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Fig.1 Schematic of the Jeffcott rotor and

coordinate systems of the single disc
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Fig.2 Time domain graph of rotor lateral deflection
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Fig.3 Time domain graph of rotor torsional deflection
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rotor steady vibration
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Fig.7 Time domain graph of rotor torsional deflection
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Research on Vertical Unbalance on the Coupling Flexural and
Torsional Vibrations of Rotor

LIU Jing - shuo', LI Guang — zhong', AN Xue - Ii2

(1. College of Application Technology, Hunan Institute of Engineering, Xiangtan 411101, China;2. College of Hydropower and
Information Engineering, Huazhong University of Science and Technology , Wuhan 430074, China)

Abstract: The coupling between lateral and torsional vibrations of a vertical unbalanced rotor is studied.
These coupling mechanisms are studied here with a nonlinear rotor model. An attempt is made to reveal dy-
namic characteristics of vertical rotor. Qualitative analysis is made for the nonlinear differential equation. And
frequency components of coupled vibrations are obtained. Simulation results are also obtained by numerically
solving the equations of motion. New torsional of which the main frequency is |w — w, | is excited through cou-
pled vibrations when an exterior excited force with frequency w, lies. New flexural vibrations of which main
frequency is lw + w,, | will also be excited by torsion when an exterior excited moment with frequency w,, lies.
It is shown that qualitative analysis results and numerical simulation results are consistent. Theoretical support
for fault diagnosis is provided by analysis coupled flexural and torsional vibration vertical rotor of the result.

Key words: vertical rotor; unbalance; flexural vibration; torsional vibration; coupled vibration;

numerical simulation
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Simulation of Valve Plate of Hot Blast Valve with Minimum Cooling

LI Jin — hai, XIONG Bin - sheng

(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In this paper, thé stable state temperature field of the valve plate of hot blast valve with minimum
cooling is analyzed by making use the finite element method. And the stable state temperature distribution is
calculated by using ANSYS. When the valve is fully open, the temperature is the highest and the temperature
difference is also the biggest at the outer of the valve plate, and most easily to cause the outer of the valve dis-
tortion. When the valve is closed, the maximum temperature at the junction of the valve plate and refractory
material is about 205 °C, and the temperature of the valve plale core increases with the increase of the heat
conductivity of refractory material.

Key words: hot blast valve; finite element; temperature field; heat transfer



