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Research on the control technologies of tiltrotor pylon conversion actuation

LI Hailin', YAN Suwen', ZHU Mingjun', SI Jun', ZHU Shaokang”
(1. Hydraulic Actuation Engineering Department, AVIC Xi’an Flight Automatic
Control Research Institute, Xi’an 710065, China)

(2. People/s Liberation Army Unit 93170, Xi’an 710000, China)

Abstract: This study focuses on the nacelle tilting actuation system, a core subsystem of tiltrotor aircraft, to im-
prove control stability during the transition between helicopter mode and fixed-wing mode in tiltrotor aircraft. First,
the actuation architecture and the principle of mode transition are introduced. Subsequently, the phenomena,
causes, and suppression strategies of force fighting between dual systems in the active—active operating mode, as
well as the asynchronization of left and right nacelles, are then analyzed with emphasis. Based on the actuation sys-
tem modeling, the force fighting and synchronization control strategies are incorporated into the "position—velocity"
dual-loop control algorithm. Finally, a complete servo control simulation model is constructed using Simulink and
experimentally verified through a prototype. The dual-loop servo control strategy combining position loop and
speed loop effectively ensures position accuracy and smooth motion of the single pylon. Under active—active opera-
tion mode, the introduction of a force equalization control algorithm can effectively suppress force fighting between
the two systems. Between the left and the right pylon conversion actuation systems, the servo control strategy
based on position equalization and speed equalization can effectively guarantee synchronization in position and stabil-
ity in speed.
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Fig.1 Flight mode transition process of aircraft
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Fig.2 Servo control configuration of pylon conversion actuator
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