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Reluctance Network Analysis of a Laminated Core Parametric Motor While the Rotor is Driving
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Since a laminated core parametric induction motor
has a planar structure, there is a possibility of using
mass production to reduce costs. In past work, we
calculated the behavior characteristics of an
orthogonal-core-type parametric induction motor in a
locked rotor, using the reluctance network analytical
model, and the analytical results showed good
agreement with the experimental ones. In this paper,
we examine the validity of applying the reluctance
network method to the analysis of a laminated-core
parametric induction motor while the rotor is driving.
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Fig. 1 Schematic of a laminated-core parametric

induction motor.
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Fig. 6 Analytical circuit model of the stator

Fluxes flowing into the rotor

R, : resistance of a bar

R,, : resistance of the short-
circuit ring

Fig. 7 Electrical circuit model of the rotor.
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KB : reluctance of the core

PRing * gap reluctance

Fig. 8 Magnetic circuit model of the rotor.
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(b) MMF's acting on the stator
Fig. 9 Expression of coupling between the rotor and

stator.
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Fig. 10 Electromagnetic- and motion-coupled analysis model of
the parametric motor.

Table 1 Parameters of the motor.

a=20.0, b=12.5, c=11.5, d=5.0, g=0.3

Dimen
imensions [mm] £e=20.5, Ds = 100.0, Dr = 41.4, /= 19.0

50H600 (Nippon Steel Corporation)
Non-oriented silicon steel strip with a
thickness of 0.5 mm

Material

Windings [turns] N1 =700, N2= 700

Primary: 5.165, Secondary: 5.185

Winding resistances [Q]
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Fig. 11 B-H characteristics of the core material.
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Fig. 12 Linkage of the analytical models of stator and

rotor.
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Fig. 13 E1-E: characteristics of the motor in the locked

rotor.
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Fig. 14 E1-E2 characteristics of the motor with no load.

HARICHBSFESE Vol 29, No. 6, 2005

NI | -El ectronic Library Service



The Magnetics Society of Japan

4 — T
T | e Meas ]
> | Calc. e
< [}
© [f=50Hz ,°* e
X 2F o . T e
- . .
g 0
g [ ] a"’ E1 = 42 V ‘\
S ¥ C=26uF
0 1 1 1 M
0 1000 2000 3000

Rotation Speed N (min Y

(a) Torque-speed characteristics

2 | i
§1 00 @ Meas. e ‘o ]
O Calc. "’0 ]
o [ o i
= ot o/ _
S F e % f=50Hz -
8 [l E=a2v ]
I C=26 pF

dC) 0 N 1 N 1 s

©o 0 1000 2000 3000

Rotation speed N (min ~)

(b) E2-speed characteristics
Fig. 16 Load characteristics of the motor.
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