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Dynamic Analysis of a Rotor System Having Thin-walled Cylinder
Combined with Its Shaft
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Abstract

In this paper a transfer matrix method model was introduced in order to analyze critical speeds and
vibration modes of a flexible rotor system, whose rotor shaft is cupped into and fitted with a
thin-walled cylinder at its end. The computed analysis. results were compared with those of the
experimental modal test. Both results show good agreement each other. Furthermore the free-run{or
run-down) test result for the real rotor system also shows that the proposed transfer matrix method
modelling can be successfully applicable to analyzing accurate critical speeds(or natural frequenmes) of
the rotor system.
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Fig. 2 Mathematical model of the rotor system

-Table 1. Parameters of the rotor system
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Fig. 3 Free-body diagram of the shaft element
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Fig. 9 Impact points for the modal test
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Fig. 11 The Ist mode by the experiment(30.18Hz)



Fig. 13 The 3rd mode by the experiment(568.79Hz)
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Table 2. Comparison of analysis results

Number of Natural frequency (Hz)
mode shape| T .M.M. |[Experiment| Run-Down
1 32.83 30.18 30.2
2 67.17 66.38 66
.3 57125 | 568.79 560
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