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Development of a high power density in-wheel motor using Halbach array magnets

Makoto Ito Tetsuya Suto
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We are developing compact and lightweight in-wheel motors that can increase the cruising range for EVs that are becoming more prevalent in

the de-carbon society. This paper proposes the technology to increase the motor torque by Halbach array magnets as a technology to achieve the

world- class motor power density of 2.5 kW/kg. FEM analysis shows that a Halbach-array type magnet layout can obtain a large gap magnet

density with a small amount of hte magnets compared with conventional SPM type.
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Tablel Specification of “Direct Electrified Wheel”

No. Item Unit Value
1 Power density of motor kW/kg 2.5
2 Wheelsize inch 19
3 Maximum output kw 60
4 Maximum torque Nm 960
5  Supply voltage Ve 420
6 Maximum current Ams 280
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Fig. 1. External View of “Direct Electrified Wheel.”
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Fig. 2. Calculation Models (left: SPM, right: Halbach array).
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Fig. 3. Flux Distribution (left: SPM, right: Halbach array).
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Fig. 4. Prototype (left: external appearance, right: rotor).
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Fig. 5. External View of Test Equipment.
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Fig. 6. Measured Waveform under the Maximum Output at 960 Nm
and 600 min™ (upper: voltage, lower: current).
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