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Abstract: As the fast servo tool based on piezoelectric actuators only provides one-way driving force, a
new fast servo tool based on dual piezoelectric actuators was designed. The two piezoelectric actuators
in the fast servo tool were used to provide driving forces for feeding and recovery of tools and they
were symmetrically arranged for effectively enhancing the overall stiffness of the servo tool. To con-
trol the two piezoelectric actuators, a PI model of dual piezoelectric actuators and its inverse model
were established, and corresponding linkage coordinate control method was presented. Then, the PI
inverse model was used as a feed-forward segment of PID feed-back control to construct a composite
control to adjust the output displacement of fast servo tool . Experimental results show that the re-
sponse frequency of new fast servo tool is 871. 86 Hz, and response time is 0. 000 45 s. When the in-
putting signal is a triangular wave, the maximum positioning error is 3. 366 1 pm and the average ab-

solute error is 0. 698 0 pm. When the inputting signal is a sine wave, the maximum positioning error

r#s B H3:2016-01-27;; 48T HH#A:2016-03-04.
HESWHE: WA A AR ¥4 EB I H (No. LYISE050005) ; #7 7145 B 4% 7T 2 25 # R % 4 % B3 H (No.
2013C31017)



1992 e KE TR

5 24 &

is 3.244 4 pm and the average absolute error is 0. 930 9 pm.

Key words: fast servo tool; dual piezoelectric actuator; PI model; high-frequency response
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