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Torque Control Method for Switched Reluctance Motor

Based on Equivalent Inductance of Magnetic Co-energy.

Kouki Tokui*, Student member , Takahiro Kumagai*, Student member,
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This paper proposes a torque ripple suppression method for a switched reluctance motor (SRM) with only measurable
parameters. A large third-order torque ripple is generated via a conventional method with constant dg0-axis current, which is
the dg-axis current and zero-phase current converted from the three-phase current of the SRM. The proposed method derives
the zero-phase current with the third-order harmonic to suppress the torque ripple from a torque equation by considering the
spatial harmonics of the inductance profile up to the fourth order and torque/current ratio in the entire region. Additionally, the
average torque equation is derived from the inductance expressing the magnetic co-energy at the magnetic saturation.
Consequently, the experimental results confirm that the torque ripple is reduced by 86.5% in the linear region and by 83.2% in
the magnetic saturation region compared to the conventional method with the constant dg0-axis current. Finally, the derived
average torque equation agrees with the experimental results, including the error of 5.2%.
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Fig. 1. Inductance profile considering the spatial harmonics.
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Fig. 2. Definition of the dg-axis in three-phase 6/4 type SRM
as an example.
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Fig. 3. Traditional definition of saturated inductance in SRM.
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Fig. 9. Experimental equipment.

Tablel. Motor parameters.

Rated power 2.2 kW
Maximum speed 7200 r/min
Maximum torque 4.38 Nm
Input voltage 300V
Number of poles Stator 18, Rotor 12
Winding resistance 0.45Q
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Fig. 10. Inductance profile obtained by the experiment and
2D-FEM analysis.

0.14 (i) obtained by experiment—,
=012 o
% 0.10 &(i) obtained
;«? 0.08 by FEM anaysis
[=
= 0r A)=Loxi
T 0.04 obtained by experimen e eoo®®

0.02f oo ® ® ®® " "4 obfained

0 ¢ . by,FEM anaysis,

0 5 15 20

Curr]é%t[A]

Fig. 11. i-¢ characteristic obtained by the experiment and
2D-FEM analysis.
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Fig. 17. Experimental results in the magnetic saturation region.
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