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A Study on the Design of Linear Motor with Transverse Flux Configuration
for Railway Traction System

#£ 8 # - Herbert Weh™
(D. H. Kang - Herbert Weh)

Abstract - According to the development of power electronic element(GTO, IGBT) and material for electrical
machines{permanent magnet, super conductor), the technology for electrical machines is now a day rapidly developing.
Here with, a novel electrical machine, based on the new conception of transverse flux configuration leads to a
considerable increase in power density and enables simultaneocusly high efficiency. The transverse flux machine with PM
excitation will be applied to gearless direct drives for railway traction system. The designed and measured performance of
transverse machine for railway traction system revealed a great potential of system improvements to reduce linear motor

mass.

Key Words : Novel electrical machine, Transverse flux, Machine with PM excitation, Railway traction system,

Gearless direct drives

.M B

AR BEM(d : GTO, IGBT)S} A28 A7z &
B AB(d : JEF FTAY, 2AHEA, vHZA A4A48)
o) wAd wet AX 7] 7leo] vlgdHon wSAHT gl
o 7)o HES AR AA MEE =4 MELR Y
Be &Y AF/7 ML o

P& ANF7)= AL "] olFate] ol uigke] disj
2ugks el m glen, £ olFxiet Z2 Wt s HEF
2 et 5y AFE IBA()e 2718 A A%
FIEE & FYUSE & £ UL, LHge] Qe ¥ ¥
g PMoe Fo (L Hogez Afel il HFY
AEe ¥ Y& 98 = Uyl " 53] ¥ HEY
F%o) QFHE AVIAEA, A= A, 7|8 g9
2 AFFEY FRFAR o Hse2].

B3 97AY oa H2y AFrE At AF &
AAR ¢ MY 33 Aade HEgAd F$ duk A
3 FEAF B8] 3u] o]Y w2 FHIEZE IFE F
A7l Wl AFol A, AXFxo HFFe BEEjI,
B w88 50 % A= 7 7Hesici3]

B s=fMe Ax A%E nEy Ay dE571E AAs
B3, ¥ YAE AP vt HFFsAd

F ® B SREFVIRT TROHE £ EHREAY
Ek's

. Professor of Institute of Electrical machines,
Traction and Drives at Braunschweig Uni-
versity

¥ BT : 19984 108 158

BRET 1999 47 198

TIE® R

HT X8 DEY BAY TSV ol 2E AP

2. FFXMoiX BEY MEI| 0B

Moving

28 1 858 MNETY T2 A
Fig. 1 Basic model of transverse flux(TF) machine

a9 19 5% As7e A4 AR A 7jzge)
0. [ATIY W A& 0.7 B2 o, B derigd 2L
2 ANAYE JL2 87 A, & YA} A
A7 4AE Bz gL BAATZ A AL 0.0 A
Pdga AF7)Y o)F WP xd IYFAF WA A
F719) Aol 2ol dr. HHY HEsY AL
718z AR 2o A7) el @9 AHT
S 284 S BEE AE 5 YUtk

329 19 71234 2AVbed ¢y ¥4 9
Fae & 4 ()3 24l



BESH R 48B% 6% 1999% 67

Ko @g 1)

Fua = 328 1,

7NN, peE 7Y FAE, 6, = 71AE, s FF,
e 30A olde A (Dt ¥FY FE7 YEA
Axg A7 HAAN 7EAez o) §si gt

B Y WE Fue 333 333 whvisn 7x
go) Ao AL & F Utk &Y BEFNE HAA
5L 7IARY T2 AR AR A2 NAYHL A7)
3ze) ¥£348} AMY xAS Wl AT ¥ Ao
Fol FHAAY AvlAA FAL AA dASRE 24 ¥
YEE FNE F UE A4S AT AT

2 144 ©,=2000 [AT], =05 [un], 7,=10 [mm] & 7
o WAE 3 YxE 314kN/mioj ot

a3 2 3™ &Y MEY gy
Fig. 2 Rotary type of TF machine

29 2¢ 94 959 %7 148 duin ded 3
59 AFsloA EAstE ewdel gt Y Fue Ade
2 B ¥4 WIPD 5&E ¥ 4 YT, BTV A
He 29 4 & F2E AT A

a8 3 PR X HEY M7 @Y
Fig. 3 Permanent magnet(PM) excited TF
machine

302

a9 39 PR o4 B3y AFAE 2YUESE 3
AN AR BAR] FANE AYY W2, T
A4AA BASRE AAE BIANY AAE BFAPeR
¥& T A4 UES 9 5 U

A Y FTANY AT BT A4 LA
@ gos BN, FF FUH T FFor F
Adg 27 A8 BAo) Ak BYE , VF AwAA 4
ADQT B2 24 39 39 AR 4ASHE
s,

4
F F, ——
0, @, e
Tp 2‘Ip 31;) -

a) 18 1o g%y J|rady
a) Fig. 1 model

F, ! Fe
@n @a .................
T, 2Tp 31:p B

bl 2% 32 YFXMOIXt YAY A
b) Fig. 3 model
2 4 AT Aol WE IIXA(O, )Y FAF

Fig. 4 Magnetic motive forcelMMF) - thrust force

a3y 4% AR YA wE ARY-2AEHoT dH
P wkoz ¥ BNV A HFY VE2EDLS
<xL2r,,FRAME HFE U2 ook HR, FFA
Hojz H&2E RAde  <x<2r,FANAME 0€x< 1,7
Zboll A7tE HF wWam dtdae H{FE Foor Aok

a9 58 9FAN odx AFY "FrldA wste F
@ F, ohlld F, 549 Fz& Adsy 98 7435E&
g relSrrR et} o)A AR H4A T FEE
9ald "R gz BA A" @0 TF ANAR
A7AN g A7 A FFAcka 7ZFREAT. 19 6
Ui waEE ARy A3 2y FrrEEE A
88 ZARYDG o714, RaT Rexe 359 A7NAE,
Rme 9324 A7AE, O, F744 71844, 0,54 0,
E 2% 59 AR A xpLolrt,

o & a2 -z X




Stator

(LR

B-l X ; B@ hm
Bar| i i Stator
b
i bp hi- y
21‘, — 1 ———

ag 5 9RXA X EEY MET 2ol N 29
Fig. 5 Simple analysis model of PM excited TF machine
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Table t Spec. of designed motor
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Table 3 Comparison of the simulated data and the
measured data
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