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Fig.1 Cantilever beam s architecture of
’ semt active vibration control using piezoelective
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. :x1= 4 em, x2= 8 em, hs= 0.1 em, bs= 2 em, b= 2.2 cm, hy= 0.2 5 em, A= 2 550

kg*m ’,P=7450kg*m = 0.15Pa* s, Bu=70MV *m* C ', hu= T600 MN * C™ ', Cr= 11.429
nF. 100, 3 100, 0. 05, 0. 8.
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Tab. 1 T he results of curcuit s parameters using improved genetic algorithm

Fi/Hz  fo/Hz L/H R/ Q Almm  ||f/Hz  f./Hz L/H R/Q A/mm
80 83.186  320.29 574.96  0.982730 | 280 288.508  26.63 81.97 0.099 805
120 127.393  136.57 525.75  0.301130 | 320 323.871  21.13  1838.47 0.093 196
160 166.989 79.48  203.38  0.215500 || 360 368.269  16.34 199.01  0.071 870

200 206.557 51.95 951.18 0.338 620 400 405.935 13.45 18.97 0.082 804
240 247.893 36.07 69.34 0.512940
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Fig.2 Comparison of amplitude of moveable dots
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Parameter Optimization of Piezoelectric Damping Vibration
Technology with Shunted Circuits
YANG Chang—zhou, TONG Xin, HUANG Qing-zhuan, Liu Jun

(College of Mechanical Engineering and Automation, Huaqiao University, Quanzhou 362021, China)

Abstract: This paper sets up a finite element model of the cantilever beam of semtactive vibration control using piezoe
lectric, then solves the model in precise time step integration method. T aking the inductance and resistance of shunted cir
cuit as design variables and the amplitude of the displacement of the last move node of the cantilever beam as target value,
we obtain the different optimum shunted circuif s parameters in different motivation frequencies using modified genetic ak
gorithm. T he optimum results show that the displacement of the last move node of the cantilever beam within the optr
mum inductance and resistance is lower than that without these. When incentive frequency equals to shunted circuif s res
onant frequency, the displacement of the last move node is not the lowest, in other words, the optimum inductance is low=
er than resonant inductance.

Keywords: semrtactive piezoelectric damping; vibration control; finite element; shunted circuit; cantilever structure; ge

netic algorithm



