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Abstract This paper proposes a novel analysis method on the driving performance of LIM (linear induction motor)
by FEM (finite element method). First, a linear model was converted with a rotation model to perform the dynamic
analysis for a long time. Through the FEM model, the slip parameter for the control algorithm could be induced
effectively. The LIM for the traction system was performed at a constant V/f in the region of constant torque, and
a constant V and variable f in the region of constant power. Several slip characteristic curves according to the voltage
and frequency were calculated by FEM in advance. The driving performance was then induced by interpolating the

slip characteristic curves according to the load of the vehicle.
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[Fig. 1] Linear model of Linear Induction Motor
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[Fig. 2] Rotation model of Linear Induction Motor
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Rotating magnetic field linear velocity
V= 2*Pole pitch*Power frequency[m/s]

[Fig. 3] Transformation to line speed of magnetic
rotationg field

Radius of circle
(Center ~ secondary tail edge)

Circumference =2ar
One rotation time =T
Velocity = 2ar/T[m/s]

[Fig. 4] Transformation to vehicle speed
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V/F Constant Control

0~Rated frequency[HZ]
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= S-Efficiency
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Torque and Efficiency
per speed graph

Rated frequency[HZ]~
Rated voltage constant[V]

=>S-T
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= S-Vehicle speed

Torque and Efficiency
per speed graph
[ Torque and Efficiency- speed graph of all driving range ]

[ Driving point determination ]

Use interpolation

[ Efficiency data per speed ] [ Frequency and Slip frequency ]

can be obtained can be obtained

Control simplicity

[Fig. 5] Flowchart for driving performance analysis

[ High efficiency driving point ]
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siy| Speed | Slip | Phase | Thrust
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[Fig. 6] Characteristics according to frequency and voltage
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[Fig. 71 Thrust-slip curves according to frequency.

Velocity[m/s]-Thrust[N]

4000
__ 3000
Z
2
£
£ 2000
Increase frequency
(24Hz~44Hz)
1000
0 T T

15 20

5 10
Velocity[m/s]

[Fig. 81 Thrust curves according to vehicle velocity

Velocity [m/s]-Efficiency[n]

S
)

Efficiency[n]
S
~

Increase frequency
(24Hz~44Hz)
N\

S
N

0 f ! :
0 20 30 40
Velocity[m/s]

[Fig. 9] Efficiency curves according to vehicle velocity
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[Fig. 10] Characteristics according to frequency
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[Fig. 11] Thrust-slip curves according to frequency.
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[Fig. 12] Thrust curves according to vehicle velocity
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[Fig. 13] Efficiency curves according to vehicle velocity
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