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Research on low-cost polymer material substitution technology for
drone structural components

Li Jie, Shi Jintao, Li Yongke, Liu Yan, Li Bingxu, Jiang Rongxin, Zhang Bing*, Yang Jing*
(Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: In response to the need for amphibious unmanned aerial vehicle (UAV) structural components
to balance cost confrol and mechanical performance, this paper conducts research on the substitution of
low-cost polymer materials and the verification of their mechanical properties. By focusing on core stressed
components such as the arm base joint, carbon fiber short fiber material (ZOLTEK PX35) and low-cost PC
material are selected as alternative candidates. The applicability under extreme operating conditions is
verified through finite element analysis and bending strength verification system. The finite element simulation
results show that the maximum stress experienced by the flight system is 22.71 MPa, and the maximum stress
experienced by the walking system in the fripod standing limit state is 194.2 MPa. The bending strength
verification indicates that the tensile strength of carbon fiber short fiber material (ZOLTEK PX35) is 290 MPa,
which can cover the actual stress requirements, while the tensile strength of PC material is 65~70 MPa, with a
strength reserve that can meet the actual stress requirements of the flight system. Additionally, the cost of PC
material is significantly lower than that of traditional aviation materials. The research verifies the feasibility of
low-cost material substitution for amphibious UAV structural components, providing a technical reference for
cost optimization and performance assurance of similar products.

Key words: amphibious unmanned aerial vehicle; carbon fiber; polycarbonate (PC); finite element
analysis; stress
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