AL R S EH. 2023, 31(5)

132 - Computer Measurement & Control

EEIBA |

XEHS:1671 - 4598(2023)05 - 0132 - 07

DOI:10. 16526/j. cnki. 11—4762/tp. 2023. 05. 020

FES %S TP273. 1 XHAFRIRAG A

BT TR B Byl Fl 2511t

@R, d T, & 4, 2
(PSR AL s TSR A R 7). ISl sk 014010)

WE: TR ERRVLEABITRCRS . AR . 2R g8 BT TR, A 3 K3 & 4t iy AR 3
JyoR s SR . T AL A e o R L P RUORE AR . RREMEIR2E R PUTIRSS O T P Se XS, 5E A A S T ) R
FLHLAG KA B L A S0 ML AR O P R B AR IO A R S BT 5, BETT I TR L R UUPA B A A A R R . g 51 A e
R 2 16 R e B v A R R R R s RS . TERLPLAS B BRI K SRR 8 PID 5 4 15 S e 4 AR IR Y O bk R SR . TE
T 5 F ] LA S BB R BE BT AS 5D, AR SPSO-PID #tfil i s A S 0 Bt Z1 R 2l b R M B RO . 15 PID # il & 1
TR R FEAARLE 10061 E . SPSO-PID # il #% A9 A8 R i ZE AR 246 500 LI il e R, S5&50 PID £HIA L. 7640 R #9374
BIRRT s AW I a B A AT/ R, SRS E A BE T B A A

KRR ORI E WAL KA S R TR PID #El g R

Controller Design Based On Brushless DC Motor
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Abstract: Brushless DC motor has the advantages of high operating efficiency, good speed regulation performance, simple struc-

(Inner Mongolia North Heavy Industry Group Co. , Ltd. , Baotou

ture, convenient maintenance and reliable operation, and it is an ideal power source for electric vehicle drive system; However, at
present, there are the shortages of slow response speed. low control accuracy, large stability error and weak anti-interference force in
motor controller. In order to solve these problems, the mathematical model of brushless DC motor is established to study the basic
principle and implementation method of the motor vector control algorithm, a double closed-loop speed regulation control system with
the current and speed was designed, and the controller performance was improved by introducing advanced control strategies; Finally,
in the step response test of the motor, traditional PID controller is taken as the outer ring of the speed control, the vector control
strategy is inferior to the SPSO-PID controller in terms of settling time and overshoot. Whether it is started from the statics start or
sudden change of the speed, the overshoot of traditional PID controller is basically more than 10% . and the overshoot of SPSO-PID
controller is basically controlled within 5%. Experimental results show that, compared with traditional PID control, the proposed

controller has the advantages of small adjustment time, wide speed regulation range and small speed fluctuation at the same adjust-

ment {requency, which verifies the feasibility of the controller.

Keywords: brushless DC motor; vector control; particle swarm algorithm; PID controller; closed-loop control
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