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Table 1 Specifications for an in-wheel motor design

Items Values

Base and maximum speed (rpm) 300, 800
Rated and maximum torque (Nm) 238.8,477.5
Rated and maximum power (kW) 7.5,15.0
Drive input voltage (Vdc) 300

Drive output current (Arms) 100 (limit)
Maximum outer diameter (mm) 360
Material of magnetic core 35PN380
Material of permanent magnet N39UH
Maximum temperature ("C) %;8 g% ;?\i[l))

Cooling condition natural cooling
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Fig. 2 Analysis model (1/8 model), and its magnetic field
distribution for maximum power condition

Table 2 Design results

Items Values
No. of pole and slot 20,24
Outer diameter of rotor (mm) 320
Inner diameter of rotor (mm) 190
Total axial length (mm) 78
Air-gap length (mm) 1

PM skew angle (°) 1
Torque ratio @300rpm (kW/kg) 0.65
Efficiency @300rpm and 800rpm 90.8. 98
for 7.5kW output power (%) i
Electric time constant L/R (ms) 25.3
Torque ripple @300rpm (%) 1.6
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