The Magnetics Society of Japan

HAGBESFESE 22, 917-920 (1998)

WOREEZERBLE-ABRRY = 7FHE— 5 OHDEH

Thrust Analysis of a Cylindrical Linear Induction Motor Taking
Account of the End-Effect

IEAS « KB %« ZWFE* - hH —
EMRFLFRERE T LFH, RIFHHE 500 (B380-8553)
*HO HMMER, O biihitiE 1070 (8312-8506)

H. Yamada, T. Mizuno, H. Nihei,* and H. Yamada

Faculty of Engineering, Shinshu University, 500 Wakasato, Nagano 380-8553
*Hitachi, Ltd., 1070 Ichige, Hitachinaka-shi 312-8506

This paper describes the calculated characteristics of a
cylindrical linear induction motor (CLIM) for linear eleva-
tors. The magnetic flux density and starting thrust are ana-
lyzed by space harmonic analysis. The conclusions are as
follows: (1) the equivalent pole pitch that influenced the
characteristics of the CLIM is 73 mm; (2) the calculated
value of the magnetic flux density obtained by space har-
monic analysis agreed approximately with the measured
value; (3) the characteristics of the starting thrust, calculat-
ed by space harmonic analysis, agreed with the measured
characteristics with an error of less than 10 percent.
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Fig. 1 Structure of a cylindrical linear induction motor (CLIM) with two poles (/, length of motor; w, width of

teeth).
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Table 1 Spefifications of the cylindrical linear
induction motor (CLIM)

(a) Primary core

Item Symbol Value and Unit
Length of motor ! 185 {mm]
Width of motor h 314 [mm]}
Thickness of core d, 24 [mm)]
Slot pitch [ 30 [mm]}
Width of slot W 25 [mm]
Width of teeth w 5 [mm)]
Depth of slot d 20.5 [mm]
Material of core S45C

(b) Coil

Item Svmbol Value and Unit
Number of phases m 3

Number of poles P 2

Pole pitch T 925 [mm]
Turns per phase and per N 255

poles

Resistance per phase R, 2.2 [Q]
and per pole

(c) gap

Item Symbol Value and Unit
Air gap g 1 [mm]
Equivalent air gap g. 1.86  [mm]
Equivalent magnetical I 4.86  [mm]
gap

Carter's coefticient k. 1.86

(d) Secondary member

Item Symbol Value and Unit
Width of conductor h, 308 [mm]
Thickness of conductor d, 3 [mm]}
Material of conductor Aluminum alloy
Permeability of U u, [H/m]
conductor

Conductivity of o, 3.4X107  [S/m]
conductor

Width of core I 289 [mmj
Thickness of core d; 46 [mm]
Material of core SS400
Permeability of core 1 250 p, [H/mj}
Conductivity of core o, 6.7X10° [S/m]
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Fig. 2 Analytical modél of a cylindrical linear

induction motor.
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Fig. 3 Approximately distribution of the magneto-
motive force (I=5A; t=0s).
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Fig. 4 Spectrum of the magnetomotive force
distribution (/=5A).
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Fig. 5 Space distribution of the z-component of the

magnetic flux density at the primary core surface (/=
5A, f=16 Hz,s=1).
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