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Abstract: Hypersonic vehicle requires its servo actuator systems have high dynamic and high precision features. Due to
conventional control methods are difficult to balance system dynamics and precision, a multi-mode position control strategy
with approximate time-optimal for actuator is designed in this paper. First, the actuator characteristic model, which is a
first order inertia link in series with integrator, is established to express its input-output feature. Then, with phase plane as
the analysis tool, the switching zone of approximate time-optimal control is given. At the outside of switching zone, the
bang-bang optimal control is applied for rapidity. And at the inside of switching zone, the bang-bang suboptimal control
is proposed to avoid oscillation and overshoot. PD control is used at the linear zone for high accuracy in steady state.
Experiments indicate that the system response under the algorithm is rapid, with almost zero oscillation and zero overshoot.
The control strategy satisfies the requirement of high dynamic and high precision on the servo actuator systems very well.
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Fig. 1 Dynamical model and characteristic model of Actuator
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Fig. 2 Switching curve of time optimal control
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Fig. 3 Time optimal control with speed saturation
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Fig. 8 Output responses with 15 mm step commanded input
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Fig. 10 Output responses with sine commanded input
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