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Abstract: In order to find out the effects of flight control on the output response of turboshaft engine under
the condition of variable rotor speed, based on the integrated simulation platform of variable rotor speed helicop-
ter / transmission mechanism / engine, considering the existence of system uncertainties, an incremental nonlin-
ear dynamic inverse flight controller was proposed and designed to improve the control effect of the system. The
controller mainly includes angle rate controller, attitude angle controller and track controller. Due to the physical
limitation of the actuator, the pseudo control module was introduced to improve the stability of the system. The
simulation results of a typical flight mission show that, compared with the incremental nonlinear dynamic inverse
flight controller, the pseudo control module can not only significantly improve the flight control effect, reduce the
overshoot of climb speed by more than 50%, but also effectively reduce the overshoot of the power turbine speed
by about 9.0%, which is helpful to enhance the dynamic control quality of the engine.
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