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Modeling and Simulation of the Six-Phase BLDC Motor Control System

WANG Xin, LIANG Hui, QIN Bin, CHEN Ying
( School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: By analyzing the basic working principle of six-phase permanent brushless direct current motor, this
paper seeks to derive from it the voltage equation, back electromotive force equation, torque and motion equation,
followed by the establishment of corresponding mathematical models. Based on the established mathematical model,
the simulation model of control system is built in Matlab/Simulink. The simulation results verify the correctness and
feasibility of the system control, thus providing the basis for the research and design of practical multi-phase brushless
DC motor control system.
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Fig.1 Position diagram of magneto-motive force and rotors
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Fig. 3 Structure diagram of the control system
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Fig.4 Six-phase winding equivalent modules
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Fig. 7 A simulation model of the brushless DC motor control system
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Fig. 9 Counter electromotive force simulation waveform
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Fig. 11  Electromagnetic torque simulation waveform

5 Z5iE

DRAZH 23 A7 7 JCh B L AR, e £k
SRR FEDCIEA B RS E T S ARG TC R B FATLAL
PRI RGBS, JREAT TS . S iR
SYATRTN, A Y RN R AR PR B T i RS
RefaEisty, HEABIahErSrERe, s
AH LI DA K PR 1 B 5 1) S B0 45 SR Al 5 B 43 BT 45
JAHRF, Bk xRS A e, Sy Z A TR B
THLBLI PR At T



%

5 T ik, &%

FSARTCI B AL i RS HEE S fi 1T 51

Sk

(1]

(6]

YUE X, BAI P, YANG R, et al. Design of Control
System for Three-Phase 8 Pole Brushless DC Motor[J].
Application of Electronic Technique, 2016, 32: 80-85.
XIR, TR, DAL . AR TR T AL B
RGN M) JEst: HUBRCE H A, 2008: 33-35.
LIU Gang, WANG Zhiqiang, FANG Jiancheng.
Permanent Magnet Brushless DC Motor Control
Technology and Application[M]. Beijing: Mechanical
Industry Press, 2008: 33-35.

i & . SET DSP BTCh E I LU P ) R ge st
APTEMISE [D]. M & FIERY:, 2008.

FU Lei. Design and Simulation of Fuzzy Control System
of Brushless DC Motor Based on DSP[D]. Nanchang:
Nanchang University, 2008.

BOtte, BRI, AR5, 4% . 2T STM32 Wi
e RAS T BT FUTLA ) 2R T (0], AR okl
2012, 26(1): 41-44.

ZENG Guanghua, CHEN Weibing, ZOU Haojie, et al.
Sensorless Brushless DC Motor Control System Based on
STM32[J]. Journal of Hunan University of Technology,
2012, 26(1): 41-44.

B . IO A IR O U AL ) g B o
[D]. P : PHALTALR?:, 2006.

YANG Yan. Research on Sensorless Brushless DC
Motor Controller[D]. Xi’an: Northwest Polytechnical
University, 2006.

AW — bl B AL ) vk R K Sl ) F 5
[D]. B = HITTR2:, 2012,

LIAO Hui. Research on Modulation Method and Driving
of Brushless DC Motor[D]. Hangzhou: Zhejiang

(7]

[10

—

University, 2012.

7 #L, B¢ . JLTF Simulink A9 = A G R EH R
HIBLAE ] RGBT 5 05 5 (). BT R R R,
2016(32): 110-111.

SU Li, XUE Biao. Design and Simulation of Three-
Phase Brushless DC Motor Control System Based on
Simulink[J]. Heilongjiang Science and Technology
Information, 2016(32): 110-111.

RONG J, LI Y. Modeling and Simulation of the
Double-Closed Loop Control System of Counter Rotating
Permanent Magnet Brushless DC Motor[C]// International
Conference on Electronic and Mechanical Engineering
and Information Technology. [S.1.]: IEEE, 2011:
3309-3313.

kB, KB, XIZ0F, S5 ok LR HL UL T
V] J52 H, S 3 (5 O B T (0], KR4 (A5
BL£hR ), 2016, 36(1): 105-111.

ZHANG Xinrong, ZHANG Liwei, LIU Hongping,
et al. Rotor Position Estimation Based on Line-to-Line
Back-EMF for Brushless DC Motors[J]. Journal of
Chang’ an University(Natural Science Edition), 2016,
36(1): 105-111.

sKTEE, ZKIE K, XUbEsR, 55 . LT Matlab Johil B
Ui HBILOUPA BR 3 8 R S 07 JLBE TS [9]. BB AL, 2015,
48(2): 44-48.

ZHANG Kehan, DI Zhengfei, LIU Xiaoqiang, et
al. Simulation and Research on Dual-Loop Regulating
Velocity System of Brushless DC Motor Based on Matlab
[J]. Micromotor, 2015, 48(2): 44-48.

(TSR, B 4))



