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Optimal Dynamic Transition of Tiltrotor Aircraft After Elevator Faults

Chen Jinhe, Chen Lixia, Huang Shuilin

National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics, China Helicopter Research and
Development Institute, Tianjin 300300, China

Abstract: Safe and efficient emergency handling after the control surface failure of tiltrotor aircraft is an important link
to avoid flight failure. In this paper, the flight trajectory and control optimization of tiltrotor aircraft after encountering
different actuator failures are calculated and analyzed. Firstly, the safe transition tilting problem of tiltrotor aircraft after
different control surface failures is transformed into an optimal control problem, and then the optimal control problem
is discretized into a nonlinear programming problem by using mixed multiple shooting method, and solved
numerically. Taking XV—15 as the research object, the tilting transition process based on the optimal control model is
verified, and then the rudder surface damage and sticking fault are injected, and the optimal safe tilting process and
control strategy after the fault are calculated and analyzed. The results show that when the elevator loses its rudder
effect, the pilot needs to increase the longitudinal joysticks to complete the dynamic tilting transition, but with the
increase of the loss, the handling complexity of the tilting transition will increase. When the elevator is stuck, the
forward transition can be completed by adjusting the flight speed and changing the inclined transition trajectory.

Key Words: faults; tiltrotor aircraft; optimal control; tilting transition
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