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Finite Element Analysis of a Linear Indution Motor with Cage-type Secondary
Taking Account of End-bar Resistance

*Park Seung-Chan,
School of System Control Engineering. Dongyang Univ.,

Abstract - In this paper, electromagnetic fields
of a linear induction motor with cage-type
secondary are analyzed by the finite element
method. Contact resistances between end-bars
and secondary conductors are considered in the
finite element analysis. The field quantity is a
magnetic vector potential transformed into a
phasor form. As a result, the sensitivities of a
phase current, thrust and normal force are
presented according to the variation of the
contact resistance.
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Fig. 1 Analysis model
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Table 1 Specifications of the model

g}e}ul g < 9 AAA
AzrAG VL v 220
Fo4 f Hz 60
2r&T Vs m/sec 4.8
13& o} L mm 200
—v‘l‘ p 4
12134 2%% h mm 40
f3old €25 q 2
£F0X ts1 mm 6.6
2% W. mm 3
G4 g 8 5/6
124% & N turns 104
12 AEdF  Npn turns 832
vtay ol Ia mm 90
13& A% R1 Q 19.6
1A T3 g mm 1.5
23& EFHA te mm 5.7
back-iron ¥4  diron mm 10
back-iron & W mm 490
WA ¢ & (Cu) Qm 1.73x 1078
LI=3b Dbar mm 3
Aevpd A ar mm* 15
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Fig. 2 The secondary circuit model
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Table 2. Sensitivities to the contact resistance

R.= 0 R.=0.1R, Sensitivities
)i[{:j— 2.055796 | 2.055035 931\{ =-77.2
i?N] 63.80201 ] 63.77738 g;’: = -2500
iﬁi 164.27921 | 164.38244 ggy = 10478
;:E-T]é 1.8056 1.8057 % = 10.15
;biqf_ 1.5076 1.5079 %Bléi— 30.45
E 3 AEAY dAstd 99 54 4 A4

Table 3. Characteristics according to R. variation

R.=2 R, R.,=10R, R.=20 R,
ARH
L(A) 2.0401 1.9677 1.8474
9

287 . X

B (N 63.2875 60.6693 55.4288
U4
B, () 166.411 176.3445 193.0656
1A% 1.8059 1.8066 1.804
Bun(T) ) ) 8047
N 1.5147 1.5442 1.5808
Bbm(T] ] ) )
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Fig. 3 Flux distributions according to R, variation
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