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Torque Analysis of 4/2 , 6/2 SRM for High Speed Blower System

Hyun Min Kim , Jin Woo Ahn , Dong Hee Lee
Dept. of Maechatronics Engineering, Kyungsung University
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Table 1 moter type

Parameters Value
Rated output power 600 [W]
Rated torque 0.2 [N m]
Rated speed 30,000 [rpm]
Rated current 7 [A]
Number of stator 4
poles
Number of rotor 2
poles
Bore diameter 30 [mm]
Outer stator diameter | 80 [mm]
Stack length 30 [mm]
Minimum air-gap 0.25 [mm]
Stator pole arc 46 [Deg.]
Rotor pole arc 102 [Deg.]
El?llllll'l?se trur(t)lt;/;)lilr;sse 150 [turn]
Ryn 0.5 [Ohm]
?(unalignedinductanc b [mH]
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‘ rotor pole arc > (2 x stator pole arc) | Definitions:
¥ Accepted torque error: T, %

‘ Calculate T,, average torque with | Minimum air gap

conventional rotor structure

Max r, = bore radius - Min air gap

¥
Initial rotor position = unaligned position
Air gap = Minimum air gap
Index of rotor position k = 1

L

Number of nodes : n-nodes

Step angle between nodes: Aangle

Run FEA
Torque (k) = T
overlaps stator 7 __—+o— Rotate rotor : Ag
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Torque (k) = Ty
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Save Torque
Save radius
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Fig. 1. Flow chart for rotor shape optimization
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Fig. 2. Optimal air-gap structure for constant torque
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Fig. 3. Analyzed results of a optimal air-gap 4/2 SRM

x10°

0 20 40 60 80 100 120 140 160 180

0 20 40 60 80 100 120 140 160 180
(b) B3 54 si4

08 4. 35 z|H3 4 6/25 RNl EA i 4

Fig. 4. Analyzed results of a optimal air-gap 6/2 SRM
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Table 2 torque, inductance Characteristics of 4/2 and 6/2 SRM
T 4/2= 6/2=
maximum inductance 2.1[mH] 2.34[mH]
minimum inductance 1.2[mH] 1.4[mH]
maximum torque 0.3[N] 0.24[N]
minimum torque 0.62IN] 0.59IN]
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