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FREE VIBRATIONS OF THIN PERIODIC PLATES 

J. JĘDRYSIAK (ŁÓDŹ)

The aim of this contribution is to apply a new modelling approach to the thin linear-elastic 
Kirchhoff plates with a periodic structure proposed in [2] to investigate free vibrations. Using 
this approach we can describe the length-scale effect on the dynamie plate behaviour. This 
approach leading to the structural model is compared with the asymptotic homogenization 
approach, which neglects the length-scale .effect and leads to the !ocal model. It is shown under 
what conditions the loca! model is sufficient to analyse free vibrations of microperiodic plates 
and why we have to take into account the length-scale effect using the structural model. The 
physical correctness of this model is also discussed. 

1. lNTRODUCTION

The main aim of this paper is to apply generał equations formulated in [2] to 
determine the effect of the microstructure size on the dynamie plate behaviour 
in the case of free vibrations. In the aforementioned paper the new modelling 
approach to thin elastic Kirchhoff periodic plates was presented. This approach 
leads to what is called the "refined" or "structural" plate theory, which makes 
it possible to investigate non-stationary processes in periodic plates, where the 
size of the periodicity unit cell plays a crucial role and cannot be neglected. The 
effect of the microstructure size on the macrobehaviour of a body is called the 
length-scale effect. In order to estimate this effect, we will investigate both the 

macromodel with the length-scale effect of the microperiodic plate and the local 

macromodel in which this effect is neglected. 

The results of micromodelling applied in this paper are called the refined 

theory or the structural macrodynamics of periodic plates. The word "structuraf' 

is related to the fact, that the obtained equations take into consideration the 
length-scale effect on the plate behaviour. We will investigate linear-elastic plates 
with a microperiodic structure and satisfying the assumptions of the Kirchhoff 
plate theory. The presented theory can describe plates, the thickness and/or 
materiał and inertia properties of which are periodic functions of coordinates 
parametrizing the plate midplane. 




















































