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Robust H,, Controller Design to Enhance Sound Transmission of a Doubly
Curved Shell Under Uncertainty

N. Moustafa, R. Talebitooti'l, and A. Amiril
1. Noise and vibration Control research laboratory, School of Mechanical Engineering, Iran University of
Science and Technology, Tehran, Iran

Abstract

In this study, a reduction of sound transmission of a doubly curved bimorph shell is
accomplished by designing a closed loop H,, robust piezoelectric active controller. First
order shear deformation theory and Hamilton principals accounting for piezoelectric
constitutive equations are used to establish the equations of motion. The error bound as
well as the performance weights are conducted to overcome Mach number, incidence
and azimuth angle uncertainties in the controller design. The controlled closed loop
system in terms of robust stability and performance characteristics is performed using a
closed loop generalized plant analysis and shows a high performance and stability
enhancement with minimization of the error when applying the H,, controller.

Keywords: Sound Transmission Loss, Uncertainty, Robust H.,Piezoelectric Control
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