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ON DYNAMICS OF THIN PLATES WITH A PERIODIC STRUCTURE 

J. J Ę DR Y SI A K (ŁÓDŹ)

A new modelling approach to thin elastic Kirchhoff plates with a periodic structure along the 
midplane based on that given in [7] is shown. The main feature of this model is that it describes 
the length-scale effect on the plate dynamics, which is neglected in the known asymptotic 
theories of periodic composite plates. The structural model, which takes into account also the 
effect of the rotational inertia, and the comparison between this model and the !ocal models 
without the length-scale effect are presented. 

1. lNTRODUCTION

The formulation of different modelling approaches to composite mechanics 

of periodic structures is motivated by the fact that the exact analysis of mi

croperiodic heterogeneous materials within solid mechanics can be carried out 

only for a few special problems. In generał, the equations of micromechanics 

are too complicated to constitute the basis for investigations of most engineer

ing problems. That is why different approximate models of periodic heteroge

neous materials and structures are formulated. These models are often called 

the macro-models and investigate the effect of constituents only as averaged 

properties of a body within the framework of the macromechanics of composite 

materials. Many macromodelling procedures make it possible to detect the mi

cromechanical behaviour of a composite. We outline below some trends in the 

formulation of approximate ( asymptotic) theories for periodic structures and in 

particular, for plates with a periodic structure. 

The known macromodelling methods can be separated into two groups. We 

can deal with special and generał macromodelling procedures. The first group 

consists of methods developed for special types of composite materials, e.g. for 

laminated composites, for fibrous composites, for solids with inclusions; however, 

the second group consists of generał procedures, in which no restrictions are im

posed on distribution of constituents within the periodicity cell. These methods 
have the practical meaning provided that they can be applied to the analysis of 

special types of composites. 






























