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Application of long stator PM-type tubular linear synchronous motors for
elevating a vehicle of gravity-driven rail-guided urban public transports
--Proposal of a tubular linear motor with large thrust for low speed direct drives --

Shin Jung-Seob (The University of Tokyo), Takafumi Koseki (The University of Tokyo)
Geuk-Sub An (Sung Jin Hi-mech Co. Ltd), Kim Houng-Joong (Sung Jin Royal Motion Co. Ltd)

As Gravity-driven rail-guided urban public transports, many researches on Eco-Ride have been
conducted. Now, mechanical traction such as chain, rope is used to driving the lift part for elevating a
vehicle. By replacing such mechanical traction with linear motor, noise or attrition of the lift part can
be reduced. So, it can enhance environmental compatibility and save labor needed to maintenance of
machinery and equipment.

However, in the case of linear induction motor, it is difficult to employ the characteristics of its direct
drive because of high thrust force in steep slope, thermal problems in low-speed drive. The authors
thought transverse flux linear synchronous motor that can gain high thrust at low speed can adapted
to the lift part of Eco-Ride vehicles.

In this paper, the authors discuss the application possibility of Transverse Flux Tubular Linear
Synchronous Motor we developed to Eco-Ride vehicle, introduce the fundamental characteristics and
the calculation of thrust force using 3D FEM analysis,

Keywords:: Gravity-driven urban public transport, PM-type tubular linear synchronous motors, Large thrust
Transverse flux linear synchronous motor, FEM analysis
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Fig.1 The fundamental structure of TFTLSM
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Fig.2 FEM analysis of the Open Type Flux Concentrated TFTLSM
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TABLE I
SPECIFICATIONS OF OPEN TYPE ANALYSIS MODEL
Variable Unit Value Variable Unit Value
Size of armature mm 90x78x108 coil turns 50
Number of phase phase 3 Rated current A 5
Mass of mover kg 5.76 Maximum thrust N 306

3 f&bbvic

AW TIE= 2T 4 ROk H 2o FFEEENIC, Elfic Y =7 YT —& OF8E L THEED KBS RAEE %
o, i E—%& 5D TFTLSM DS ATREM 2T L, Z0RAEE 2 R LARERELZ AW HOOHEE Li-, £
e om L E BT 2B R LR E T TFTLSM O A —F v A ThRER L=, 5% OEE LT, KABEA T
BT~ DOk & ORRNITAE Z BT 2 PO TIRORENZ X 2 FrEDRFEE TV 0,

BEIR

(D BoEasE, &L, £ AR, ZEFAK, WD XY A= RBETREY AT A [maF 4 K OB%, %11 9
HEE) & AREOHIE S AR YT KGR SCE, (2009-9), 370-374

(2) Nicola Bianchi, Silverio Bolognani, Dario Dalla Corte, Francesce Tonel : “Tubular Linear Permanent Magnet
Motors: An Overall Comparison”, IEEE Trans. Ind. Applicat., Vol. 39, No. 2, pp. 466-475, MARCH/APRIL 2003
(3) Weh, H, Hoffman, H, Landrath, J, "New Permanent Magnet Excited Synchronous Machine with High
Efficiency at Low Speeds," Proceedings of the International Conference on Electrical Machines, 1988.




