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Burning Rate Characteristics and Thermal Decomposition Behaviors of Propellant Prepared with
Fine Ammonium Perchlorate Having Unique Decomposition Behavior

(Dedicated to Professor Osamu MORIYA)

By Makoto KOHGA*

Fine ammonium perchlorate (AP) is required to obtain high burning rate propellant. Fine AP (SAP), of
which the particle diameter is about 3 pm and which was prepared by the spray-drying of AP-saturated
methanol, had unique thermal decomposition behavior as compared with commercial AP. The burning rate
characteristics and thermal decomposition behaviors of the propellant prepared with SAP were
investigated in this study. The burning rate characteristics of the propellant containing SAP were superior
to those of the propellant with commercial AP. The temperature range and activation energy of main
thermal decomposition for the propellant with SAP were lower than those for the propellant with
commercial AP. The preferable burning characteristics and thermal decomposition behaviors of the
propellant with SAP were attributable to the unique thermal decomposition behavior of SAP. It was found
that SAP was a useful oxidizer to prepare high burning rate propellants.
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Table 1 Compositions of propellants prepared with

SAP and CAP
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Propellant SAP CAP HTPB

(um)
A 0 80 20 240
B 8 72 20 220
C 24 56 20 170
D 40 40 20 120
E 48 32 20 100
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Fig.2 Burning rate characteristics of propellants
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Table 2 Burning rate at 1 and 7 MPa and pressure
exponent of propellants A-E

Burning rate (mm/s) ~ Pressure
Propellant exponent
1 MPa 7 MPa (_)
A 4.1 7.9 0.33
B 4.7 9.0 0.34
C 5.3 11.0 0.37
D 5.8 13.5 0.43
E 7.0 16.5 0.44
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Propellant
(Lum)
F 210
G 170
H 130
I 100

HEESE F~T OBRBEEEZRE L, ZFORIERFE
SITRT, FAXNZEESE, HEERK F~I D 1 & 7TMPa
BT DEREEEE N OV Heda sk, TofEREE
4 [N, BREEEEE L TEEENE, De ORI LT
Do THML TS, HEEE B~E O Ha5 & et
EE~TDOZENOEHEG LI=E Z A, Do BRI THIL
IFEIHEHBIRER U TH D Z E o -T2,

Fl U728 512, AP RHBESROBEEREE L AP @
Dy EORNIFHREN S 5 L I Tng 57, HEtk
AT IZONTC, APD Dy & 1 & 7 MPa lZBit5
PEERE DOBIRZ R DT, FORERER 4177, Dy



20 T T
2 LA
E]— A _
£ UL
s [ a 8 _
fav] T A T

[°]
o | A -
R= - A F A
= "G
2 | o H
A ]
| [ L M R
0.5 1 5 10

Pressure (MPa)
3 HEHE F~T ORI

Fig.3 Burning rate characteristics of propellants
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Table 4 Burning rate at 1 and 7 MPa and pressure
exponent of propellants F-I

Burning rate (mm/s) Pressure
Propellant exponent
1 MPa 7 MPa )
F 43 8.7 036
G 44 92 0.38
H 46 100 040
I 55 12.7 043
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Fig4 Relationship between Dy and burning rates
at 1 and 7 MPa
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