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Permanent Magnet Brushless AC Motor for High Speed
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Abstract - High-speed brushless permanent magnet
machines are good for compressor and acrospace
applications, etc, since they are conductive to high
efficiency, high power density, small size and low weight.
This paper describes a diametrically magnetized PM motor
with the rating of 4.3kW and 50000 rpm for high-speed
drive applications. To bear strong stress from high speed,
rotor was designed cylindrical structure, was magnetized
diametrically  permanent magnet. The  performance
characteristic of motor was evaluated by means of
FEA(Finite Element Analysis), no-load test. And then, in
order to find back-EMF constant, used FEA, search coil.
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2 & Design Parameter & Result

Power

4.3[kW]
Rated Speed 50,000[rpm]
Input Voltage 220[V]
Num. of Phase 3
Num. of Pole 2
Maximum current density 4[A/mr]

. Concentric
Winding Winding
Connection Y-Connection
Num. of Tumn for Phase 60
Resistance per phase 0.1920
Inductance per phase 553 uH
Permanent Magnet B, = L.1[T]
(NdFeB) H, = 10,400[O¢]

Outside Diameter | 96[mm]
Stator ™ Inside Diameter | 50[mm]
Qutside Diameter | 47[mm]
Rotor Inside Diameter 23.15[mm]
Air-Gap 1.5{mm]
Shaft Diameter 23.15[mm]
Depth 15[mm]
Slot Opening 2.7[mm]
Tooth width, 2.6[mm]
FRP Thickness 2[mm]
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