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Recently, permanent magnet synchronous motors(PMSM) are widely used in industrial fields due to various
advantages such as high speed operation, high efficiency, and compact design. However, PMSM has the disad-
vantage of noise and vibration caused by high magnetic energy during the interaction between the stator and
the rotor magnet. These drawbacks have a significant impact on machine performance. Moreover, vibration
and noise cause eccentricity, bearing defects and PMSM misalignment. Therefore, it is important to identify
the vibration sources of electromagnetic that cause vibration and noise. Therefore, torque pulsation must be
taken into account at the design stage.
Therefore, in order to analyze the influence of each source, we propose a PMSM design with the same charac-
teristic performance as the fractional pole/slot combination, and derive the dominant model of the pole/slot
combination for each electromagnetic vibration source through finite element analysis, and the result of elec-
tromagnetic characteristic analysis. The pole slot combinations of the derived model are 8 poles/9 slots and
8poles/12slots. The main components of the 9-slot and 12-slot models are torque pulsation and electromag-
netic force, respectively. Therefore, experiments with FEM and electromechanical coupling analysis were
performed to analyze the effect of each vibration source, and then the results were compared with two differ-
ent partial pole/slot combinations.
Therefore, in this study, we derived the dominantmodel for each electromagnetic vibration source, the pole/slot
combination, to analyze the influence of each source. The derived pole-slot combinations are 8pole/9slot and
8pole/12slot. As torque ripple and cogging torque in the 9slot model, the torque pulsation is lower than that
of the 12slot model. However, the electromagnetic force of the 12slot model is lower than that of the 9slot
model. Detailed analysis and measurement results are discussed in the full paper.
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