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Abstract

Aimed at research on starting mode and speed control of switched reluctance motor speed control
system, a two-phase starting is adopted to start the electric, in order to increase the torque and
reduce the torque ripple. A fuzzy adaptive PID control algorithm is proposed, and a switched re-
luctance motor speed control system with STM32 + FPGA as the main controller is designed, ap-
plying current chopping in low speed and angle position control mode in high speed, which has a
certain effect on solving the problems of high overshoot, slow dynamic response and low accuracy.
The experimental results show that the precision of the system speed is within 10 r/min, and the
maximum overshoot is 15 r/min.
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Figure 1. Construction of switched reluctance
motor
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Figure 2. Torque characteristics of single phase starting
mode
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Figure 3. Torque characteristics of two phase starting
mode
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Figure 4. Fuzzy adaptive PID controller
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Table 1. Fuzzy rule of Kp
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Figure 5. System hardware block diagram
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Figure 6. Main program flow chart
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Figure 7. Initialization subroutine flow chart
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Figure 8. Set speed 1000 r/min (single phase starting)
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Figure 9. Set speed 1000 r/min (two-phase starting)
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Figure 10. Motor speed change curve (fuzzy adaptive tuning PID)
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Figure 11. Motor speed change curve (conventional PID)
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