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Research on Key Technologies of Overall Design and
Manufacturing Process for Industrial-grade UAVs

Zhengming Luo
Beijing Longyu Petrochemical Co., Ltd. Jiangsu Low-altitude Technology Branch, Nanjing, Jiangsu

Abstract: To meet the stringent requirements for structural lightweighting and batch production consistency in
industrial-grade unmanned aerial vehicles for power line inspection and geomatics applications, this paper
investigates the full-process control of manufacturing processes. Based on development practices involving a 25
kilogram-class hexacopter and a 2.6m wingspan vertical take-off and landing fixed-wing platform, the study focuses
on optimizing process windows for medium-temperature curing carbon fiber prepreg. The application effects of
resin transfer molding for manufacturing complex parts with embedded metal inserts are comparatively analyzed.
Integrating actual production data, specific engineering experiences regarding geometric tolerance control of
CNC-machined metal parts, torque-controlled fastening, and center of gravity trimming are presented. The results
indicate that by optimizing the layup sequence and cure pressure curves, manufacturing costs and deformation can
be effectively controlled while ensuring the safety margins stipulated by the GJB 5434-2005 specification.
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