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Fig.1  Dynamic model of rotor system
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Fig.2 Radial rubbing force model of static stator and rotor
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Fig.3 Temperature distribution in the rotor section
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Fig.4 Temperature variation curve of the rubbing point
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Fig.5 Temperature radial variation curve and its fitting curve
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Fig.6 Linear temperature diagram
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RESEARCH ON DYNAMIC CHARACTERISTICS OF
THERMAL BENDING INDUCED BY ROTOR-TO-STATOR RUB"®

Cong Jiging'  Jing Jianping">*"  Chen Changmin' Yan Yifei'
(1.The State Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China)
(2. Vibration and Noise Institute, Shanghai Jiao Tong University, Shanghat 200240, China)
(3. Key Discipline Laboratory for National Defense for Ship Equipment Noise and Vibration Control Technology,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract This paper simplifies the model of steam turbine rotor and establish a simple calculation model to cal-
culate the temperature distribution of rub section according to the rotor rub theory which can greatly simplify the
calculation. Therefore, the thermal bending model induced by rotor-to-stator rub is established. The rotor motion
equations are derived according to the rotor dynamic theory, and non-dimensionalized to improve MATLAB nu-
merical solution convergence. The fault dynamic model is then coupled with thermal bending and the rub of the
rotor system is established. Finally, the differential equations are solved based on the Runge-Kutta fourth-order
numerical integration method to obtain the rotor system response, such as unbalance force, rub force and thermal
bending moment. This paper gives the vibration characteristics including the time domain diagram, frequency do-
main diagram, orbit diagram and the changes of rubbing forces with speeds below, close to and above the critical
speed. It is found that if the rotor rubs move in the speed below and close to the critical speed, the vibration of ro-

tor diverges gradually from steady state, while for that above the critical speed, the vibration decreases gradually.

Key words turbine rotor, rub, thermal bending, numerical simulation
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