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Motion Analysis and Structure Design of Multi-rotor Planting UAVs

QIN Chao-bin, CUI Yin-tao, ZHANG Zhi, ZHANG Kai-fei,LI He

(College of Mechanical & Electrical Engineering, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: Multi-rotor planting UAV is an plant protection machine emerged recent years. Its operation is highly efficient, its
operating cost is low, and its adaptability is strong. It can work across regions and reduce the contact with pesticides during
the operation. The multi-rotor planting UAV application technology maturated gradually, and the wing downwash air flow is
beneficial to increase the penetration of its spraying liquid during application. Multi-rotor planting UAVs will not be subject to
crop crushing during operation, and it is very suitable for pest control operations during the latter stages of summer soybean
growth. Combining the current research status of plant protection spray technology at home and abroad, after field trials of bas-
ic models, the theoretical analysis of plant protection UAVs and the simulation testing of the fluid inside the box were carried
out, and a stable plant protection UAV rack structure was proposed. Through SolidWorks Simulation’s simulation analysis of

parts and optimization of the model, the structure of the rack platform has become more stable, and multi-rotor plant protection

UAV that meet the modern agricultural production conditions has been designed.
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Fig.2 The way the multi-rotor moves
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Fig. 3 Arrangement of cross-shaped four-rotor
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Fig. 4 Eight-rotor X-shaped layout
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Tablel Multi - rotor planting UAV
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Working size/mm

1420 x 1420 x 586
=N
Folding size/mm

Ll

Rotor diameter/mm

688 x 688 x 586
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((Z5 S

Working speed/m-s ™!
R E
Take-off weight/kg

23

Rl 5 52
Working height/m

S
Tank capacity/L

WL R
Spray length/m
9K

J& 71 ATk
Nozzle type

Number of nozzles
ZER

22.8 V,16 000 mAh x2
Battery
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