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Fig. 1  Physical model of the intelligent cantilever beam
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Fig.3  Simulation model of intelligent cantilever
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Table 3 The parameter of piezoelectric intelligent beam

Name Code Value[ Unit |
Length / width / thickness Vb/h 350/25/4
of the beam [mm]
Length / width / thickness of L /bt 35/25/1
the piezoelectric patches v [mm]
Density of beam / y 2900/8300
piezoelectric patches PPy [kg/m® ]
Elastic modulus of beam / E sp 0-8x10/3.8x109
piezoelectric patches "o [Pa]
Piezoelectric constant / doi /V 21 x 10 ~'2/1400
PVDF breakdown Voltage 3 [(C/V) + N]
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Fig.4 Displacement curve of the intelligent cantilever beam
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APPLICATION OF IMPROVED GENETIC ALGORITHM IN FUZZY
CONTROL FOR INTELLIGENT CANTILEVER BEAM °

Zhang Jingjun'  Guo Xiaopin® He Lili* Gao Ruizhen’
(1. Department of Science Research, Hebei University of Engineering, Handan 056038, China)
(2. College Civil Engineering, Hebei University of Engineering, Handan 056038, China)
(3. Mechanical and Electrical Engineering, Hebei University of Engineering, Handan 056038, China)

Abstract The design of fuzzy controller was the key of fuzzy control system, while the core of fuzzy controller
design lies in fuzzy rules, whose performance determines the control effect of fuzzy system. General fuzzy rules
were obtained from expert experience, in which much subjectivity exists. In this paper, a fuzzy controller was de-
signed and genetic algorithm was improved by taking an intelligent cantilever beam as the research object. A
method using the improved genetic algorithm to optimize fuzzy rules was proposed, and the genetic coding as well
as the fitness function were confirmed. The simulation model of intelligent cantilever beam was built by Matlab/
Simulink, and the vibration control effects of fuzzy controller optimized by GA were compared with those un-opti-
mized. The simulation results indicate that the vibration amplitude of intelligent cantilever beam has a significant

decrease and the vibration decay rate has a significant increase after the fuzzy rules is optimized.

Key words fuzzy controller, fuzzy rules, improved genetic algorithm, intelligent structure, MATLAB

Received 18 October 2010, revised 5 November 2010.
# Hebei natural science foundation ( E2008000731) ; Hebei education department scientific research project (2006107 )



