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Wing Structural Design construction and Testing of Closed Range UAV
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Abstract

In the surveillance and reconnaissance flight for information mission, the important part that
makes the aircraft flying in the air is the wing. So, this research aims to design and testing a wing of an
unmanned aircraft vehicle (UAV) using a conceptual design to determine a suitable shape of airfoil and
a standard material testing system (MTS) respectively. It is previous to simulate the wing strength by the
finite element method (FEM). The materials selected are glass fiber (GF) fabric carbon fiber (CF) fabric
foam and balsa wood. The fibers direction must be ensured in the local and global coordinates system.
In additional, the materials selection is also done by comparing the results from FEM computation under
the Tsai-Wu criteria. The wing is then constructed by a manufacturer. The wing is attached by the
adopted support on the material testing system (MTS), the wiffle tree kid to deliver the load from
hydraulic and the digital gauges to measure the wing deflection. The value of wing strength obtained by

testing is more than three time the maximum take-off weight.

Keywords: Wing, UAV, Finite Element Method, Tsai-Wu Criteria
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Parameters Units Value
Take-off Speed km/hr >75
Take-off Distance m > 150
Rate of Climb (avg.) m/s 2
Cruise Speed (Max) km/hr > 185

Cruise Speed (Operation) | km/hr >110

Loiter Speed km/hr >90
Landing Distance m > 150
Payload Weight kg >10
Maximum Takeoff kg <40

Weight
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