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Pole Shape Optimization of Switched Reluctance Motor for Reduction of Torque Ripple

Yong Kwon Choi, Hee Sung Yoon, Chang Seop Koh, Hyo Jun Kim™

Chungbuk National University, Jahwa Electronics

Abstract - This paper proposes a new stator pole
shape having non-uniform air-gap in order to
minimize the undesirable torque ripple of switched
reluctance motor(SRM). Through numerical analysis
using finite element method(FEM) and optimization,
the proposed pole-shape-optimized stator is proven to
give reduced torque ripple.
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Fig 1. Initial Model
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Table 1. Specification of Initial Model

Rated Power 3.5 [Kw]
Voltage 72 [V]
Rated Speed 6000 [RPM]
Air-gap 0.25 [mm]

Turns / Phase 18
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Fig 2. Inductance and Air-gap Profiles of Initial Model
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Fig 3. Torque and Current Profiles of Initial Model
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Fig 4. Design Variable for Reduction of Torque Ripple
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Fig 7. Comparison of Inductance Profiles (©=0° Vs, ©
=1.0°
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Table 2. The Level of Design Variable
Coded Values | -1414 | -1.0 0 1.0 1.414
Real er[° 0 0.15 0.5 0.85 1
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Fig 9. Response Surface for Torque Ripple(First
Iteration)
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Fig 10. Response Surface for Torque Ripple(Second and Third
Tteration)
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Fig 11. Torque and Current Profiles of Optimized
Model
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Fig 12. Inductance Profiles of Optimized Model

I 113 19 128 6 = 07669 AS-9 Ee3 @
Yy AF 38 283 QHE A TEgde RoFEo

AolAl AFe A o] AF AFL A dAA
FAHD Qo dL/d £ 27 a3 vmsle
A I

L
R 3 AREA 2%
Table 3. Optimum Result of Analysis Model
Opti Resul FEA RSM
ptimum Result
Tripple Tri/)ple
Optimized Model 0.766° 0.18 0.20
Initial Model 0° 3.38691
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