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Design Optimization of Composite Propellant Cross Section
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Abstract

. This paper presents the design process for cross-section of the solid propellant using optimal
shape design theory. In this paper, the thrust force and maximum expected operating pressure are the
objective functions. The constraints are mass of the solid propellant, which is to be minimized. In this
paper, shape optimization design theory is used to analyze the objective function problem. A composite
propellant grain with 2 types of cross-sections; star and circular, was selected for study. The lengths of
each type of cross section were varied and analyzed to find the optimum length under the thrust and

pressure conditions. Results of the study can be used in the design of tooling for propellant casting.

Keywords: Solid Propellant, Rocket Motor, Combustion Chamber, Shape Optimization Design, maximum

expected operating pressure
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