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Structural mechanical properties and aerodynamic characteristics of
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Abstract: In order to study the structural characteristics of hind wing and the aerodynamic
characteristics during the flight of bamboo weevil, the mathematical model was established based
on the characteristic curves of the wing veins of weevil hind wings.By using finite element meth-
od, the static structural mechanical properties of hind wing under three different loads (uniform
load, vertical load , and torsional load) were researched, and the modal parameters were calculated.
The up-down flapping of the hind wing was simulated in Fluent based on the overlapping mesh
method. Aerodynamic characteristics of the hind wing under different flapping amplitude, torsion
angle and flapping frequency were analyzed. The results showed that the rib distribution of the
hind wing of the bamboo weevil has good structural stiffness and carrying capacity. The displace-
ment and stress changes were small under different loads, and the structural stability was strong.
The vibration frequency of the hind wing was 90.312 Hz, which was more in line with the develop-

ment requirements of the micro flapping wing compared with similar insects.In addition, the simu-
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lation results indicated that the hind wing of bamboo weevil can improve the lift and thrust by

changing the flutter amplitude, torsion angle and flutter frequency to achieve aerobatic flight.

Key words: bamboo weevil; bionic; aerodynamic characteristics; lift coefficient;

drag coefficient
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Fig.1 Hind wing of bamboo weevil
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Fig.2 Mathematical model of hind wing (unit:mm)
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