rE®E I RKFFR
el ESW J. University of Shanghai for Science and Technology Vol.44 No.5 2022

E S 11007 — 6735(2022)05 — 0464 — 09 DOI: 10.13255/j.cnki.jusst.20210914002

ETHRMEERkEETBIRRRFEITE

A £, F E, F X
CLg B TR MU C AR 2208, i 200093)

HE. Rb T AR FRPERER T BT RATLG R BEY, AEET T
B . TR AR R Fe KRR B @ o B 3 AR UL, EE B AKEER R @ AT, BB R A TR IE R
HA5EeHwm, AR FdA2, FrArER AL 648 24 4 14 BABR T oL t, Bt
LR BATEESHT, R BIREZGRNRS T HERE; REANTARTEFRTHER
Pk, 36T RRADALL KR BB AN A e WA, AR KR E PO RRE
FH ., KB T AP IF B BRATALA @ &, A BAALR T RAAC R IR IE

R : RWXAKME Y BAL; FHRMI; MATRE; KBRS, WARKRA; LFHE
I

FESHES: T™M 351 XERFRERD: A

Calculation of eddy current loss of permanent magnet synchronous
machine based on analytical model

ZHU Tuo, LI Zheng, LI Zi
(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: A rapid analytical model of rotor eddy current loss for surface mounted permanent magnet
synchronous machine (PMSM) with retaining sleeve was proposed, accounting for the stator space-time
harmonics, eddy current reaction and circumferential segmentation of permanent magnet. When
considering the circumferential segmentation of permanent magnet, the secondary harmonics and their
coupling effects were ignored to simplify the calculation process. The analytical model was applied to a
six phase 24 slot 14 pole PMSM. Firstly, the convergence of the results was analyzed to reduce the
truncation error and improve the calculation efficiency. Then the accuracy was verified by time-stepping
finite element method. The average eddy current loss obtained is in good agreement with the analytical
solution of the model. Finally, the eddy current density map in the permanent magnet layer was drawn
by using the analytical model. This analytical model can quickly obtain the response surface of eddy
current loss, and provide theoretical basis for motor design and optimization iteration.

Keywords: surface mounted permanent magnet synchronous machine; eddy current loss; analytical
model; permanent magnet segmentation; eddy current reaction; stator space-time harmonics
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