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Self-tuning Fuzzy Control Based on Piezoelectric Friction Dampers

JI Bing-yue', ZHAN Meng®, WANG She-liang’

( 1. Hualu Engineering & Technology Co. Ltd., Xi’an 710065, China;
2. School of Civil Engineering Xi’an University of Architecture and Technology, Xi’an 710055, China )

Abstract : Through the calibration test of the output performance of a piezoelectric actuator, the expression of the
maximum friction force of the piezoelectric friction dampers was established. Based on the self- tuning fuzzy control
principle with analytical expressions, a regular self-tuning fuzzy controller with four adjustment factors was designed. Using
MATLAB code, GUI tool and SIMULINK toolbox, the numerical simulation models of a transmission tower structure in the
conditions of non-control and fuzzy control was established respectively. The seismic response and control effect of the
structure in different operation conditions was analyzed. The simulation results show that the self-tuning fuzzy control
system can change the control force of the piezoelectric friction damper in real-time according to the dynamic response of
the model structural, and has better control effect than the traditional fuzzy control method. Except for the slight enlargement
of the peak velocity of the first layer of the structure, the peak displacement and peak velocity response of the other layers
are well suppressed after using the self-tuning fuzzy control. In addition, the third layer with large interfacial distortion has
the best control effect. The peak displacement decreases by 44.64 % and the peak speed reduces by 37.96 %.
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