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Study on flutter characteristics of NACA(0012 flexible straight
wing with high-aspect-ratio

. 1 . 2 . 1 1
YU Qiuyang , LI Xinghua™, LI Xintao' , XU Shengjin
1.School of Aerospace Engineering, Tsinghua University, Beijing 100083, China;
2.School of Science, Harbin University of Science and Technology, Harbin 150080, China

Abstract; The three-dimensional Reynolds averaged N-S equations and the S-A turbulence model are adopted to
solve the unsteady aerodynamic forces of NACAOO12 flexible straight wing with high-aspect-ratio of 16. Combining
with the wing dynamic equation, a flutter time-domain analysis method is established. The flutter characteristics of
the wing, the deformation and vibration response in the flutter process, and the instantaneous flow field are numeri-
cally simulated and analyzed by using this method. The influences of the material stiffness and density on the flutter
velocity and frequency of the wing are also studied. The results show that due to the high aspect ratio and soft mate-
rial, the wing has a certain range of static bending deformation. The coupling effect of the second (flatwise ben-
ding) and third (torsion) order vibration modes is the cause of wing flutter, and the flutter frequency is between
the natural frequencies of these two modes. Comparing the flutter velocity and frequency under different material
stiffness and density, it is found that the enlarged material stiffness leads to higher flutter velocity and frequency,
while with the increasing of material density, the flutter velocity decreases firstly and then tends to be unchanged,

the flutter frequency always decreases.
Keywords : high-aspect-ratio wing;flutter ;mode
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