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Manufacture of Direct-Casting Polyurethane~Ammonium Perchlorate-Based
Composite Propellant Grain for a Small Rocket Motor

By

Kiroku Yamazaki, Akira Iwama, Minoru Havasur and Kazuo KisHr

Abstract: A preparation method of polyurethane~ammonium perchlorate-based composite
propellant and, as its illustrative application, the loading process and inspection method for
a rocket motor using case-bonding grain of 100mm diam. X2,240mm long, are described.
The propellant dough is poured into the motor case directly to make the grain with good
uniformity. It has long pot life and exhibits late gelation enough to fit the propellant
dough for direct-casting operation. Curing temperature of 50°C is rather so low that excess
thermal stress and shrinkage which may lead the separation of the grain periphery from
the heat insulator or breakup of the grain matrix, can be avoided. It has been proved
by a series of the none-destructive X-ray inspection in the grain-loaded motor and
measurement of the mechanical properties on the grain samples that these propellant

grains are free from vital mechanical defects and have good tensile elongation.
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