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Shafts and blades constitute fundamental parts of airplane engines, helicopters and turbomachinery. A thorough understanding of their dynamic features is therefore needed to
assure a correct functioning. The modelling of rotating structures is usually made with
beam elements to which some rigid discs may be connected. Despite their evident limitations, classical beam theories were extensively adopted for analysing spinning shafts [1-2]
as well as centrifugally stiffened beams [3-4]. Unfortunately, such models are inadequate
when the problem becomes complex. For this reason, a number of refined beam theories
were proposed [5-8] in order to study the dynamic behaviour of shafts and blades constituted by composite and functionally graded materials. Furthermore, when discs are thin
and therefore highly deformable, two- and three dimensional finite elements were used
producing a dramatic increase of the computational effort [9-10].
In this paper, Carrera Unified Formulation (CUF) is used for the study of the dynamics of rotating structures [11-12]. CUF provides a procedure to obtain refined structural
models merely by enriching the displacement field components [13]. The present formulation includes gyroscopic effects and stiffening due to centrifugal stresses and, as to
verify the accuracy of new theories, several analyses are carried out considering composite,
thin-walled boxes as well as FGM structures. The good accuracy of the obtained results
combined with a low number of degrees of freedom makes CUF an attractive approach to
deal with the rotordynamics.
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