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VIBRATIONS OF A CANTILEVERED THICK PLATE
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ARTICLE INFO ABSTRACT

Received: 20 October 2020 It has been for the first time that an analytical solution to the problem of free vibrations of a

Accepted: 12 May 2021 cantilevered thick orthotropic plate is_p_resented. This problem is quite cumberspm_e for using the

Published: 12 July 2021 exact methods of the theory of elasticity; therefore, methods based on the variational approach
were developed to solve it. The paper suggests using the superposition method to construct a

Keywords: general solution of the vibration equations of a plate in the series form of particular solutions ob-

tained with the help of a variables separation. The particular solutions of one of the coordinates
are built in the form of trigonometric functions of a special type (modified trigonometric system).
The constructed solution, in contrast to the solutions known in the literature on the basis of the
variational approach, accurately satisfies the equations of vibrations. The use of a modified trigo-
nometric system of functions makes it possible to obtain uniform formulas for even and odd vibra-
tion shapes and to reduce the quantity of boundary conditions on the plate sides from twelve to
nine ones, while five of the nine boundary conditions are also accurately satisfied. The structure
of the presented solution on the plate boundary is such that, each of the kinematic or force char-
acteristics of the plate is represented as a sum of two series, i.e. a trigonometric series and a
series in hyperbolic functions. Remaining boundary conditions make it possible to obtain an infi-
nite system of linear algebraic equations with respect to the unknown coefficients of the series
representing the solution. The convergence of the solution by the reduction method of the infinite
system is investigated numerically. Examples of the numerical implementation are given; numeri-
cal studies of the spectrum of natural frequencies of the cantilevered thick plate were carried out
based on the obtained solution, both with varying elastic characteristics of the material and with
varying geometric parameters.
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Fig. 1. The natural modes of the cantilevered thick plate; (a), (b), (c), (d), (e), (f) are the first, second, third, fifth,
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