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ABSTRACT

The smplest way to model a rotor is to consgder it as a beam-like dructure even
when usng the Finite Element Method (FEM). The dements used are smple beam and
concentrated mass dements, the latter with their moments of inertia accounted for to
take into acount gyroscopic effect. This gpproach leads to very compact modds, useful
when performing preliminary computations, but sometimes not detalled enough for a
precise andyss of complex rotors. Standard FEM codes might dso be used, but they
usudly do not take into account gyroscopic and centrifuga stiffening effects.

When the rotor is geometricaly isotropic, it is possble to resort to axi-symmetrica
eements with displacement field expressed by a Fourier series dong the rotation angle,
gregtly smplifying the problem. The dement described in the present paper is a fully
three-dimensond  dement which tekes into account dl effects encountered in
rotordynamics.

To vdidate the dement a MATLAB code was developed and used for studying
gmple modds. The am of the code is not to write an optimised dgorithm for
computetion but only to obtain a preliminary, easy to implement, tool for basc tests. A
comparison  with andyticad solutions and with rexult typicdly obtaned from
commercia codes(when possble) was peformed computing the datic response of
gample three-dimensond solids (a cube and a beam), datic centrifugd behaviour
(centrifugd  diffening) for a solid beam and an annular ring, the dynamic response for
non-rotating and then rotating solids (a beam and a ring). The results showed very good
accordance with the closed form solutions and only smdl differences with the FEM
results, manly due to a different formulation of the shape functions (commercid codes
use corrected shape functions that are not implemented in the present code used for
vaidation).

A further more complete series of vaidation tests on other typicad application will be
peformed together with the implementation of more efficent numericd agorithms to
dedl with more complex models with alarger number of degrees of freedom.



