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Fig. 1  Piezoelectric layers beam structure
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Fig.3  The cantilever steel beam with distributed PZT sensor and actuator
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Table 1  structural parameters

Property name pPZT steel
Elastic modulus E,; (10"N/m?) 13.9 21
Shear modulus G5 (10" N/m?) 5.34 8.07
Density ( kg/m*) 7500 7800
Piezoelectric constant dy; (m/V) 25 4 x10 ! - -
Possion’ s ratio 0.3 0.3
Thermal expansion coefficient o 1.2x107* 23.8 x107°
Electric permittivity x33 (F/m) 1.65x10 %
Pyroelectric constant p, C/m*°C 0.25 x10 4
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Fig.4 (a)Tip displacement of cantilever beam controlled with constant — gain negative feedback (Gp =250) ; (b)The actuator voltage
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RESEARCH ON HIGH ORDER FINITE ELEMENT MODEL AND ACTIVE
VIBRATION CONTROL FOR PIEZOELECTRIC COMPOSITE BEAMS

Jiang Jianping Li Dongxu
( College of Aerospace and Material Engineering, National University of Defense Technology, changsha 410073 ,China)

Abstract A high order finite element model of smart beam with distributed piezoelectric sensor and actuator
layers was presented. The beam elements were developed incorporating the stiffness, mass and electromechanical
coupling effects of the piezoelectric laminates. Considering the temperature difference in the large flexible space
structures, the coupling effects between the temperature and mechanical of piezoelectric material were also taken
into account. The simple negative feedback , constant-gain negative velocity feedback, Lyapunov feedback as well
as a linear quadratic regulator( LQR) approach were used for active vibration control with the structures subjected
to impact excitations. The LQR approach was found to be more effective in vibration control with lesser peak
voltages applied in the piezo actuator layers, but the thermal induced offset could not be controlled using the LQR

scheme.
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