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On the Procedure of the Performance Calculation and Measurement
of Physical, Mechanical and Ballistic Properties, and
Combustion Stability of Soild Propellants

By

Akira Iwama, Shoichiro Aovacl, Teruo Sorue and Kiroku Yamazaki

Abstract: A important problem in the present-day rocket motor research is the rapid
evaluation of new propellant properties and correlation of laboratory-scale measurement
results with the combustion instability and undesirable phenomena that occur in the
combustion chamber. This report outlines the method of performance calculation program-
ming and experimental procedure for measuring physico-chemical properties of the solid
propellants, which are being conducted in Propellant Research Division at ISAS. In
them, there are some new techniques that have been successfully applied to the composite
propellants ; rapidly convergent approximation process appropriate to an elctronic computer
programming for the determination of both composition and temperature of combustion
products, apparatus for linear burning rate measurement of solid propellants, simple method
of measuring specific impulse and transparent burner for combustion-instability evaluation
by means of initiating a pressure disturbance. As an illustrated application, the data of

an extremely slow burning polyurethane~ammonium perchlorate-based propellant for SSR

motors are presented.
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