Pl SR HIBA | EMCA B AL HAZH) 2 M 2023,50(10)

B E BV IR R FEERBILRE
%8 IR IT 57 1

FEW, Hah
(Tl k% &5 T45%,13F %M 110870)

O WSO TR0 S R 1) 7 Rl W R VI B A LR IR A A R B T R, e
MAGVBIERALIER 1217, T LSS AE T, @y 7 = 4ERa AR E B B I e & i 5
SR FIEHLA S S I O0 , 50 5 A5 AR AR B S LA ) 8 23 B it 4 A R M o
A BRITIT LT LA SRR S5 SR IARE , PSR HR AR A AR BR . R =4 A BROTIE X LA TR T80 T A 3
JEG AT 8] T L AR RIRE SR AR S A I O . BT BT VR SE, LA A SR XS FI i
7K Ve BIRLEE A, UEITIZ Ve 20 R G B Al AT PR A B

KR MEELR; REIEE; #EE VIR, MEBIFELBEN; BREERER; Z#B/RTE

FE 43S TM383 XERFRERG: A XEHS: 1673-6540(2023) 10- 0054- 08

doi: 10.12177/emca. 2023. 117

Finite Element Analysis of Temperature Field of Transverse Magnetic
Field Flux Switched Electric Excited Magnetic
Suspension Linear Motor

LI Jiayu, LAN Yipeng
(School of Electric Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: The temperature rise problem of magnetic suspension linear motor with transverse magnetic field,
electric excitation and flux switching is studied, and the cooling system is designed to ensure the normal operation of
the motor. The structure and operation principle of the motor are analyzed, and the three-dimensional steady-state
temperature field mathematical model are established, and the boundary condition equation are derived. Considering
the heat exchange of each part of the motor, the thermal conductivity of each material and the convective heat transfer
coefficient of different parts of the motor are determined. The copper loss and iron loss of the motor are calculated by
finite element method, and the corresponding heat of formation is obtained. The three-dimensional finite element
method is used to calculate the temperature field under different working conditions of the motor, and the temperature
field distribution of the motor core, armature and excitation winding is obtained. Finally, the cooling system is
designed, and the temperature distribution under natural air cooling and forced water cooling conditions is compared,
which proves the feasibility and rationality of the cooling system.
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