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ABSTRACT

The wing is the most important part of the main structure of the UAV, and the wing
design and upgrade of the fixed-wing UAV better improve the endurance and quality of the
UAV. The current design of the wings of traditional UAVs includes designs including wing
beams, longitudinal walls, trusses, wing ribs and skinning. This paper adopts the method of
topology optimization, breaks the limitations of traditional methods, optimizes the topology of
the wing, analyzes and adjusts the optimized structural results, and obtains a lighter wing.

In this paper, the topology optimization method is mainly used to lightweight design the
fixed-wing UAV wing. In order to achieve the optimization goal and according to the
performance requirements of the small fixed-wing UAYV, the wing type suitable for low-speed
flight of the fixed-wing UAV was first determined, the data of the relevant airfoil was found,
and a model of the wing structure was established. For the initial wing structure model,
according to the design requirements, find the relevant data and materials. Then, based on the
topology optimization theory, the initial model of the selected small fixed-wing UAV wing
was lightweight optimized, and the structure of the optimized UAV wing model was statically
analyzed, and the optimized model met the requirements of lightweight.

Key words: Fixed-wing UAVs; wing; static analysis; structural design; topology optimization
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