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ABSTRACT

Reflecting various fabrication design elements, such as air power, structure, propulsion, control systems
and solar power systems, Specially solar powered unmanned aerial vehicles are making efforts to
improve long-term air time and flight efficiency through the lightweighting of low-power, high-efficiency
energy storage systems, unmanned aerial vehicles and payloads in order to increase the power of the
limited batteries. Generally, in the case of a solar unmanned aerial vehicle, it is equipped with a wing
having a large aspect ratio so as to be lightweight for a long-term gliding and long-range enduarance.
In this study, the buckling and structural problems of the wing front skin caused by torsion at the wing
and wing connections during a test flight of a solar unmanned aerial vehicle, the rib spacing of wings
has been identified as a very important factor to reduce impact and for long duration of flight and
aircraft safety and wing-specific lift and to optimize its efficiency. Prior to sample production and
structural testing, the finite element analysis analyzed the effects of aircraft wing ribs on the buckling of
the wing front skin, and the structural analysis was performed using the ANSYS program to derive the
optimal rib clearance for solar unmanned aircraft.
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Figure 2. Pressure Distribution of Airfoil K3311 14°
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Table 1. Mechanical Properties
MATERIAL
PROPERTY CF-1114 CU-0753 Note
Density (g/m’) 144 152
E; (GPa) 58.92 112.8
E, (GPa) 56.17 8.443
Viy 0.06 0308
G, (GPa) 3.96 3875 In-plane
shear
Gy, (GPa) 483 losipescu
oy, (MPa) 653.59 1887.57
oy (MPa) 644.14 31.60
In-plane
MP
Ty (MPa) 70.16 shear
Ty5 (MPa) 1247 losipescu
1 Ply
thickness(mm) 015 012
¥ 1 Axial, 2 : Transverse, t : Tension
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Table 2. Results of FEM Analysis with added Wing Rib

Seimpe Rib Distance | Displacement Max
(mm) Max(mm) Load

BASIC 127.00 549.8 312
9EA 63.50 5142 313

18EA 4233 4595 310

1% 10, €414 BASIC E71(276.29)
Figure 10. Cocuring Basic Wing
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Figure 11. Wing added 9EA Ribs
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Figure 12. Wing added 18EA Ribs
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