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Lightweight Design of Four-rotor UAV Fuselage based on Topology Optimization
Li Heng', Yan Wenkai', Chen Yihao',Zhang Chi', Liao Zhengxiong',Su Liang', Jiang Shenggiang'*
(1. School of Mechanical Engineering and Mechanics, Xiangtan University, Xiangtan 411105,China; 2. Engineering Research Center of Complex
Tracks Processing Technology and Equipment of Ministry of Education, Xiangtan 411105, China)

Abstract : Taking the small four-rotor unmanned aerial vehicle (UAV) fuselage structure as the research object, aiming at the
lightweight requirements of the four-rotor UAV fuselage, the lightweight design of the four-rotor UAV fuselage structure was carried
out based on the principle of mass minimum. The acrylonitrile-butadiene-styrene plastic (ABS) material was selected and the soft-
ware Inspire was used to calculate the topology optimization of the shape control of the fuselage model under different optimization
objectives. According to the principle of mass minimum, the key structural characteristics of the small four-rotor fuselage with radial
shape control were obtained. Then, geometric reconstruction and strength check were carried out for the optimal results of topology
optimization to obtain a structure suitable for 3D printing. Compared with the initial structure, 54% weight reduction was achieved,
and the stress, displacement and safety factor of the fuselage model under multiple working conditions met the design requirements.
Then, 3D data of the fuselage were preprocessed by setting parameters such as layer thickness and model placement position through
slicing software. Finally, the lightweight model fused deposition modeling (FDM) rapid manufacturing was realized through 3D
printer. The research results provide a new design idea for the design of the four-rotor UAV fuselage structure, and a new way to
achieve low-cost and lightweight four-rotor UAV structure.

Keywords : four-rotor UAV ; lightweight ; topology optimization ; additive manufacturing ; fused deposition modeling
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