H23% s e TR Vol. 23 No. 8
2015 4 8 A Optics and Precision Engineering Aug. 2015

NEHES 1004-924X(2015)08-2273-07

4 8 20 I P 44T 58 O B A B T A

WA RE R A !
(L RASF BHBFEIRFR, FE LK 250061;
2R WEFKR EREIRFR, £#% LA 271016;
L AAF BOBRE e 5EETRFER, BIE K 264209)

PEE ARSI AR TESE T R AT SR A R A AE . 25 ST R e BAAT 2% 04 13 0T M AR A5URT PID 7E i SR
KA IR F B T A T BRI R S AR A . A AW A% H A Prandtl Ishlinskii 2880 (1438 5 B 4230 1 Jy il i
Pl o Hh ARE 78 2 M0 R0 2 SR R0 S I M R R R 3 2 PT AR St i il 4%, b i X PT Y 2 850k SO 2 B 45 il 2
TELVAT . B SR IIE T & Al 0w s AR A S . S5 R R S FEREM 0.1 He IE3XME 57— AN
BB Bl 20 A BT 40 B, 80 5 MY B, AH S HLR £ B X I 11 5 AR 5k R R Y AR SRR W . AR SO Y B A 4R A g
B X AN [ 65 B 14 3 25 o0 A e A8 R AT A A )+ S R R B 107 AR R 22 (RMISED 43 Sl B AR A # A HIT Y 28. 6 %0531, 026
Al 35.4%,

X # R:EVRFTE;HEE T RFAME M PLIzH B

B 42 S TN384; TP271 XERARIRAD : A doi: 10. 3788/0OPE. 20152308. 2273

Compensation for dynamic creep of stack piezoelectric actuator
ZHANG Cheng-jin'*" , ZHAO Xue-liang"*, LIU Hong-bo'

(1. School of Control Science and Engineering, Shandong University, Jinan 250061, China;
2 School of Information Engineering, Taishan Medical University, Taian 271016, China;
3 School of Mechanical,s Electrical & Information Engineering,

Shandong University at Weihai, Shandong 264209, China)

% Corresponding author, E-mail ; ¢j zhang@ sdu. edu. cn

Abstract: The dynamic creep phenomenon of a piezoelectric actuator was confirmed by experiments.
Based on the high frequency response of the piezoelectric actuator and the higher real time ability of
the PID, a composite controller was proposed to compensate the dynamic creep. The composite con-
troller used a direction inverse controller with Prandtl Ishlinskii operators as the feed-forward control-
ler, and an increment PI as the feed-backward controller based on the online test results and demanded
real time abilities, in which the parameters of PI were tuned by a fuzzy logic controller . The validity
of compensating dynamic creep phenomenon of the piezoelectric actuator by the composite controller

was verified. The results show that when a 0. 1 Hz sine-wave is discretized into 20, 40, 80 stairs re-
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spectively, the dynamic creep corresponding the equal voltages has different creep processing and dif-

ferent creep ranges. It verifies that the dynamic creep is complex nonlinearity. It concludes that the

proposed controller compensates both static creep and dynamic creep in different discretization stairs

and the root-mean square errors(RMSE) of compensated creep have decreased by 71.4% . 69.0% and

64. 6% respectively.
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