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Fig. 4 Thrust-dihedral angle relationships
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Table 2 Root of Phugoid and short-period mode for

very flexible aircraft under different dihedral angle
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Table 3 Phugoid and short-period modes for
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LONGITUDINAL DANAMIC MODELING AND STABILITY ANALYSIS
OF VERY FLEXIBLE FLYING WINGS”®

Shen Huaxun Xu Liang Lu Yuping' He Zhen

(College of Automation Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China)

Abstract The Very Flexible Aircraft (VFA) may result in large elastic deformation during flight, which has a
great influence on aero-elastic properties and flight dynamics characteristic of the aircraft, especially on its stabili-
ty. Based on the three-stage rigid hypothesis, the longitudinal dynamic model is developed, where the dihedral
angle is employed to describe the wing bending deformation. The relations among the control surface, thrust, an-
gle of attack and dihedral angle are further examined, with emphasis on the influence of dihedral angle on the
flight stability. The results show that the dihedral angle has a great effect on the stability for unchanged flight
speed and height. Excessive deformation may lead to dynamic instability. In order to maintain the longitudinal

stability, it is necessary to control the deformation of the VFA.

Key words very flexible aircraft, dihedral angle, dynamic modelling, stability
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