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Accurate Positioning of Piezoelectric Actuator for
Fast Tool Servo in Ultraprecision Machine
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ABSTRACT

In this paper, the accurate end position control method of ultraprecision machine tool post using piezoelectric
material as an micro positioning device is presented. This method employs the classical PID feedback and uses an
additional notch filter which eliminates the resonance characteristics of controlled plant. And the simple predictor is
added to make use of the future value of desired input for better tracking performance. To show the feasibility of
proposed method, the PC-based experimental apparatus with high speed A/D converters is set up and experimental
results show that submicrometer scale tracking accuracy can be obtained. Using this method, Al specimen of
diameter 100mm was cut under practical machining condition to test the practicability of proposed method.
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Fig. 1 Fast tool servo
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Fig. 2 Experimental apparatus of fast tool servo
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Fig. 4 Block Diagram of FTS without notch
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Fig. 5 Time response of FTS without notch
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Fig. 6 Block Diagram of FTS with notch and
predictor
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Fig. 9 The Surface Roughness of Machined Surface
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