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Design of a radiation-mode error sensor for plate
with arbitrary boundary condition
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Abstract To obtain the adjoint coefficients of the radiation modes is an important step
in ASAC system which is based on the theory of radiation modes. Previous difficulty in
designing PVDF sensors was that the velocity expression is restricted by the boundary
conditions, and that the sesors were designed under the special boundary conditions.
This paper presents a new method, which is based on the theories of radiation modes
and the piezoelectric equations, using Legendre polynomials to express the velocity dis-
tribution, to design the PVDF sensor for two-dimensional structure. The PVDF sensor
designed by this method can be used to measure the adjoint coefficients of radiation
modes for two-dimensional plate structures with arbitrary boundary conditions, and has

good real-time quality. For either a clamped plate or part of a clamped plate, the first
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adjoint coefficients of radiation modes can be measured. By numerical calculation, the

outputs of the PVDF sensor are compared with the theoretical values, and the results

demonstrate the feasibility of this method.
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