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(Multiobjective Optimal Double—Layer PM Rotor Structure Design of IPMSM by Response
Surface Method and Finite Element Method)
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Abstract

In general, a design method based on the equivalent magnetic circuit has been used for basic design
of Interior Permanent Magnet Synchronous Motor(IPMSM). However, the equivalent magnetic circuit
method has difficulty in considering the arrangement of PM. IPMSM has high degree of freedom for
PM rotor design. In this paper, we proposed the multiobjective optimal design method considering the
arrangement of PM for the double-layer PM rotor structure that minimizes the torque ripple as well as
maximizes the torque of IPMSM. The design variables of double-layer PM rotor structure are obtained
from the Response Surface Method. Torque and torque ripple were calculated by Finite Element
Method.
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Table 3. 2%factorial design results using the
Central Composite Design
A4 AAH 2 7

314~ | pitch | length deg T TR

1 75(-1) | 3(-1) | 135(-1) | 64.39 3.40

2 95(1) | 3(-1) | 135(-1) | 72.40 291

3 75(-1) | 8(1) | 135(-1) | 67.61 3.19

4 95(1) 8(1) | 135(-1) | 64.39 3.40

5 75(-1) | 3(-1) 140(1) | 72.40 291

6 95(1) | 3(-1) 140(1) | 67.61 3.19

7 75(-1) | 8(1) 140(1) | 7551 2.81

8 95(1) 8(1) 140(1) | 63.91 2.92

9 75(-1) | 5.5(0) | 137.5(0) | 72.71 2.93

10 95(1) | 55(0) | 137.5(0) | 68.03 3.24
11 85(0) | 3(-1) | 137.5(0) | 75.11 3.01
12 85(0) 8(1) | 137.5(0) | 66.65 2.97
13 85(0) | 5.5(0) | 135(-1) | 72.46 3.02
14 85(0) | 55(0) | 140(1) | 68.69 2.25
15 85(0) | 55(0) | 137.5(0) | 72.49 2.03
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