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Variation of Dynamic Characteristics of Composite Plates Subjected to
Electromagnetic and Thermal Fields via Piezoelectric Control

Sang-Yun Park*, Ohseop Song*’

ABSTRACT: Structural model of laminated composite plate based on the first order shear deformation theory and
subjected to a combination of piezoelectric, electromagnetic and thermal fields is established. Coupled equations of
motion are derived via Hamilton's principle on the basis of electromagnetic and piezoelectric equations which are
involved in constitutive equations. Proportional control and velocity feedback control logics are applied via boundary
control moments and forces. Variations of dynamic chasracteristics of composite plate with collocated piezoelectric
sensor and actuators, electromagnetic field and temperature gradient are investigated and it reveals that dynamic
characteristics of structure can be effectively controlled by utilizing the piezoelectric effect and ply angles of fiber

reinforced composites.
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Table 1. Material properties of the composite materials

E, 206.84 GPa
Elastic modulus E, 5.75 GPa
E, 5.75 GPa
G, 3.16 GPa
Shear modulus Gy, 2.55 GPa
Gy, 2.55 GPa
Vi, 0.25
Poison ratio A 0.00625
vy 0.00625
Density N 1528.15 kg/m’
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Table 2. Material properties of the piezoelectric materials

E, 139.89 GPa
E, 78.62 GPa
E, 75.54 GPa
Elastic modulus
G, 26.91 GPa
G,; 26.91 GPa
G 30.64 GPa
Piezoelectric constant e -5.5864 C/m?
Permittivity & 58.57 x 10 C/Vm
Density Ppe 7.5 x 10° kg/m’
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