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A New Current Control Algorithm for Torque Ripple Reduction
of BLDC Motors
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Dept. of Electrical Engineering, Hanyang University

ABSTRACT

The  BLDCM (Brushless DC  Motor)
characterized by linear torque to current, and
speed to voltage has low acoustic noise, and fast
dynamic response. Moreover, it has high power
density with high proportion of torque to inertia
in spite of small size drive. But, it produce
torque ripple due to the motor inductance
components in stator windings and back-EMF,
when armature current is commutated. Therefore,
it is difficult to apply the BLDCM to a precision
servo drive system.

In this paper is proposed to a new current
control algorithm with using fourier series
coefficients can minimize torque ripple due to the
phase  current commutation of BLDCM.
Simulation and Experimental results prove the
effectiveness the proposed algorithm through
comparison with the conventional used unipolar

PWM method.
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Fig. 1 Block diagram of BLDCM drive.

BLDC A&7]9] A% w42 A4(1)# 2o, &
A Eds H(Q2)% 2o

Ve R, 0 0 la
pr = 0 RS O ib
Ve 0 0 R, I
'LS 0 O dz' ia etl
+ 0 Ls 0 ——t ib + €y (1
0 0 Ls ic eC
p, -l date fitecr i)
W om
o 7] A4,
Vap, Vip, Voo © BE] 22 Rs : 4% A%
ia, I, i * FHF L 0 A7 dgd X~
e o, & - dT §7]14H on ' AEE
a3 29 Zo] BLDC A%7E 971499 Fu7t A
D% 2okg 7] 924 91F AR TEG g
o o B3 gZo] /1% FHA JehA fch a8y, 1
Az PA QQHE A FEA drjdgez Qs 19 2
s 2& o4 Wi Qo] AU Bttt
e, .2
o . —
e, _i: -
L b
ib -;: —
Te ep—ip

0° 30° 60° 90° 120° 150° 180° 210° 240° 276° 300° 330° 360°
Shaft Angle (Electrical Degree)
13 2 BLDC ME7|e| odriMym MR
Fig. 2 Back EMF and input- phase current waveform
of BLDCM.
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Fig. 3 Waveform of unipolar PWM method.
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Fig. 4 Waveform of bipolar PWM method.
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Fig. 7 Detailed input phase current and torque waveform
at load 1{Nm] using conventional method in simulation
(a) Phase Current[A] (b) Torque[Nm]
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Fig. 8 Detailed input phase current and torque waveform
at load 1[Nm} using proposed method in simulation
(a) Phase Current[A] (b) Torque[Nm]
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Fig. 11 Input phase currents and torque waveform at
load 1[Nm] using proposed method in experimental result
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