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Aeroelastic Characteristic Research of Fully Moving Horizontal Tail Based on CFD/CSD

Coupling Method
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Abstract: For the fluid-structure coupling phenomenon of fully moving horizontal tail of aircraft, the aerodynamic and structural
model is established based on CFD/CSD coupling method, and the response curve of the tail is calculated. The aerodynamic
pressure distribution and structural stress response at different angle of attack ( AOA) are researched on in detail and the causes of
its phenomenon are explained. The result shows that the horizontal tail converges rapidly to the equilibrium position at 0-degree AOA
after considering elasticity. The aerodynamic and structural response curve fluctuate and gradually attenuate to the equilibrium
position at high AOA. When the AOA is higher, with both the initial amplitude and structure stress large, the aerodynamic force
decreases more obviously, but the response curve attenuates faster. The structure deformation results in the change of pressure
distribution on the lower surface, which causes the overall pressure and lift coefficient of the tail decreases. Stress is more
concentrated near the rotation axis while stress at the axis itself is lower. The bending and torsion coupling phenomenon exists on the
tail and turns more obvious with AOA higher.
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