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Research on speed control of induction motors based on
self-adaptive control parameter adjustment

YIN Lang', HE Fugiang' , CHEN Fajiang’

(1 College of Mechanical Engineering, Guizhou University, Guiyang 550025, China;
2 Guizhou Jingmu Building Materials Co., Ltd., Guiyang 550025, China)

Abstract: In order to reduce the speed fluctuation of the equipment motor during the production and preparation of multi—functional
wooden panels and to minimize its impact on production rhythm and product quality, a motor speed control system with self—tuning
control parameters combining PID control and fuzzy control is designed according to the process control requirements. Based on the
vector control principle of induction motors, a motor speed control system model is established in Matlab/Simulink. Simulation
results show that the dynamic and steady —state performance of the designed motor speed control system with self—tuning control
parameters is significantly improved, and the system maintains good stability in the face of external disturbances and changes in
workload, it can meet the needs of production process control.
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Fig. 1 Asynchronous motor model diagram
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Table 1 Asynchronous motor parameters table
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Fig. 2 Schematic diagram of asynchronous motor control

MR, 7R Simulink PEEEERSRADRILE R RPN AR R
Ml RGATHBT P 3 fros, P 3 al, R8BI AL ORI il AR

P
A

IR e

e R R
fr 5 Al A A

TG A7) BE A e

St HIBL

B3 REBHERESHEEIE
Fig. 3 Simulation model diagram of asynchronous motor speed control
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Fig. 4 PID control schematic diagram with self tuning control parameters
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Table 3 Adaptive fuzzy PID control parameters table
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Fig. 5 Adaptive fuzzy PID control simulation model diagram
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Fig. 6 Structural diagram of angle measurement module
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Fig. 7 Magnetic flux and angular displacement measurement module
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Fig. 8 Composition diagram of signal processing module model
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Fig. 12 Simulation diagram of two control methods after disturbance
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Fig. 13 Simulation results of two control methods before and after

load changes
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