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Improvement of motor and power converter sutable for control undre magnetic
saturation and six-step drive
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In this research, Motor drive system, which consist of motor, inverter and
its control technology, has been developed for traction motor of Electric Vehicle(EV). At first,
novel winding field type synchronous motor driven by 4-phase inverter was proposed. The system can
supply the power from a stator winding to a rotor field winding without any physical contact and be
driven as ordinary 3 phase AC synchronous motor. And independent current control between the field
current and the torque current can be also realized. By using this proposed motor and control
technique, power factor even in "Low-speed and High-torque" region for hill climb drive and "
High-speed" region for highway drive are kept over 90% under a voltage limitation.
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Fig.1. Sample of torque vs. speed characteristics
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Table 1. Specifications of the prototype motor
Item Specifications
Phase Pole Slot | 3phase 8pole 48slot
Cont. Max. 10 30Arms
Current
Cont. Max. 17 51Nm
Torque
Outer diameter 176mm
Core width 50mm

Cooling condition

F class, All-closing
Natural air cooling

Fig. 6 Rotor windings
of the prototype motor

Fig.7 Evaluation system
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Fig.8 Torque characteristics
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Fig.13 3 phase sinsoidal wave form
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Fig.14 Rectangular wave form
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