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Weight Reduction Study of UAV Wing by Using 1" Ply Failure Theory
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ABSTRACT

This paper presents a method to reduce the weight of a small Unmanned Aerial Vehicle (UAV)
which uses in the surveillance and reconnaissance flight for information mission. This wing is constructed in
according to the EAA standard. Though, the amount of flight is more than 50 times the wing is still in good
condition. If the wing weight is reduced the payload could be increased. This research estimates the strength of
wing skin made of stacking layers of composite materials by finite element method. The mechanical properties of
each layer is lamina and composed of fiber fabric and epoxy resin. The wing structure model is meshed in small
triangular named thin shell element so that the stress state is approximate as plane stresses. Thus, the stress arisen
in a ply reaching the maximum stress will be the 1" ply broken using the Maximum Von Mise stress as indicator.

The result of the Finite Element Method (FEM) simulation emphases that the mass is reduced 46.54 %

Keywords: Wing of UAV, Finite Element Method, 1" Ply Failure Theory, Weight Reduction.
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