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Cogging Torque Reduction of Interior Permanent Magnet Motor
Using Statistical Method

& BEH-ZE B
(Jung-Gyo Kim * Ju Lee)

Abstract — Recently, various applications of permanent-magnet(PM) electric motor have been more increased. Compared
with the other electric motors, PM electric motor has cogging torque which results from the interaction between PM of
rotor and slot-teeth structure of stator. Audible noise and vibration is caused by this cogging torque. So, the reduction
of cogging torque is main designing goal of PM electric motor. The purpose of this paper is to realize the decrease of
cogging torque using new experimental design and response surface analysis which is one of the statistical

methodologies.
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Tabe! 1 Specification of permanent magnet motor
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Table 2 Code number and variable range of Design of
Experiment (DOE)

AA AF X1 Xz X3
-1.633 1.3 mm 0.9 mm 1.8°
-1 2.0 mm 1.0 mm 5°
0 3.0 mm 12 mm 10°
1 4.0 mm 1.4 mm 15°
1.633 4.6 mm 1.5 mm 18°
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X1 X2 X3
-1 -1 -1
-1 -1 1
-1 1 -1
-1 1 1
1 -1 —1
1 -1 1
1 1 -1
X= 1 1 1 (8)

0 0 0

-1.633 0 0

1.633 0 0
0 —~1.633 0
0 1.633 0
0 0 —1.633
0 0 1.633

Eid 3 s (mAdEa) st 33 A=

Table 3 Regression factor from response analysis

8, 0.1788 By 0.0419
B, 0.0898 By 0.0888
B, -0.0583 By -0.0125
B, 0.1399 By 0.0752
By 0.027 By -0.0302
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Fig. 4 Comparison Results of cogging torque minimization
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