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Fig. 1 Principle of the axis trajectory reconstruction method
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Fig.2  Schematic diagram of single/two-way

sensor acquisition
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Fig.3  Principle of the automatic balancing system
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Table 2 Simulation results of three kinds of classical axis trajectories
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Fig.4 Mechanistic illustration of the cantilever

structure automatic balancing test bed
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Fig.6  Rotor axis trajectory diagram
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Fig.7 Automatic balance test results for three control input conditions
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Optimization of an auto-balancing control input algorithm
based on axis trajectory reconstruction

CHEN LiFang QIN Yue WANG WeiMin LI ZhaoJu ZHOU Bo

(Key Laboratory of Engine Health Monitoring-Control and Networking, Ministry of Education, College of Mechanical and

Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A method of axis trajectory reconstruction is proposed for the case of an auto-balancing system with rotor
anisotropy and non-linear support stiffness. The method can be used to measure the stable fundamental frequency
vibration vector in real time as the optimal automatic balance control input, and its efficacy was demonstrated using
an auto-balancing test bed. Experiments showed that compared to the traditional automatic balance system with a
one-way sensor, the vibration amplitude was reduced by 7. 54 wm, corresponding to a decrease of about 5% .

Key words: auto-balancing; axis trajectory; control algorithm; main vibration vector
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