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Research on self-tuning regulator

of pneumatic position servo-system with resistant load
WANG Peng, PENG Guang-zheng, WU Qing-he
(SMC Pneumatic Center of Department of Automatic Control, Being Institute of Technology, Beijing 100081, China}

Abstract: The pneumatic position servo-system uses gas as transmission medium. But due to the special characteristics of
the gas, it is difficult to achieve the accurate control of the servo-system. To study the soft outside force of the cylinder and truly
image system control process, a method that uses cylinder to simulate actual resistant load of position servo-system is proposed.
The system was described with a three-order model firstly, and the control law with self-tuning regulator was deduced. Then,
through experiments, the effect of the self-tuning regulator on system dynamics and static performance was discussed. Finally,

based on simulation results, the hysteresis of the system tracking response was analyzed.
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Fig. 1 Sketch map of the configuration of system
3  # ¥R (Mathematic model)
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linear quadratic self-tuning regulator)
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5.1 HREEMEKESHIRGME (Step response of sys-
tem)
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Fig. 2 Step response of system
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Table 1 Analyse of step response of system

Bhee RSN /N BT EEE/ % BEIRE/mm

1 10 PID 3.2 -2.51
2 10 B&IE 2.2 0.18
3 20 PID 9.8 -3.10
4 20 B IE 5.1 0.17
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5.2 BRERIEZEE S/ RS M A (Sine wave re-

sponse of system)
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Fig. 3 Sine wave response of system
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Fig. 4 Frequency response of system

6 #5if(Conclusions)
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