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Integrated Control Method of Tiltrotor Power System Based
on Sequence Shifting Control
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Abstract: In order to achieve high—quality control of tiltrotor power system during variable rotor speed, an
integrated control method of power system based on sequence shifting control algorithm is proposed. Firstly,
based on the two—stage transmission and the turboshaft engine with variable-speed power turbine, the sequential
shifting control (SSC) algorithm of tilt rotor is designed to realize the variable rotational speed control with low
power dissipation. Then, in order to overcome the problem of large drop of power turbine speed while turboshaft
engine re—engages during SSC procedure, an integrated control method combining adaptive feedforward control of
collective pitch and gain self-scheduling is proposed and designed. The controller gains are adjusted adaptively
through the change rates of engine output torques and main rotor speeds, so as to enhance the response quality of
power system. The results demonstrate that SSC can reduce the clutch power dissipation by more than 40% effec-
tively compared with paralleled shifting control. Meanwhile, contrast to adaptive collective pitch feedforward, the
integrated control method with gain self-scheduling compensation can reduce the drop of power turbine speed by
more than 27% , which proves superior dynamic control performance.
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n, Relative speed of power turbine 0, Main rotor collective pitch

n, Relative speed of compressor T, Main rotor required torque

W, Fuel flow T. Cross—shaft transmitted torque

(0 Main rotor speed P Pressure to high—speed clutch

T, Engine output torque P Pressure to low=speed clutch
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Fig.1 Structure diagram of tiltrotor power system
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Fig.2 Two-stage transmission kinematic diagram
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Fig. 4 Comparative results of PSC and SSC
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Fig. 6 Comparative results of integrated control method under SSC
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