adiabatic flame -
temperature (K) 1408 915 1180 1106 1339
Hz 9.9 | Hz2 7.6 | H2 15.1 | Hz 16.9 | Hz 28.4
H0 1.5|H0 22.1|H20 7.3|H20 12.5|H0 2.9
CH: 27.5|{CHs 24.9|CH¢ 7.2|CH: 17.9|CHs 7.8
Decomposition products N2 0.4{N2 1L1{Nz 08Nz 09[Nz 153
P=10. 13MPa(mol%) C: 60.4|{Cz 37.0({Cz 38.2|Cz 43.1|Cz 34.6
co 1.0/{CO 8.9|CO 50[({CO 10.4
COz 6.2|COz 3.3|/CO2 3.6|/COz 0.6
HS 17.9
2.2 RBFHZ 3.1 M yOH

A4 v SRUAPR#M T Lo {bsaiel
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P=0.1 XPa, In N,
dt/dt=108/zin.
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Fig. 1 Thermal decomposition of binders.
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P=0.1 XPa, in N,

d1/dt=108/min.
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Fig. 2 Thermal decomposition of AP composite
propellant
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Fig. 3 Ozawa’s plots for binders.

Table 3 Activation energy of binders and AP com-

posite propellants.
BINDER  |Esinper(kJ/mol) [ Eprop. (k]J/mol)
HTPB 126.5 98.7
PPG 54.0 74.0
PS 114.3 88.1
PO 72.6 70.4
AMMO 152.3 123.6
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Fig. 4 Relationship of activation energy between
binders and AP composite propellants.
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Fig. 5 Thermal decomposition of AP composite pro-
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Fig. 8 Thermal decomposition of AP composite pro-
pellants with ferric oxide (Fe203)
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P=0.1 MPa, in He

dtr/dt=10K/nin.
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Combustion mechanism of high energy composite propellants (I )
— Thermal decomposition characterisitics —

by Hakobu BAZAKI*

Thermal decomposition characterisitics of ammonium perchlorate (AP) composite
propellants were studied to determine the parameters which control the burning rate.
From the experiments, it was found that the thermal decomposition of AP composite pro-
pellants was influenced by that of binders. There were little effects of pressure for the ther-
mal docompositon of AP composite propellants. Burning catalyst (ferric oxide) has an ef-
fect on the thermal decomposition of binders, too.

(*Qita Plant Explosives Division, Asahi Chemical Industry Co.Ltd. 2620

Qazasato, Oita 870—03, Japan)
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