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Development of Ultra High-Speed Permanent-Magnet Motor Driven by 12-V Power Supply

Masaru Kano®, Tetsuro Wada, and Toshihiko Noguchi (Nagaoka University of Technology)
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Table 1. Design specification of ultra high-speed motor.

Assumed engine 1500 cc class
Rated output power 1.5 kW
Rated speed 150000 r/min
Rated torque 0.0955 Nm
Overload capacity and duration 200 %, 1's
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Table 2. Electrical and mechanical parameters of developed motor.

Rated voltage 2.96 V/phase
Rated current 195 A
Number of phases 3 phase
Number of poles 2 poles
Stator configuration Concentrated winding structure
Winding configuration 1 turn, 2 parallels per phase
Number of stator slots 6 slots
Stator outer diameter 92 mm
Stator inner diameter 28 mm
Stator stack length 30 mm
Stator tooth width 10 mm
10JNEX900
Electromagnetic steel plates (0.1-mm thick, 6.5-% silicone,
423000, B,,,,x=1.8 T)
Rotor shaft diameter 12 mm
N-42SH Nd-Fe-B
Permanent magnet (Br=1.28 T, bHc=955 kA/m,

BH,,,, =310 kJ/m®)

Angular ceramic-ball bearing

Bearings with grease lubrication
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Table 3. Design conditions of five permeance coefficients.

Design type #1 #2 #3 #4 #5
Air gap length £, (mm) 6 5 4 3 2
Permanent magnet
thickness ¢,, (mm) 2 3 4 3 6
Permeance coefficient 0.33 0.6 1 1.67 3
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Fig. 1. Loss characteristics with respect to permeance coefficient.
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Fig. 4. Speed step response from 15000 to 50000 r/min and
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Fig. 2. Numerically calculated losses of design type #4.
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Fig. 3. Three-dimensional computer graphic of motor assembly.
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