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Structure design of hybrid wing eVTOL motor beam

CHEN Xiuxian, DONG Ming, DONG Wenjun, WU Weizhi
(Research and Design Center, Shanghai Volant Aerotech Co., Ltd., Shanghai 201108, China)

Abstract: The hybrid wing eVTOL motor beam is a key critical structure component, and the flight load is com-
plex during the conversion and reverse conversion flight stages. Therefore, studying its structure design is of great
significance. This article studies the propeller lift loads and flight overload of the motor beam during vertical take-
off, transition, fixed—wing flight, reverse transition, vertical landing flight stages. Under this load, a motor arm
structure with dual transmission paths was designed, and the structure optimization of the motor seat was carried
out under the given constraint conditions. The motor beam structure design is calculated through simulation analy-
sis, ensure that the stress level of the composite materials and metal parts on the motor arm is lower than the design
allowable value. Finally, design the experimental loading method based on the structural form of the motor arm,
compare and analyze the strain and deformation during the measurement experiment with the strength calculation re-
sults through static strength tests and flight tests, verify the accuracy of the motor beam structure design and calcu-
lation results, meeting the stiffness, strength, fatigue design requirements of the motor beam.
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Fig.4 Topology optimization design results of motor seat
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Fig. 6 Analysis results of maximum tension and maximum

torque on the motor seat (unit: MPa)
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