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A study on pole placement for the high-speed high-precision pneumatic system with time delay
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Pneumatic cylinders will be used for a high-speed and high-precision application. In this research, we focus on a mass
flow rate control of a valve, where nonlinearity and time delay are the difficulties. A feedforward accuracy has been improved
with nonlinear compensation by adaptive identification. As for feedback, we constructed a PID controller by pole placement,
which can design the transfer characteristics. This method, however, may make an unstable controller, depending on the
pole frequency. It is shown that the upper limit is determined by poles of an approximated plant, but the lower limit varies

according to pole place.
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Fig. 1. Experimental setup for mass folw rate control(blue: air

flow, green line: signals, green dot: valve input current)
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