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Influence of internal slotting of rotor on cogging torque of segmented

permanent magnet synchronous motor
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(1. School of Transportation and Vehicle Engineering, Shandong University of Technology, Zibo 255000, China;
2. Shandong Tangjun Ouling Automobile Manufacturing Co. Ltd, Zibo 255000, China)

Abstract: The problem of permanent magnet synchronous motor with the large cogging torque is
studied, the mechanism of cogging torque was investigated and the influence of air gap magnetic
density waveform on cogging torque was analyzed. On this basis, the correctness and feasibility
of slotting the rotor on the upper side of permanent magnet are verified. Taking 3-phase 8-pole
48-slot rectangle-type permanent magnet synchronous motor as an example, auxiliary slots of dif-
ferent shapes and positions are arranged at the rotor on the upper side of the permanent magnet;
the variation rules of slot torque, counter emf, air gap flux density and amplitude of air gap flux
density for different positions and different shapes of auxiliary slots are analyzed. According to
the result, compared with four other kinds of slot type, rectangular trapezoidal auxiliary slots has
the best effect on reducing the torque of the tooth grooves. The optimal matching parameters are
determined and compared with the motor before optimization, the optimized motor improves the
sinusoidal waveform of air gap flux density, showing that the performance of the motor can be
improved by slotting the rotor on the upper side of permanent magnet.
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Fig.1 Diagram of permanent magnet segmentation
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Fig. 2 Contrast diagram of air gap flux density waveform
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