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ABSTRACT

This paper summarizes theoretical work on the multichannel decentralized feedback control of
sound radiation from aircraft trim panels using piezoceramic actuators. The aircraft trim panels are
generally honeycomb structures designed to meet the design requirement of low weight and high
stiffness. They are resiliently—mounted to the fuselage for the passive reduction of noise
transmission. It is motivated by the localization of reduction in vibration of single channel active
trim panels. 12—channel decentralized feedback control systems are investigated in terms of the
reduction of noise and vibration for three configurations of sensor actuator pairs. Local coupling of
the closely—spaced sensor and actuator pairs was modeled using single degree of freedom
systems. The multichannel control system is characterized using the state—space model. For the
stability point of view, the relative stability or robustness is evaluated by comparing the real part
of eigenvalues of the system matrix for the three configurations. The control performance is also
evaluated and compared for the three configurations. It is found that the multichannel system can
lead to the globalization of the reduction in vibration and radiated noise. It does not appear to
yield a significant improvement in the vibration because of decreased gain margin. However, the
reduction in the radiated noise is remarkably improved due to the variation of the vibration pattern
with the actuation configurations.
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Fig. 1 Resiliently—mounted honeycomb panel under
a single channel active feedback control
system®. (a) the panel under the test
having plastic feet at the corners, the coil
for the primary source at (0.05, 0.05) and
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