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Study of Aerodynamic Parameters of WAF and Flat Fins Rocket with Two Materials of
Aluminum & Steel and Its Effect on Elastic Deformation by Two-way FSI Method
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Abstract

To predict static aeroelastic behavior accurately, two-way fluid and structure interaction (FSI) coupling methods are used to
calculate the static deformations and aerodynamic characteristics of the deformed rocket. According to the studies, little research has
been done on the weight reduction of space structures. Therefore, due to the stratigicness of the Fin of space structures, the
mechanical behavior of the sheets for the construction of the Fin has been experimentally studied using a constrained groove
pressing (CGP) method and a comparison has been done between the amounts of deviation caused for a rocket flying in different
Mach numbers and different angles of attack, by simulating a two-way FSI Method for WAF and Flat Fins models with two types of
material, the CGP 7075-T6 aluminum, and the 4130 steel. Results of constrained groove pressing show that with the increase in the
steps of this process, 7075-T6 aluminum with 38% increase of yield strength in fourth transit, 34% increase in tensile strength, 40
percent decrease in elongation, and 62% increase in toughness relative to the prototype, will be produced. The total deviation in
WAF Fin is much less than the flat Fin. Also, deviations of Fin made of CGP 7075-T6 aluminum is less than the Fin made of 4130
steel.

Keywords: WAF, Flat Fin, 7075 Aluminum, 4130 Steel, Aerodynamic Properties, Aeroelastic analysis.
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