Xl

ol

et UZeE 2000 A EAStEUE =

r
Ho

sEANM =2

A2l DC 2E2] HA[SHH X A

Electromagnetic Optimal Design of Toroidally-Wound Brushless DC Motor
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Fig. 1 Schematic of toroidally-wound two-pole brushless DC
machine, The rotor back iron is optional
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Table. 1 Optimal Design Result

Parameter Symbol  Machine A Machine B
Number of pole pair P 1 3

Inner radius of rotor magnet R1 6.4mm 181mm
Outer radius of rotor magnet R2 22.1mm 192mm
Radius to the coil Rc 23.1mm 193mm
Inner radius of stator iron R3 27.6mm 199mm
Outer radius of stator irion R4 40.4mm 219mm
Outer boundary of machine  Rs 45.0mm 225mm
Axial length L 6.0mm 20mm
Motor constant Km 0.047 5.67

Km mismatch 46% 5.1%
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Fig. 2 The variation in Km with respect to the magnet size change
for the two-pole machine without rotor iron (Machine A)
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Fig. 3 The variation in Km with respect to the magnet size change
for the two-pole machine without rotor iron(Machine B)
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