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Fig.1 Mechanical model of rub-impact with stator offset
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Fig.2 Steam turbine structure
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Fig.3 Finite element model of the rotor system
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Fig. 6 Response characteristic plots of the system without rub-impact
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Fig.7 Axis orbit of bearings in the case of rub-impact at different nodes
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The dynamic behavior of the rotor system of a steam turbine
subjected to rub-impact and fluid excitation at
different locations

ZHANG Ya CHEN Kang WANG WeiMin® JIANG XingAn

(School of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract : Reducing the clearance between stationary and rotating parts is an important way to improve the efficien-
cy of turbomachinery, although this can make the machine prone to rotor —stator rub-impact. This paper sets up a
theoretical model which first considers the stator misalignment. Then, combining an industrial steam turbine with
annoying rub-impact faults and the finite element method (FEM) , the dynamic characteristics of the machine under
rub-impact at different locations are investigated. Fluid excitation effects are also considered. The numerical results
indicate that the multi-vibration phenomena caused by rub-impact make the main contribution at the different rub-
impact locations. The shaft center orbit and fast Fourier transform ( FFT) ( characteristics at the bearing locations )
are subject to definite rules. The major vibration is synchronous, accompanied by some supersynchronous vibration
when the rub-impact location is close to one of the bearings. As the rub-impact moves to the center of the rotor, the
vibration characteristics at the bearing become more and more complex. The shaft center orbit may be an “8” or
lemon shape. In addition, subsynchronous vibrations will emerge. There are some clipped phenomena in the time
history wave. This work provides new insights into the variety of vibration phenomena exhibited by rotor —stator rub-
impact and can help in diagnosing the location of rub-impact.

Key words: rotor —bearing system; finite element method; dynamic behavior; rub-impact
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