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Fig.3 Aerodynamic grid of Agard445.6 wing
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Research on the Aeroelastic Analysis Method of Flexible Trailing Edge
Morphing Wing

Zhao Shiwei, Kan Zi, Li Daochun
Beihang University, Beijing 100191, China

Abstract: CFD method is usually used to calculate unsteady aerodynamic forces for high-precision aeroelastic
analysis of morphing wings. However, CFD is not convenient for aeroelastic analysis due to its large amount of
calculation and time-consuming. In this paper, an aeroelastic analysis method of flexible trailing edge morphing wing
based on aerodynamic reduced order model is proposed, which can greatly improve the efficiency of aeroelastic
analysis while ensuring the calculation accuracy. Based on the autoregressive with eXogeneous input (ARX)
aerodynamic order reduction analysis method, the state space model of the aerodynamics of the flexible trailing edge
morphing wing is established. Coupled with the structural state space model, the state space model of the aeroelastic
system of the entire flexible trailing edge morphing wing is obtained, which is used to calculate the flutter
characteristics and gust response of the flexible trailing edge morphing wing. The results show that the flutter Mach
number increases with the increase of the trailing edge deflection angle.

Key Words: morphing wing; unsteady aerodynamics; CFD; aerodynamic reduced order model; aeroelasticity
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