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The Simulated Calculation on Electromagnetic Fields of the
High Speed Magnetic Levitation Vehicle

CHEN D+ xiang, PAN Meng chun, LUO Fetlu, TIAN We gang, HU Yuar yuan
(College of Mechatronics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract:The levitating and propulsive electromagnetic fields of the high speed magnetic levitation vehicle is studied by using
the finite element method. The tide of the thrust and levitation force varying along under the running condition is highlighted and an
experiential formula is derived. According to the analysis and the calculation, the thrust and leviation force are related to the power
angle, and the sixfold frequency undulation is found in thrust and levitation force due to the influence of the discontinuousness of the
stator grooves and the material.
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Fig. 1 The structure diagram of linear synchmwnous motor in
(51 nomal conducted high speed magnetic levitation vehicle
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Fig. 2 The magnetic induction intensity distribution Fig.3 The magnetic induction intensity distribution
in the center of air gap without grooves in the center of air gap with grooves
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Fig.4 The variety of thust and levitation force according to power angle

s <18,

= 4.5

S 4

g3

£

e 25

1.5
En
0.5} : : : :
00 000i 0008 0012 0016 0.02 O o00s 000 0013 0016 002
time/s time/s
5 6
Fig.5 The calculation solution of levitation force Fig.6 The calculation solution of thmust
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FX = (= 3.27x + 130 08x’— 1830.58x + 11852.2) * (407.29y° — 1138.96y° + 3743.75y — 218.2) *
(0.014z° = 0.9282%+ 150. 24z — 197. 09)/27%" (1)
FY = (- 16141x°+ 6413 T3x” = 85%6. 6x + 420015) * (- 8333y + 1695 83y” — A5 &y + M14) *
(- 0.0432° + 87.95:%+ 76. 08z + 866. 72)/45143" (2)
FX ( :N/m), FY ( :N/m), x ( :mm), y
( :kA), z ( :A)
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