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Shape Optimization of Conductor in Induction Motor

For Torque M aximization
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Abstract : Motors using permanent magnet widdy used for a power source of hybrid vehide but nowadays lack of supplying
of rare earth resources occurs cost increasing problem. Thus there are many efforts to substitute non-permanent magnet motor
with permanent magnet motors and most of al squirrd cage type induction motor is announced for an aternative. A
conventional approach for induction motor optimization problem is changing rotor conducting bar’s shape based on parameter
optimization. However, with this technique, shape change and motor performance between initid and optimized modd is not
large different. Using Level-set method boundary of shape moves by sensitivity of objective function thus the optimized shape
is different than parameter optimization result. In this paper, Level-set method applied to Squirrd Cage Induction Motor’s
conducting bar for a power source of hybrid vehide to maximize torque at operating region. To validate proposed method,
compare the flux density a each angle of rotor, mean flux density at air gap and torque between optimized model and initia

model.
Key words : Induction Motor(f-=%.E]), Shape Optimization(34 3 %] 3}), Rotor(3] 44}, Conducting Bar(‘=411}),
Torque(E=1)
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Fig. 1 Design region
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Fig. 2 Conductor bar design : (@) initial, (b) optimal

2
&
=2

=

o,

= ot
e o

M ferromagnet
stator windings

[l design region




— ——Init
Opt

Radial Flux Density

] 50 100 150

Mechanical Angle [Deqg.]

Fig. 3 Magnetic flux density at each degree

Table 1 Result Comparison
Mean Flux Density in Mean Torque
Air Gap[Whb/m] [Nm]
Initial
. 0.5488 124.893
Design
Optimal
. 0.6340 164.403
Design
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