ANEN& e RHE
8B AESRDEEIERA
HARFOEIRAT] 12022,49(1):39.

¥

MTSTZ?% BRI RS

MTST#%I B

\\_ Hhit: ERTHRTERS055 fFKR: 021-62163904

/ ® :
SEARI _\\ J BiE. 021-62574990-436. 18918357509

fB4%. 200063 fRFE: wangcj@seari.com.cn
§3 ﬂ.:‘:g 1 LB ARGV TEERAWRSOERL R www.seari.com.cn


yany
文本框
邢庆利,王玉彬,杜锌成.
考虑铁心饱和的内置式永磁同步电机气隙磁场解析计算.
电机与控制应用,2022,49(1):39.


B AL H )2 2022,49(1) W5z 5 | EMCA

ZEK OB AN EN kR R
SE#ZBETITE

WERA, FEEMH, HER
(PEAGERF(LE) BRLEHERESE, LA 8 266580]

O MG ALEE R LD R AN AR R R BRI  3 A B E  e K RE LB DA OCRE . LA
3B B h SR N 8 K RE R A H L (FSCW-TPMSM) S 58 %0 4, AR 45 i % 53 17 75 12: Fl FSCW 14 93473 FLAEE
G3 AR T 2% RGBT I G 1 25 B0K WL 8 20 Ao RS AR R A S B G S R e AT R A =X, % IR B8 T I il 45
P LRt~ AL K R A5 A , ) AR OB 5, 5 T TR RI G 1 I AR B G S 4 52 T % I AR 0
55 FHOM BN B-H AL 2k 8 F 80 R RARFIRRE S | A0 SR GBS Zh A e 3 3R ok 2 S8 T8k
RGBT T BRSO BRI S0 45 G TE T BIR S A A MER P, i s bl
(4 L GV TR PR B A BT R AL T BB JER

KR WESKEET R, SRS, BXNSE#S; BRI, iR

hE 4K S: TM351 XHRARER: A NEHS: 1673-6540(2022)01-0039- 10

doi: 10. 12177/emca. 2021. 155

Analytical Calculation of Air-Gap Magnetic Field of Interior Permanent
Magnet Synchronous Motor Considering Iron Core Saturation *

XING Qingli, WANG Yubin, DU Xincheng
[ College of New Energy, China University of Petroleum ( East China), Qingdao 266580, China ]

Abstract: Accurate analysis of the influence of the motor structure and magnetic saturation on the air-gap
magnetic field distribution is the key to the design and optimization of permanent magnet motor. Taking the fractional
slot concentrated winding interior permanent magnet synchronous motor (FSCW-IPMSM) as the research object, the
analytical model of no-load permanent magnet magnetic field considering rotor magnetic bridge leakage and the
analytical expression of armature reaction magnetic field are obtained respectively based on the magnetic circuit
analysis method and the distribution law of FSCW. Considering the stator slot structure and the permanent magnet
distribution in the rotor, the influence of stator slot and rotor salient pole on the air-gap magnetic field is taken into
account by relative air-gap permeability. Combined with the B-H magnetization curve of the stator core material and
the local magnetic saturation characteristics of the stator core, the core equivalent magnetic resistance and dynamic
permeability are introduced to consider the effect of the stator core magnetic saturation on the loaded air-gap magnetic
field. Finally, the results of finite element simulation and prototype test verify the accuracy of theoretical analysis. It
provides a theoretical basis for the electromagnetic design and performance analysis of this type of motor.

Key words: interior permanent magnet synchronous motor (IPMSM) ; air-gap magnetic field; relative

air-gap permeability ; magnetic saturation; analytical model
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