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Design and Analysis of the Hybrid Magnet in EMS Maglev Vehicles

LI Yun-gang, YAN Yu-zhuang, CHENG Hu
(College of Mechatronics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: This paper researches into the design of the full-scale hybrid magnet in EMS Maglev train. The hybrid magnet was made
by combining electromagnet with permanent magnet (PM). Considering the different effects of the positions that PM fixed on, the
structure scheme of the hybrid magnet was presented. The analysis result of the hybrid force shows that hybrid magnet can reduce the
suspending power as far as the PM has a bigger ‘coercive force. According to the design requirements, the paper also calculated the
restriction on the height of the coil’s window with its width treated as a constant under the following three typical conditions: rising up at
full load, suspending steadily at rated load, and atirdcting together at zero load. The optimized parameters of the hybrid magnet were thus
attained. Finally, based on the FEA (Finite Element Analysis) sofiware, Ansoft Maxwell, the patching up effect of the NdFeB was
simulated, and the revised design results were presented.
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Fig.1 Structures of the levitation magnet in a maglev train
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Fig.2 U-type hybrid magnet
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Fig.3 Patch up with pieces of permanent magnet
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Fig.4 Relationship between the height of permanent magnet and the height of coil s window

(1) BEE K ARERR BRI , R & O R EWVN HY 6, > 13mm UUGE, R BT RFEAFR S , A
HEMAABREEE ;

(2) 3 5, >10.5mm LUR , AR AR BEXT /N BEAR AR R B3

(3) GREKE KARKEE o, NN 10mm 224, B O R EN KT 18um; K 7THIER BEHA
B, ERE SRR AT, v B O R R 30mm,

TEUWHRR , A SNSRI A B R T By RSEAE , K EZE MBI RIEE T ERH REMN

BLA o
3 ETARTHEESIEITHH

JT X BRI EERERIERE IR PR RE L B/ MR R B W R BB R 2, A 3 Ansoft B
FRITAT KA XTSI S R AT AT S,
3.1 BAPEERTH 50mm x 28mm x 10mm, E4E4 0. lmm, Smm

HEERLE 5, MESTLEHRUTILA:

(1) BRITHBELER S oRNHTEERBERRIX G, FRITHREEABR K 2N WBFEN

(2) BaEM K, WA BRKBK, Smm B T A% 1kN, 7] WLAGE S Mok il TR % T2 RER/N
B4,

(3) TEEBRERBAMEML 5000 Z[EHMET , &R A 1mm 348, ATEE 1t (0B N, T7E Smm B4k
T, AR R3] OkN MRIF S o T AR BEREAR N F A ARERR , BN T 50% o
3.2 BARBR~TH 50mm x 28mm x 18mm, 3H4EH 2mm

ZHASETHIHTEZAERILE 6, FIAXESE,7E 4000 ZMKHHE T, 7T LIS 2] 10kN 898 71,
WHERY T ARRE EXT 25mm LU , B B E O ARHR



98 HpMTR¥EER 2006 F55 S

4

+ LERHE
11 F| « E8mm{iEHE
o fHehkomm{f fH
— R E

z or J Z
g Ir o
6 V
)
5 i
!
40 500 1000 15‘00 20‘(1) 2500‘ 3000 3500 4000 4500 5000
BIFHIE / RIE BigHif / L
Bs KAREKE 10mm BITHER B6 KAREE 18mm MiTHLZER
Fig.5 Levitation force as function of current Fig.6 Levitation force as function of current
permanent magnet at 10mm high permanent magnet at 18mm high
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