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Tasks and Provisions for MG Designing
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This paper presents the MG designed for Toyota 42V Mild Hybrid System. Tasks introduced here on the MG are:

MG type selection, output-to-dimensions improvement and noise repression. The considered machine types are

synchronous reluctance, interior permanent magnet, induction, and field-winding. The field-winding MG is

selected here in order to suppress counter-electromotive force generated at high speed, with respect to vehicle

safety. For improved output of the on-board MG, the L/D ratio must be optimized in the constrained MG

dimensions. The following approaches are taken hereof. The rotor adopts the tandem structure to use the axial

space effectively, satisfying the required radial measures. The stator is designed with SC winding to enhance the

power within the determined dimensions. To repress the magnetic noise, the stator coil is divided into two parts

and connected in zigzag to each other with 30[deg] phase lag, thus reducing the total magnetic force pulsations.

Key words : 42V, Mild Hybrid, MG, Segment Conductor, Tandem rotor structure, Zigzag connection
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Fig. 2 MG Tasks
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Fig. 4 Sectional schematic of the magnetic circuit
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Fig. 5 Tandem rotor structure
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Fig. 10 Magnetomotive force distribution of zig-zag
connection
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Source voltage: 42V

Motor type:  Field-wound

Max. output: motoring  3.0kW
generating 3.5kW

Motoring torque: 56Nm@0-300r/min

20Nm @ 1440r/min
Max. speed: 15000r/min
Size: $153 % L262
Weight: 16.0kg

Fig. 12 MG structure and specifications
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