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Active Vibration Control of a Cylinder using Piezoceramic Actuator

Dohyung Kim, Seungju Choi, Hyunchul Park and Woonbong Hwang
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Abstract

An active control of the vibration transmitted by longitudinal load in flight control system is
investigated numerically, The flight control system is modeled as a finite, thin shell cylinder with

constant  thickness.

A vibration source is generated by exterior monopole source.

Distributed

piezoelectric actuator is used to control of the vibration. Thin shell theory is used to formulate the
numerical models. The amplitude of vibration at discrete location and power transmission are minimized
by analytical optimization method. Genetic algorithm is used as numerical optimization method to
search optimal actuator position and size which amplitude of vibration is minimized.
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Fig. 1 Mode! and Coordinate System
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Table 1 Piezoceramic Properties

Piezoelectric Charge

Constants
Piezoelectric Charge

dy  |-260% 1072 C/N

dy 540% 1072 C/N

Constants
Piezoelectric -3 3
, €y ~8IX 07T m/C
Voliage Constants
Relative Dielectric
ehles 3100
Constants
Relative Dielectric
ehle 3400
Constants
Young’s Modulus | Ep 59% 10° Pa
" Young’s Modulus | Egy 2% 10 pPa
Young's Modulus | Eg 21% 10" Pa
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Fig. 2 Minimization of Displacement
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