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In-plane free vibration analysis of circular annular
plates with variable thickness

TENG Zhao-chun', YU Wen-qing', PU Yu*

(1. School of Science, Lanzhou Univ. of Tech. , Lanzhou 730050, China; 2. College of Civil Engineering, Lanzhou Institute of Technology,
Lanzhou 730050, China)

Abstract: Based on two-dimensional linear elastic theory, the in-plane free vibration governing differential
equations for a circular annular plate with radially and linearly variable thickness are derived. Using differ-
ential quadrature method (DQM), the differential equations and the typical boundary conditions are made
discrete and the dimensionless frequency characteristics of in-plane free vibration of this plate is investiga-
ted in connection with the influence of the ratio of inner radius to outer radius and thickness variation pa-
rameter on dimensionless frequency under different boundary conditions by using numerical computation.
The result shows that with the increasing of thickness variation parameters a, the dimensionless frequen-
cies 2 will increase under boundary condition of clamped-clamped and free-clamped edge at the inner and
outer radius, and decrease under {ree-free and clamped-free boundary conditions at the inner and outer radius.
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Fig. 8 Dependence of dimensionless frequencies on ratio

of thickness at inner edge to outer diameter under
boundary condition of inner and outer clamped or

inner free and outer clamped
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