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Finite Element and Experimen'tal Modal Analyses of Multiple Thin-Disked
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ABSTRACT

This paper relates to the flexural vibration analysis of slender spindle systems with multiple thin
disks, supported by the ball bearings by means of the finite element method. Each system
component is analytically modeled taking into account its flexibility and also the centrifugal effect
especially for the disk. In order to show the rapid convergence rate and accuracy of the proposed
approach, an experimental set-up is built to be versatile. In two distinct cases, its natural modes
are numerically computed using only a small number of total element meshes as the shaft
rotational speed is varied, and verified through experimental frequency response functions obtained
by the impact test.
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Fig. 7 Mode shapes of model #1 (1st to 5th mode
from the top)
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Fig. 9 Mode shapes of model #2 (1st to 5th mode
from the top)
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