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Studies on Combustion of Composite Propellants

I. Burning Rate of Composite Propellants using

Ammonium Perchlorate and Asphalt

by T. Iio

Attempts have been made to determine
the effect of the concentration and particle
size of ammonium perchlorate on the burn-
ing rate in air. A sample propellant which
was packed into a glass tube, about 10mm in
inner diameter and 70mm in length has been
used as a strand. The strand was ignited at
one end and during the burning both ends
were opened to the atmosphere. The burning
rate was determined from the measurement

“of the time necessary to burn a measured
length of the strand.

The results are shown in Fig. 1 and 2.

As shown in Fig. 1, the bumning rate in-
creases with an increase in the concentration
of ammonium perchlorate. This concentration
dependence can be represented approximately
by the linear formula (1) over the range

between 73% and 852 of ammonium perch-
lorate, where W is burning rate and K is per-
cent ammonium perchlorate by weight. When
the particle size is taken as a function of the
(M) of
shown in Fig. 2, W may be approximately

average mesh Tyler sieves, as
given by linear formula (2) over the range
between 70 and 225 mesh.

GGas composition (mol/kg), heat of com-
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bustion (@, keal/kg), flame temperature (77
K), specific volume (V,, 1/kg) and specific
energy (f, 1kg/cm) of the reaction products
of the propellants were calculated in ordinary
manner Y for the ratios of ammonium per-
chlorate to asphalt, 90/10~80/20. It seems
that 1V is almost more proportional to 7T°
than the other values. (Fig. 3)

Ignition temperatures and ignition delays
for the propellants were measured with the
Krupp's apparatus and the rsults are shown
in Fig. 4 and 5. Energy of activation was
calculated from the formula used by Hikita®?,
where E is the activation energy of ignition
and A, B and C are constants. These values
are summarized in Table 1. The activation
energies of the samples are found to be equal
to that of ammonium perchlorate, The fact
that the propellants with similar activation
energies differ in burning rate may be indi-
cated that the reactions in subsurface zone
The

manner of mixing of gases resulting from

have small influence on burning rate.

the thermal decomposition of the propellants
rather than the ease of decomposition of the
propellants may be considered to control the
burning rate. (Defense Academy)





