affected by the surrounding atomosphere. At high pressure the sublimation of NH,CIO,
or HCIO, is suppressed, then the {rate of decomposition is faster than at reduced
pressures, '

(6) NiO accelerates the thermal decomposition of NH,ClO; and combustion
velocity of Polybutadiene~NH,CIO, propellant in [the order of its specific surface
energy.

(7) At 190°C, thiokol resin occurs exothermal curing reaction and preduces
radicals in itself. At 250°C, the bonds of S-S and C-S of thiokol break and CS;,
H;S and SO, are produced in gas phase. after that, bonds of C-C, C-O and C-H
break and carbonaceous gases are evolved.

(8) Initiation of ignition of thiokol and NH,CIO, propellant is occurred by the
reaction of thiokol resin with NH,CIO, and is only affected by the chemical nature of
thiokol resin, not by the reactivity of NH,CIO,.

(9) At 190°C polybutadiene resin reacts exothermally with HCIO; but at 280°C.

reacts with NH,ClO, NH,ClO, produces HCIO, in it, so the initiation of ignition
of this propellant is mainly occured by HCIO, which is produced from NH,CIO,.

(10) From differential thermal analysis, the effects of NiO and Al to poly-
butadiene resin - NH,ClO, propellant are not detected, but is detected from induction
period of ignition and gas analysis. NiO accelerates the ignition reaction but Al a
little.

(11) In reduced pressure or in N;, induction period of ignition is longer than
in the air, and is affected by the surrounding atomosphere,

(12) We can see the tendency of combustion reaction of polybutadiene propellant

from induction period and gas analysis of its thermal decomposition reaction.
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High altitude simulation of solid propellant rockets

by Masashi Mochizuki

Relations between the thrusts of solid propellant rocket and the nozzle area

ratios (&) are obtained on the parameter of surrounding pressures (p;).
The optimum ¢ are ca. 16 at ps: 212 Torr, ca. 36 at ps: 108 Torr and ca. 64

at ps: 5 Torr, respectively.

The thrusts of the optimum nozzles are calculated from the ideal theoretical

formula:

F= tPl/ 2 (T+ 1)rﬂ/r-l[l - (Az—i)'—u’]'*' (p:—p)A:

All these calculated thrusts are greater than the observed. As py decrease, these
differences between the calculated and the observed increase.

Aerodynamic separations of nozzle flow are observed at p; 760,415 and 212 Torr.
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