fie & M & ¥ M

Chinese Journal of Scientific Instrument

Vol. 38 No. 11
Nov. 2017

38 % 511
2017 4E 11 H

TRl B i B ALt B SEPIC BB R ™

AR, N AR, & %, TihT
CHRME R R AL S8 TR Kb 410004)

& E ORI U AR e A RO A ksl , B PR T RS AR AT A R SRR AR A )2 N o B A T G R B
LML AR A S R T A B AR DR S R BT, B T — etk i S B LR 3 R SR R AR AR 4 2 R D AS A, AR NS A AR AL B B
Ui B % P B R A AR A i A — A S AR R I IC R A AR T U N TR RN T . FIBTAE R G AR
AR T oL A Hp AR A A0 Tk ) 8 R P, AR B B RO o e 5 R R s A IE 1 A, DN A B A S R K 3 . S 45
FW] i i BB AR MR T NES A4 RE A RN A T 0 LR LIR30 R G, FUATLAE AN ()3 3 o BB 400 2 4 Ik 3 45 81 ) S A1 ) o
KGRI JORIE AL e ARFE Mk 2l SEPIC Ha % ; ) H 5y 34

hE4S S, TM383 TH73 MEFERIRTE: A EREZRSER: 470.40

Research on modified SEPIC circuit of brushless DC motor

Zhu Junjie,Liu Haoran, Jiang Feng, Wang Xiangzhong

(School of Computer & Information Engineering, Central South University of Foresiry and Technology, Changsha 410004, China)

Abstract : The torque ripple of brushless DC motor (BLDCM) generated during the commutation process seriously limits the applications
in high precision system, such as aviation and aerospace. By analyzing the cause of the torque ripple, a modified single-ended primary
inductor converter (SEPIC) topology of BLDCM drive system is presented, in which a capacitor in parallel with a diode circuit is
embedded. Compared to classical SEPIC converters, high static gain and low switching voltage stress can be achieved. Meanwhile, the
voltage is adjusted according to the speed of the motor during non-commutation period. As a result, the back electromotive force ( EMF)
is proportional to the DC input voltage, thereby, the torque ripple is suppressed. The experimental results show that the proposed
topology can be effectively applied to BLDCM drive system, and significantly reduce the commutation torque ripple under different
operating speeds.

Keywords : brushless DC motor ( BLDCM ) ; commutation torque ripple; single-ended primary inductor converter ( SEPIC)  circuit;
back electromotive force (EMF)
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Fig.1 Block diagram of BLDC motor drive system
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Fig.2 Back EMF waveform of BLDC motor
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Fig. 10 BLDC motor drive configuration
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