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Analysis and Improvement for Single 6/6 SRM with a Saturable Area
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Single-phase SRM is cost competitive because it can reduce the number of switches for small, low-cost applications. However,
since the single-phase SRM is difficult to start itself, methods for realizing self-starting by using auxiliary magnet or auxiliary pole
have been studied. Recently, a method of self-starting by changing the shape of the rotor with a saturable area has been proposed. The
purpose of this paper is to analyze the magnetic structure of single phase 6/6 SRM with a saturable rotor and to improve the magnetic
structure of rotor with a saturable area. For this magnetic analysis, FLUX2D, a finite element method analysis program, was used.
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Fig. 1. The structure and asymmetric inverter of 3 phase 6/4 SRM
drive.
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Fig. 2. Inductance and torque of three-phase 6/4 SRM.
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Fig. 3. Motor designs without and with a saturable area.
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Fig. 5. (Color online) Design variation of the saturable area and flux
distribution.
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Fig. 6. Inductance and torque for single-phase SRM with a saturable
area.
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Fig. 7. Rotor positions during the basic starting strategy.
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Table I. Specifications of simulated motor.

Variable Value
Outer diameter 98 [mm]
Rotor diameter 52 [mm]
Air gap (saturable area) 0.3 [mm]
Air gap rotor 0.4 [mm]
Stator tooth width 26°
Rotor tooth width 26°
Width of saturable area 8°
dbrigc 0.8 [mm]
Stack length 20 [mm]
0.03 - . ——(@
®—(b)
7
0.02 / —v—(d)
§ 0.014%
. \
8 0.00 X
14
(o]
F oo : 1
"'ll" »
-0.02 s
0 10 20 30 40 50 60
ANGLE [DEGREE]
(a) 1[A]
E
Z
w
]
g
14
[}
-
-8 . T T T T T 1

0 10 20 30 40 50 60

ANGLE [DEGREE]
(b) 30[A]

Fig. 9. (Color online) Angle vs. Torque for rotors of Fig. 8.
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Fig. 11. Suggested rotor pole shape.
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