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Torque Ripple Suppression Method for SRM based on Torque / Current Ratio

in Magnetic Saturation and Linear Region

Kouki Tokui, Student Member, Takahiro Kumagai, Student Member, Keisuke Kusaka, Member,
Jun-ichi Itoh, Senior-member (Nagaoka University of Technology)

This paper proposes a torque ripple suppression method for switched reluctance motors based on field oriented

control (FOC). Conventional methods cannot suppress the torque ripple sufficiently in a magnetic saturation region.

The proposed method reduces the torque ripple in the magnetic saturation region without FEM analysis. The proposed

method suppresses the torque ripple by superimposing the third-order current harmonics considering magnetic

saturation. The experimental result shows that the proposed method reduced the torque ripple by 82.9%.
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Fig. 1. Magnetic co-energy of maturated i-¢ characteristic.
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Fig. 2. Inductance distribution considering high spatial harmonics.
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Fig. 3. Application region of the torque ripple suppression method

considering spatial harmonics.
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Fig. 4. Comparison of torque in the saturation and linear region.
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Fig. 5. Comparison of torque current ratio.
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Torque[Nm]

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

w
o

22.

H
()]
[vweing <

~N
(&1

—>
0 10ms 0
(a) Constant current command control.
30
225
3 2
) 15 <
g Current E
'_
1¥---- -—- ﬁ&_ ———————————— 7.5
P —
0 10ms 0
(b) Torque ripple suppression method
considering spatial harmonics (Eq. (5)).
30
25
3 2
g 15 g
g =
. 75
0

(c) Proposed method (Eq. (11)).
Fig. 7. Experimental result.

10 Without harmonic Injection
reduced by 64.2%
0.8
0.6 - -
Torque ripple suppression method
L~ considering spatial harmonics
0.4 .3
reduced by 82.9%
0.2 Proposed method
' »
0 B
3rd 6th
Fig. 8. Harmonic analysis of the experimental result.
(®) TEIEEE, RS, GHE - Hele s Mc S B E RN E

©)

(10)

BT XD SRM @ vz U FfliL ], SPC-20-239/HCA-20-089/VT-
20-094, pp.63-68(2020)

J. Furgani, M. Kawa, K. Kiyota and A. Chiba : “Current Waveform for
Noise Reduction of a Switched Reluctance Motor under Magnetically
Saturated Condition”, IEEE Transactions on Industrial Application, Vol.54,
No.1, pp.213-222 (2018)

TSR, B SGRZE, PO K&, (HRT—: TRESUfafn % B8 L 7= SRM
DI bV i), NGT-20-062 (2020)



