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ABSTRACT

This paper reports the active vibration control of plates using a positive position feedback(PPF)
controller with moment pair actuators. The equations of motion of the plates under a force and mo-
ment pairs are derived and the equations of PPF controllers are formulated. The numerical active
control system is then achieved. The effect of the parameters — gain and damping ratio — of the PPF
controllers on the open loop transfer function was investigated mainly in terms of the system
stability. Increasing the gain of the PPF controller tuned at a mode, the magnitude of the open loop
transfer function is increased at all frequencies without changing the phase behavior. The increase of
the damping ratio of the PPF controller leads to decrease the magnitude of the open loop transfer
function and to modify its phase characteristics, ie, system stability. Based on the behavior of the
gain and the damping ratio of the controller, PPF controller for reduction of the plate vibration can
be achieved. Two PPF controllers are designed with their connection in parallel to control the two
modes simultaneously. Each PPF controller is tuned at the 1% and 2" modes, respectively. Their pa-
rameters were determined to remain the system to be stable based on the results of the parametric
study. A significant reduction in vibration at the tuned modes can be obtained.
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Table 2 Mechanical properties of the plate
Parameters Symbol| Unit |Values
Young’s modulus E | GPa | 60
Density p |kg/m’| 2950
Poisson’s ratio v 0.3
Damping ratio ¢ 0.012
Half length of the PZT s m | 0.012
Thickness of the plate h m_|0.001
Width of the plate L, m | 0.52
Length of the plate L, m | 042
x coordinate of the primary source | , m | 0.208
y coordinate of the primary source | ¥, m 0.21
x coordinate of the secondary source | m | 0.156
y coordinate of the secondary source Y, m |0.294
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