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Coupling mechanism of wireless power transfer of UAV with
strong anti-offset and lightweight
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Abstract: In the practical application of wireless power transmission technology for unmanned aerial vehicles
(UAVs), inaccuracies in positioning and docking control during UAV landing can lead to errors in docking
position and displacement. Due to the small size of the UAV, the coupling mechanism’s size is also limited, and
any offset at this time can reduce the coupling efficiency of coupling mechanism, which in turn leads to the
reduction of the efficiency of the wireless power transmission system, affecting its normal operation. Therefore, to
improve the system’s anti-offset characteristics, it is necessary to design and optimize the coupling mechanism of
the UAV wireless charging system. This study analyzes and compares the coupling characteristics of different
coupling mechanisms with considering consistent line usage and the structural characteristics of UAVs. A suitable
coupling mechanism for UAVs is then designed and the parameters of the coupling mechanism are optimized for
lightweight, using M/l as the optimization goal. Finally, the feasibility of optimization method for the coupling
mechanism is verified by simulation and experiment.
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Fig.1 Coupling mechanism mode
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Table 1 Structural parameters of each coil
Rin/ Lin/2k JB 212 /268 i1 Rout/Lout/
S IR i/ Lin SR RowvLou WA %E/mm RS /mm
K /mm K /mm
JE L4k 30 75.5 22 2400 R=75.5%3
5] JE 2& Bl _ .
Al & 20 50 15 1000 R=50%3
J5 30 2k e 30 92 31 2400 92%92%5
21 o
Al 1 % 20 59.5 19 1000 59.5%59.5%5
JE £ 18 20 120 60 2400 R=20%120
A O e
il i 2 Jel 10 100 60 1000 R=10%*100
i 2k e 31 120 60 2400 31%31%120
IR IR LR o
il 4 £ Pl 15 100 50 1000 15*15%100
—— AL
—o— JILH
100 —a— [AIPIR LKA
1 —v— [T LR vl
—o— HIVIZREX
80 | —a— TTRIREAE yih
= 60
=
% 40 y
20
x

0 5 10 15 20 25 30
A% /mm

B2 4MBENATREBHEL
Fig.2 Comparison of anti deflection characteristics of four

coupling mechanisms
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Fig.3 Schematic diagram of cross composite coil
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Table 2 Parameter table of cross composite coil
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Fig.4 Cross composite coil model
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Fig. 5 Mutual inductance difference diagram before and after optimization
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Fig. 7 Optimization flow chart of coupling mechanism
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Fig. 8 Variation diagram of mutual inductance offset of

different coupling mechanisms
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Fig. 10 Design of cross solenoid coupling mechanism
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Fig. 11 Variation diagram of mutual inductance offset characteristic
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Fig. 12 Variation diagram of mutual inductance difference
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Table 3 System design parameters
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Fig. 13 Device of UAV radio power transmission system
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Fig. 14 Waveform of inverter voltage and current, load output voltage and current
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Fig. 15 Comparison chart of power simulation experiment
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