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Abstract — Two coupled partial fractional order differential equations of trans-
versal vibrations of a creeping connected double plate system have been derived. The
constitutive relations of stress-strain state of plates' material and creep layer are ex-
pressed through members of the fractional order derivatives. The analytical solutions
of system coupled partial fractional differential equations are obtained by using
method of Bernoulli particular integral and Laplace transform method. It is shown
that two-frequency-like regime for free vibrations induced by initial conditions cor-
responds to one mode vibrations. It is shown that time functions of different mn-
Jfamily vibration modes nm=1234,...0 are uncoupled.

Keywords: Double plates system, creep, fractional order derivative, vibrations, par-
tial fractional-differential equation.

1 Introduction

Plates have been extensively used as structural elements in many industrial applications.
Investigation of the vibrations of plates dates back to the 19th century. There has been a
great amount of research and literature presented over the last century. The problem of
free vibration of a circular plate was first investigated by Poisson [23]. Rayleigh (see
Refs. [26], reprint 1945) presented a well known general method of solution to determine
the resonant frequencies of vibrating structures. The method was improved by Ritz by
assuming a set of admissible trial functions. This approach is one of the most popular
approximate methods for vibration analysis, as well as asymptotic methods [10],[11].
Extensive studies of the vibrations of plates for various shapes, boundary and loading
conditions have been conducted for nearly two centuries. The interested readers are refe-
reed to the excellent reviews of Leissa [18] and Liew et all. [19] of this class of problems
and lists of references.
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