Pl SRR AR | EMCA P HLHIAEH LM 2023,50(3)

/> #% 1 2H & ®4t Halbach 7k # [E] 5 B #l
migit

ok, F R, FE#

(B RIILKF M TSR, ZEL A/RE 150080)

OB X R [R5 F AL (PMSM ) X 7 - 7 R A AR P G 1 ) L, 4 HH — b 2D + 4B
Halbach PMSM , 7k {4k F] Halbach e 7750, AR T LB BLEL T I RGN 4548 , v = B AR b U2 7k 1
RN, 12 RGBT ACRE AL L, T 2 R A ik S AR A R AR, Bl A0 e 0 R A SR AT R A A o DL R
BRI TR s AU R DA i, o el A LA A A R A RS T G 71 B I R A A R AR 1 1 T 4 L AL
SR AL . R FRWE S M RRAIR AR 5650 . Ak /DG 241 A Rl il PMSM 75 PRIE A% 4 M RE A 155 L
T T ARG BRI T AL . e A FROC IR T LR 25 BB AR T R E T
ZE LB A B

KR Kk HEFE B ; Halbach fE5I; D #%+; AEEEER; BRTAOH

HMESES, TM351  STERARERG: A XEHS: 1673-6540(2023)03-0022- 07

doi: 10. 12177/emca. 2023. 002

Optimization Design of Less-Rare-Earth Halbach Permanent Magnet
Synchronous Motor with Module Poles *

CHU Qiw, CHE Shuang, LI Chunyan
(School of Mechanical and Electrical Engineering, Heilongjiang University, Harbin 150080, China)

Abstract; The rare earth permanent magnet synchronous motor ( PMSM) depends much on the rare earth
permanent magnet materials. In order to solve this problem, a less-rare-earth PMSM with Halbach array and module
poles is proposed. The new structure of the rotor magnetic steel of the motor is described. The main pole of the rotor
magnet is composed of two layers of permanent magnets, the outer magnet is made of NdFeB permanent magnet
material, the inner magnet is made of ferrite permanent magnet material, and the auxiliary pole magnet is also ferrite
permanent magnet material. The electromagnetic torque, the torque ripple and the cogging torque are regarded as
optimization criteria. The motor parameters are optimized by using the number of permanent magnets per pole,
magnetization angle, permanent magnet material and permanent magnet thickness. A chute-type stator structure is
used to reduce cogging torque. The optimized less-rare-earth PMSM with module poles reduces the amounts of
permanent magnets and reduces the cost of motor while ensuring the torque performance. Finally, the finite element
method is used to analyze the performances under the conditions of no-load and rated load operation, and to verify the
validity and reasonableness of the proposed motor.
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