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Multi-motor Synchronous Control of Paper Machine Based on Neural Network PID

LYU Chang-zhi, LIU Pei
(Shandong University of Science and Technology, Shandong 266590, China)

ABSTRACT: A multi-motor synchronous control strategy of paper machine was applied to improve the production qual-
ity and reduce the breakage rate of paper. The neural network PID algorithm based on parallel synchronization was de-
termined by comparing with the structure of master-slave synchronization control and parallel synchronization control, for
which modeling and simulating were conducted by Matlab/Simulink. The results showed that after the introduction of
speed compensation, the speed of the two motors gradually increased to a given speed and maintained a stable ratio 1.01.
At =2 s, only the load torque of the second motor was changed, but the rotational speed of the two motors substantially
did not decrease. This method enhances the synchronization ability of multi-motor synchronous control system and im-
proves the anti-jamming performance. It can effectively prevent the motor load torque caused by mutations in tight paper
breaking or loose folds in the process of paper machine operation, and provide a new method for synchronous control.
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Fig.2 Two kinds of electrical synchronous control structure
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Fig.3 Compensation based on the speed of synchronization
control system structure
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Fig.4 The structure of neural network
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Tab.1 Parameter configuration of two motors
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H L 2 37.3 60 0.116 0.6x107 0.26 1x107 33.8x107 1.642
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Fig.6 The simulation model of the three-phase asynchronous
motor vector control
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Fig.7 The simulation model of two kinds of electrical syn-
chronous control structures
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Fig.8 The simulation wave of two kinds of electrical syn-
chronous control structures
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Fig.9 The simulation model of parallel synchronization con-

trol system based on neural network PID speed compensator
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Fig.10 The simulation wave of parallel synchronization con-
trol system based on neural network PID speed compensator
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