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Research on Bionic Structure Design for Lightweight UAV Grasping Devices

Cheng Suxian

Hangzhou Zhixiang Aviation Technology Co., Ltd. 310030

[ Abstract ] To address issues such as excessive weight, limited adaptability, and poor grasping stability in existing UAV grasping

devices, this study proposes a lightweight grasping structure design based on bionic principles. Using eagle claws and

octopus tentacles as biomimetic prototypes, we developed a multi-degree-of-freedom grasping device weighing only

285g through structural bionic optimization, material selection, and lightweight transmission mechanism design.

Experimental results demonstrate that the device achieves a 92.3% success rate in grasping irregular objects with

diameters of 30-150mm and weights of 0.5-3.5kg, while maintaining 87.6% grasping stability under Grade 6 wind

conditions. Compared to traditional structures, the design reduces weight by 34.7% and meets operational requirements

for 1.5-3kg-class UAVs, providing a novel approach for engineering applications of lightweight UAV grasping

technology.

[ Key words ] Lightweight UAV; Grasping device; Bionic structure; Multi-degree-of-freedom; Grasping stability; Structural

optimization
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29177 ®30mm 0.5 80.0 123 1.9
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ST 120mm x 120mm x 120mm 32 85.0 314 2.1
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B4 1 ®90mm x 150mm 2.8 97.0 29.5 1.3
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