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ABSTRACT

With the passage of time, the rise of various emerging industries and the
innovation of various technologies, the UAV industry has also ushered in a new world.
However, most of the research on UAV is biased towards system control and wing
structure design, and there are not many designs on UAV fuselage structure. At
present, the conventional use of fixed wing UAVs in China is to carry various
equipment for various scene applications, such as carrying a micro single camera for
scene survey, carrying pesticides for pesticide spraying, etc. However, carrying these
airborne equipment requires the UAV's load-bearing capacity and endurance capacity,
which are very demanding. Therefore, it is of great significance to study the structural
strength, bearing capacity of fixed wing and the lightweight design of UAV. At present,
some domestic private enterprises are refitting and manufacturing small UAVs on the
basis of the original aircraft model. Due to the weak technical force and simple
manufacturing process, there is a large gap between the performance and reliability of
aircraft model products and professional UAVs, which can not meet the performance
requirements of professional users for UAVs.

Therefore, this paper mainly studies the structure of the small fixed wing UAV
and the design of the connection between the fuselage and the wing, and uses the
topology optimization function of SolidWorks software to improve the lightweight of
the UAV fuselage structural parts. First, the initial structure of the small fixed wing
UAV is designed, and the structural strength is verified by the actual working
conditions, and the static analysis of the structural parts in the fixed wing model is
carried out. At the same time, the static analysis of the optimized structure is carried
out to verify that the structural strength of the small fixed wing UAV meets the

requirements.

Keywords: small fixed-wing drone; static analysis; topology optimization theory
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