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Torque Ripple Reduction in IPMSM
Through Circular Voltage Command Near Voltage Limits
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ABSTRACT
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Fig. 1 Torque Ripple Reduction Method Using Minimum Current:
(a) block diagram, (b) synchronous voltage reference frame,
(c) synchronous current reference frame, (d) voltage
waveform at one electrical angle, (e) current waveform at
one electrical angle
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Fig. 2 Torque Ripple Reduction Method Using Circular

(a) block diagram, (b) synchronous vol tage
(c) synchronous current reference frame,
(e) current

Vol tage Command:
reference frame,
(d) voltage waveform at one electrical angle,

waveform at one electrical angle
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Fig. 3 Torque RMSE with Respect to the Phase Angle and
Amplitude Angle of Circular Voltage Command
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Fig. 4 comparison between Minimum Current method and
Circular Voltage Command method: (a) torque waveform at
one electrical angle, (b) synchronous voltage reference
frame, (c) synchronous current reference frame, (d) voltage
waveform at one electrical angle, (e) current waveform at
one electrical angle
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