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Table 1  Natural frequency comparison with finite element

method

Order of natural frequency
1 2 3 4 5 6

Epoxy Ansys  6.68 1606 40.68 5222 5881 102.98

polymer present 675 1629 41.19 52903 600.52 105.14
Ansys 844 2027 5133 65892 74.16 129.8

Pattern ~ Source

0-GPLs
present  8.53 20.60 52.07 66.88 76.51 132.93
Ansys  9.43 22.65 57.37 73.63 82.84 144.97
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present  9.54 23.03 58.21 74.76 85.53 148.59
Ansys 10.34 24.79 62.81 80.61 90.67 158.62
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AEROELASTIC FLUTTER AND PIEZO SUPPRESSION OF
GRAPHENE REINFORCED CANTILEVER PLATES *

Han Ruofan Chen Jie Zhang Wei'
(Beijing University of Technology, College of Mechanical and Electrical Engineering , Beijing 100124, China)

Abstract The aerodynamic flutter and flutter suppression of graphene-reinforced composite plates with cantilever
boundary conditions are studied. The equivalent material parameters of graphene-reinforced composites are calculated
using Halpin-Tsai and the law of mixing ratio. According to the classical plate theory, the second type of piezoelectric
equations and Hamilton’s principle, the motion equations of the structure are obtained. The natural frequency of the gra-
phene composite cantilever plate is calculated by the Rayleigh-Ritz method. The influences of the three different distribu-
tion types (X-GPLs, U-GPLs and O-GPLs distribution) and the mass fraction of different graphene reinforcements on
the structural natural frequency and the dimensionless flutter aerodynamic pressure are explored. The control effects of
acceleration feedback and displacement feedback on aerodynamic flutter of the structure are studied. The numerical sim-
ulation demonstrates that, as the mass fraction of graphene increases, the natural frequency and dimensionless flutter
aerodynamic pressure of the graphene-reinforced composite plate increase. The X-GPLs distribution has the better aero-
dynamic performance than the U-GPLs distribution and O-GPLs distribution. Both acceleration feedback and displace-
ment feedback controls can effectively suppress the aerodynamic flutter of the structure and improve the aerodynamic sta-

bility of the structure.

Key words flutter, graphene nanoplatelet, piezoelectric material, feedback control
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