3|MAlo] EEAXE JIX|= ClATE chat x|

AQIXE A S| SN &4

51B-11-2

Characteristic Analysis of Disk Type Single—phase Switched Reluctance Motor
with Pole Shoe in Stator

Z &
(Min-Myung Lee)

Abstract - The main advantages of Disk type Single-Phase Switched Reluctance Motor (DSPSRM) is the simple
construction, rugged structure, low manufacturing cost and simple driving circuit. It is especially possible to make the
short axial length of DSPSRM. Therefore, it is suitable to setup this motor in a narrow space. This paper presents the
shape design to maximize the average torque of DSPSRM that is achieved by 3D Finite FElement Method (3D FEM)
considering the nonlinear of magnetic material. The characteristics of two different rotor shapes are compared. The
design parameters, such as the rotor and stator pole arc, are selected to the parametric study. The effect of pole arc
ratios on the torque performance is investigated. From these results, the optimal pole arc to produce the maximum torque

is determined.
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Table 1 The main dimension of initial design for analyzed
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s %7 A-type B-type
pole shoe t 0 35
stator dia. Ds 110 110
rotor dia. Dr 125 125
stator axial length L 28 28
stator slot length 1 10 10
airgap g 05 05
pole arc Bi 32 32
stator pole arc Bs 25 25
rotor pole arc Br 23 23
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Fig. 3 Analysis of A-type
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Fig. 5 Typical B-H curve of M19 silicon steel core
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Fig. 6 Calculation of average torque
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Table 2 The ratio of stator pole arc and rotor pole arc
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Fig. 4 Analysis of B-type

Stator 2] Rotor?] Pole Z( 8,)
Pole %

(B 21[mm] | 22[mm] | 23[mm] | 24[mm] | 25[mm]
23[mm)] 1.09 1.04 1.00 0.95 092
24{mm)] 114 1.09 1.04 1.00 0.96
25[mm] 1.19 113 1.08 1.04 1.00
26[mm] 123 118 113 1.08 1.04
27[mm] 1.28 1.23 1.17 1.13 1.08
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Fig. 7 Flux density and arrow plot of flux in 3-dimensional
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