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Influence of Skewed-slot Stator on the Bearing of Permanent Magnet Motor

HE Si-yuan FU Min-li YANG Jin-xia

(Zhuzhou CSR Times Electric Co.,Ltd., Zhuzhou, Hunan 412001, China)

Abstract: As an effective method to reduce cogging torque, skewed-d ot stator has been widely adopted in the design of permanent magnet
motor. However, skewed slot would produce axia force which may affect the life of bearing. This paper theoretically analyzes the effect of
skewed-dot stator on the bearing forceand proposes a method that the bearing structureis reasonably designed to decrease the effect of skewed
dots on the bearing life. Validity and availability of the method are verified by the results of real running example motors.
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1970- Fig-1 Straight-slotstator core and skewed-slot stator core
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a b Fig.4 Small bearingof skewed-slot statorwithaxial displacement
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Fig.2 Electromagnetic force produced by electricity conductors
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Fig-5 Forcesofthemotor bearing installedhorizontally
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Fig.3 Smallbearingofstraight-slotstatorwithoutaxial displacement F,=knDL B;f ,/2u , 1
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Tab.1 Calculated bearing life values of straight-slot stator and skewed-slot stator
F, /N F, /N F.N F,. /N F, /N e FJ/F, P/N L,/
1470 1238.4 1038.6 0 123.8 0.1496  0.1217 1038.6 67 564.45
1470 1238.4 1038.6 77.17 201 0.1496  0.197 5 1214.5 53 222.89
78.8%
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