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Table 1 Propellants compositions tested in this study (parts by weight)
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Fig. 2 Effects of modification degree of crystal
habits on burning rate
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Fig. 6 Change of ratio of intensity of (011) peak to
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ray diffraction patterns with grinding time
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Crystal habit modified ammonium perchlorate (1)
—Processabilities and burning characteristics of propellants used
these ammonium perchlorate—

Yutaka HAGIHARA®, Makoto KOUGA*, Masao SUZUKT* and
Syuichi TERADA®

The saturated solution of ammonium perchlorate (AP) at 333K was poured into butanol
cooled to 273~275K. In a cool mixture of AP saturated solution and butanol, crystal habits of
AP was modified by crystallization. In this study, crystallization of AP was carried out from two
mixtures. One is a mixture of butanol and saturated solution (9 : 1 by volume), and the
other is a 3 . 2 mixture in volume ratio. AP crystallized in the former was named as (B-1) AP,
and AP crystallized in the latter was named as (B-2) AP. AP obtained by crystallization
from distilled water was ground for 10 minutes in a vibration ball mill and was being used as
reference AP. AP obtained the above methods was used as an oxidizer of propellant, and
their processability and burning characteristic as an oxidizer of propellant were investigated.
The results are as follows : ]

(1) Maximum AP contents of propellants using (B-1) AP, (B-2) AP and reference AP

_are 635wt%, 760wt% and 86.5wt%, respectively. Maximum AP contents of propellants
using (B-1) AP and (B-2) AP are considerably small, because (B-1) AP and (B-2) AP
are dendrite,

(2) (B-1) AP was ground for 5~ 30 minutes in vibration ball mill. (B-1) AP ground for. 5 min-
utes, (B-2) AP ground for 3 minutes and the reference AP have approximately the
same particles size and specific surface area. Propellants containing 80 wt% AP were
prepared using these AP, and their burning rate were measured. As the result, it was
found out that the propellant using (B-1) AP ground for 5 minutes have the greatest
burning rate, Propellant using (B-2) AP ground for 2 minutes have next larger burning
rate. In previous paper, it was proved that modification degree of crystal habit of (B-1) AP
is lager than that of (B-2) AP. Those facts suggest that crystal habit have the effect
on increase in burning rate. ‘

(3) Propellants with AP content of 80wt% were prepared using the ground (B-1) AP, and
burning rate of their propellants were measured. Propellants prepared with (B-1) AP
ground for 5~ 30 minutes have approximately the same burning rate. This fact suggests
that grinding operation have two contrary effects on burning rate, and two effects com-
pensate each other. One is a reduction in particle size of (B-1) AP with increase in
grinding time. The reductions of particle size contribute to an increase in burning rate. The
other is a decrease in modification degree of crystal habits of (B-1) AP with increase
in grinding time. The decrease in modification degree of crystal habits prevents an effect
of crystal habits on increase in burning rate.

(*Department of Chemistry, The national Defense Academy, Hashirimizu 1-10-20,

Yokosuka, Kanagawa 239-8686, Japan)
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