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Finite Element Formulations of the Rotor-Bearing System
for Whirl Speed Analysis
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ABSTRACT

This paper accounts for derivations and formulations of the finite element dynamic equation of the
rotor-bearing system to analyze its whirling speed. It turns out to be a different form from previous
researcher’'s because of different successive sequences of Euler angles. Correspondingly the adoption
of other rotation tensor will be needed for a consistent derivation of the dyvnamic equation. The process
of its finite element formulation with consistent mass matrix and gvroscopic matrix involves a general
definition of the modal analysis or the Eigen analysis for the damped system in the inertial frame and
rotating frame, respectively.
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