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Lightweight Design Based on the Receiver Side of UAV
Wireless Charging System
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(1. Beijing Institute of Aerospace Automatic Control, Beijing 100048, China; 2. School of Automation, Chonggqing University,
Chongging 400044, China)

Abstract: The total weight and flight resistance added to the UAV by the wireless charging device during wireless
charging of the UAV can reduce its flight efficiency as well as its flight time. A lightweight design method based on the
receiver side of UAV wireless charging system is proposed to address this problem. Firstly, the core material and size of
the coupling mechanism are optimized. Then the feasibility of the optimization method to realize the lightweighting of
the receiving coil by increasing the system frequency is studied and verified, and the impact of increasing the system
frequency on the main circuit is analyzed from the perspective of magnetic core loss. Then combined with the actual
structure of the UAV, the effect of the carbon fiber fuselage on the performance of the magnetic coupling mechanism of
the UAV is analyzed by using the overall modeling and analysis method. Finally, the physical model of wireless
charging system for UAVs is built, and the performance tests of the original system and the up-frequency lightweight
system are carried out, and the feasibility is verified through comparative experiments.
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Tab. 1 Dimensional parameter of omnidirectional common
form magnetic coupling mechanism
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Fig. 5 Variation of simulated magnetic coupling mechanism

par ameter sduring lateral excursion
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