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Abstract —The effect of n-alkyl trimethyl ammonium perchlorate(ATAP) on the burning rate of HTPB/IPDI/AP
solid propellants was investigated by thermal analysis and burning rate measurement. The reason that the addition of
ATAP resulted in decreasing the burning rate of composite solid propellant appeared to be the reduction of the exother-
mic energy during thermal decomposition rather than the suppression of the decomposition of AP. Since the exother-
mic energy of ATAP with the large alkyl group was less than that of one with the small alkyl group, the former was
more effective on the decrease in the burning rate of composite solid propellant than the latter.
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Fig. 1. TGA results of AP and n-alkyl trimethyl
ammonium perchlorates.
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Fig. 2. DSC results of C,;ATAP and C -ATAP.
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Fig. 3. Effect of ballistic additives on burning
rate for composite propellant (AP 200/6=
42/42%, additive=2%).
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Fig. 4. Effect of content of ballistic additives on
burning rate for HTPB composite propel-
lant (AP 400/70=50/33%, Al=2%).
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NOMENCLATURE
M : thermal decomposition rate [kg/s)
H : energy needed to increase the temperature of

propellant burning surface from ambient tem-
perature to burning temperature [J/kg]

Q : energy content of flame [J/kg]

: burning rate of propellant [m/s]

-

S : burning surface of propellant (m?

Bpr ¢ fraction of AP that react within the primary
flame

¢ : nondimensional flame standoff distance {m]

p : density of propellant [kg/m®)

Subscripts

AF : AP or AP flame
B : binder

DF : diffusion flame
PF : primary flame
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