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Performance Characteristics of Tubular Linear Iduction Motor

F B M
(Eun- Ung Lee)

Abstract

The purpose of this paper is to analysis and develop theoretically the characteristics of tubular linear ind-

uction motor, which is a special industrial motor that generates directly thrust force from electrical power.

The Poisson equation about vector potential which is created by the application of Maxwell electromagnetic

equation with the speed considered, results in modified Bessel equation by the assumption that is applied to

each region of the experimental motor.

Vector potential, magnetic flux density, secondary current, and thrust force according to its region re-

spectively were found out by substituting boundary condition for this equation and rearranging.

Besides, a attendant materials, that is, thermal characteristic, which is one of the characteristics under the

operation of experimental motor each part’s magnetic flux distribution characteristics within active zone, the

required time for reciprocating motion, and variation of power factor vs. a slip were found.
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1, Stator

number of phase
supply frequency
iength

height

number of slots
number of poles
pole pitch
synchronous speed
slip

slot depth

slot width

teeth width
material

magnctic flux density
relative permeability
number of coils
turns of coil

permissible current of coil

3

f=60(Hz)

L =258 x3(mm)
H=50(mm)

S=18x3

p=2orb

r=53(mm) or 123(mm)
vs=2 rf[m/s]
s=0.1~1

20(mm) (average)
8(mm]}

6(mm)

0.35(mm] thickness
electrical steel RM-14
B=0.8~0.9[wb/m?)
uy=T7 000

183

0. 7mm enamel coil x132(turns)
about 5 (A]

search coil:measuring core temp. 0.6{mm]} coil
(100Q at 0°C)
0.6(mm) coil
(100Q at 0°C)
0.7(mm) enamel
coil 4 turn

measuring coil temp.

measuring emf

II, Air gap

2{mm) (average)
o= 47x107" (H/m)

length of airgap
permeability of free space

m, Traveller

material aluminium alloy 6066
aluminium purity 93-93.6(%)

length 2.866(m)

weight 7.1015(kg)

1. 71 x1072{m)
0=2.15%107(5 /m)
=1

0. 047(Qmm? /m)
0.35(Cal/cm. s.c®)
2.70 (g/cm?)

radius of bar

conductivity

relative permeability
relative electric resistance
thermal conductivity
specific gravity

_
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