Calculation of Combustion Parameters of Lithium Perchlorate Propellants

Tsutomu Hikita and Ken Kubo

Superiority of lithium perchlorote to
ammonium perchlorate in its specific gravity
and available oxygen content is clear in
table 1. However, the performance as a
propellant may not be necessarily better.
Here we try some calculations with lithium
perchlorate propellants. Table 2 shows the
result of calculation with equilibrium between
lithium chloride and lithium oxide. Formation
of lithium oxide is negligible under the
ordinary condition of combustion. Table 3
shows the combustion parameters for typical
compositions and table 4 shows the compo-
sitions of gaseous and solid products.

Against expectations, lithium perchlorate-
gives no big increase in specific inpulse..
This is because of its high mean molecular
weight of products and because of its high
temperature at the nozzle exit in spite of
the high combustion temperatures. Solidific--
ation of lithium chloride appears on way of
expansion and becomes remarkable in case
of lower percentage of lithium perchlorate:
content. In conclusion, as to the lithium
perchlorate propellants, a high pressure com-
bustion or a high expansion ratio is desirable
in order to fully utilsze its enthalpy values.
(Faculty of Engug., Univ. of Tokyo)
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Fig. 2. Osillatory burning of lead chromate-
barium peroxide-crude rubber (40/60/1) delay
powders, Loading density : (1) 2.26,(2) 2.55,
(3) 3.l4g/cm?
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Fig. 3 Oscillatory burning of iron-barium pero-
xide (30/70) delay powders. Loading density .
(1) 3,79 (2) 3.50 (3) 3.21g/cm?
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Fig. 4 Oscillatory burning of ferrosilicon-red lead
(50/50) delay powders in (1) an open quartz
tube, and (2) a closed quartz tube,
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Studies on Delay Powders (IV)

The Oscillatory Burning of Delay Powders.

Shoji Nakahara and Tsutomu Hikita

Oscillatory propagation is observed in the
burning of delay powders and at the same
time immediately behind the wave front the
layerwise cracks are produced which may
be intimately related to the oscillation of
the burning. Wave lengths and widths of
these oscillations change with loading dens-
ity, diameter of reducing agents, construc-

tions of delay elements and soon. A mech-
anism of oscillatory burning and reasons of
appearance of layerwise cracks or striped
patterns are explained here. And relations
between the accuracy of delay time and the
oscillatory bumning of delay powders are
also stated.
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