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Circumferential SH waves in piezoelectric hollow cylinders
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Abstract: Based on the theory of linear three-dimensional piezoelasticity, an orthogonal polynomial series expansion
approach is used for determining the characteristics of circumferential SH waves in orthotropic piezoelectric hollow
cylinders with axial polarization and open circuit. The displacement components and electric potential, expanded in a
series of Legendre polynomials, are introduced into the governing equations along with position-dependent material
constants so that the solution of the wave equation is reduced to an eigenvalue problem. Dispersion curves and
displacement distribution for PZT-4 hollow cylinders at different ratios are calculated and the effect of piezoelectricity is
shown.
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Y5 B #A: 2008-03-04; &5 H #3: 2008-06-15 Fig.1 Circumferential SH waves in piezoelectric hollow cylinders
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Fig.2 Dispersion curves when #=10 (solid line; piezoelectric; dotted line; non-piezoelectric) (a) frequency spectra; (b) phase velocity spectra
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Fig.3 Dispersion curves when #=2 (solid line: piezoelectric; dotted line: non-piezoelectric) (a) frequency spectra (b) phase velocity spectra
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Fig.4 Displacement distribution when #=10 (solid line: piezoelectric; dotted line: non-piezoelectric)
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Fig.5 Displacement distribution when £=3000rad/m and #=2 (solid line: piezoelectric; dotted line: non-piezoelectric)
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