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Spectral Element Modeling of Rotating Shafts by Using Variational Method
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ABSTRACT

In this paper, the vibration of a rotating shaft with a thin rigid disk is considered. It is assumed that the shaft has uniform,
circular cross-section. Based on the Timoshenko-beam theory, the transverse displacements and slops in two lateral
directions, the axial displacement, and the torsional deformation are considered. A spectral element model is developed
by using the variation method for the vibration analysis of the rotating shaft with a thin rigid disk, which is modeled by

two shaft elements and a thin rigid disk element. The result of vibration analysis by finite element method is compared
to the result of this research.
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¥ 1. £29E4 Q4407 3 Natural Frequencies

No Disk Q=0 Hz Q=50 Hz Q=100 Hz

o, (Hz) 9.7022 9.6994
10.1793 9.7050

oy, (Hz) 9.7078 9.7106

o, (Hz) 405162 40.3800
40.7022 40.6520

o, (Hz) 40.7873 40.9221

o, (Hz) 87.5444 $7.5191
91.5225 87.5697

Wy, (Hz) 87.5950 87.6203

Oy (Hz) 161.2175 160.6597
162.5707 161.7685

o, (Hz) 162.3129 162.8505

o5, (Hz) 243 4485 243.3783
253.7585 243.5188

o, (Hz) 2435891 243.6594
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