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Fig.1 Hybrid bearing with electromagnetic actuator
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Fig.2 Differential structure of electromagnetic actuator
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Fig. 3 Multi-span rotor system model
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Fig.4 Active control block diagram of multi-span rotor

system transmission forces
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Fig.9 Time domain diagram and frequency spectrum chart

of transmission force under three control methods
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three control methods
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An adaptive neural network PD control of multi-frequency transmission

force of multi-span rotor system

WANG Jin-jian, ZHU Chang-sheng
(College of Electrical Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: For solving the problem that the large rotating machinery was disturbed by the rotor imbalance and external complex en-
vironment excitations during the operation, which caused the rotor system to vibrate, and generated multi-frequency transmission
forces to the base and external machinery, an adaptive PD control based on BP neural network algorithm was proposed. A hybrid
bearing structure integrating electromagnetic actuator and journal bearing was applied, and its dynamic characteristics were ana-
lyzed. The finite element method was used to establish a multi-span rotor system dynamic equation, and the transmission forces
control under PD control was analyzed in principle. For the defects of traditional PID control, an adaptive PD control algorithm
based on BP neural network was proposed. Numerical simulations were carried out in a four-bearing double-span rotor system and
effectiveness of adaptive PD control based on BP neural network, BP neural network control and LMS control were compared re-
spectively. The results showed that the adaptive PD control based on BP neural network has better suppression effect on the multi-

frequency transmission forces control of the rotor system.
Key words: rotor dynamics; adaptive PD contro; multi-span rotor; hybrid bearing; neural network
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