g FARMR

ARSI AR XU, X2 AR, AR, 55 T 7] 22 e 3 T8 LIRS 3 i e 25 A AL [3]. B 346 515 B 1A%, 2023,44(2):6-10;21.
LIU Cheng, LIU Yisen, ZHOU Songbin, et al. Modal analysis and structural optimization for multi-rotor UAV[J].
Automation & Information Engineering, 2023,44(2):6-10;21.

=) Z e R T ALBIRTS oA R EFa i iL”

X L2 AR Y B BRI T RT3

(L RERERE ReRE R ST, 174 ) 510070

2B T RN TR0, =/ EH 650051
BJTARECARINIE R, [ T 510665)

FEE: L He T ANIBERL 5G B G, ol uonh B RATRRE M2 A AN RS, TR AT A W B S5 AL o
%%, @i SolidWorks B @ . 2 e I AN = 4ERiA, I Z AL S N ANSY'S Workbench #4347 15545 7
Br, 4> BB EIZ e B AN E 56 YL ;5. RIBEEITEREN, 2R AYAZTE A M
RE PR TG RILIRM TRt B, 2 2 e B AL E SRS . 56 B k7 B A
TEIRAER AT IS A, (SRS 2 e BE AN A2 B fJa, Esk T 40 i = 1 L4t
b, RRE RGN, RmZERTANME G IR, A3 atRNE, =IFHL UTREN.

KEEIE: ZHRIEAN: 56 Bibk; BIASH: IR Z0itie

FESES: TH128 XRKPRERS: A NEHRS: 1674-2605(2023)02-0002-06

DOI: 10.3969/j.issn.1674-2605.2023.02.002

Modal Analysis and Structural Optimization for Multi-rotor UAV

LIU Cheng'? LIU Yisen' ZHOU Songbin® ZHAO Lulu! YUAN Fei?

(1. Institute of Intelligent Manufacturing, Guangdong Academy of Science, Guangzhou 510070, China
2. Faculty of Mechanical and Electrical Engineering, Kunming University of Science and
Technology, Kunming 650051, China
3. Guangdong Polytechnic Normal University, Guangzhou 510665, China)

Abstract: After the multi-rotor unmanned aerial vehicle is loaded with 5G modules, modal analysis and structural optimization
are necessary to avoid adverse effects on its flight stability. Firstly, a three-dimensional model of a multi-rotor unmanned aerial vehicle
is established using SolidWorks software, and the model is imported into ANSYS Workbench software for modal analysis to obtain
the modes of the multi-rotor unmanned aerial vehicle before and after loading the 5G module; Then, based on the modal analysis results,
it is concluded that there is a possibility of resonance caused by excessive coupling between the natural frequency and the excitation
frequency of the multi-rotor unmanned aerial vehicle; Next, modal analysis was conducted on the fixed plate thickness, 5G module
loading position, and landing gear structure of the multi-rotor unmanned aerial vehicle, indicating that the landing gear structure has a
significant impact on the natural frequency of the multi-rotor unmanned aerial vehicle; Finally, on the basis of reducing the weight of
the landing gear, optimize the landing gear structure, increase the natural frequency of the multi-rotor unmanned aerial vehicle,
effectively avoid resonance phenomena, and improve its flight stability.

Keywords: multi-rotor UAV; 5G module; modal analysis; resonance; structural optimization
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