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Rocket “Wraparound” Fin Design using Finite Element Method
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Abstract

This paper presents the design of a rocket “wraparound” fin including fin and hinge pin using
finite element method, to compare and select appropriate materials and sizes. Four types of material for
the fins of a 100 mm diameter rocket were studied: 6061-T6 Aluminum Alloy and AISI 4130 Steel
(Normalized at 870 0C) , with thickness equal to 2 and 4 mm. 17-7PH Stainless Steel was selected for the
hinge pins, with diameter equal to 2 and 4 mm. SolidWorks 2009 was used to create 3-D drawings and
ANSYS 13.0 to analyze the strength. Two external forces act on the wraparound fins: 1.centrifugal force
due to the spin of the rocket, which is calculated from the equation of motion and, 2. air resistance due to
the motion of the rocket. This paper study effect of centrifugal force only. The study results indicated the

optimum material and size for wraparound fins in terms of function and safety. This research can be used
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as a guide in analyzing the strength and optimizing material and size for wraparound fins, not only for the

100 mm diameter rocket, but also for other rockets with similar features as well.

Keywords: Wraparound Fin, Strength of Material, Finite Element Method, Aerodynamics
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