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Development of Claw Pole Type Half-wave Rectified Variable Field Flux Motor with
Wider Controllable Speed and Higher Efficiency Operating Range

ABE, Takashi
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The purpose of this research is to realize the new variable field flux motor and
brushless robust structure for wider controllable speed and higher efficiency operating range. This
research accomplished the designing, control method and evaluation simulator for a novel claw pole rotor
type motor using the variable field flux method (CP-HVFM).

We have studied the designing for CP-HVFM using 3D-FEM. The designed prototype CP-HVFM reached a rated
power of 2kW or more at a rated speed 1800 rpm under design restrictions of experimental equipment and
initial specifications. In addition, we found the best claw pole shape for maximum average torque and
minimum torque ripple. We also built an experimental system using the current hysteresis controller and
proposed the variable field flux control method to realize maximum torque and high efficiency
characteristics. And we proposed the evaluation simulator using multi-domain simulation with motor model,
inverter model, and control program model.
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Rated power 2kwW

Rated speed 1800min*

Rated current 26A

Rated voltage 200V

Motor outer diameter 160mm

Motor total length 100mm

Shaft diameter 30mm
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Pole number 8
Stator slot number 48
Armature winding turn number 15
Field winding turn number 400
Motor stack length 94.5mm
3

Stator External Diameter 160mm
Stator Internal Diameter 109mm
Stator Length 82.5mm
Rotor Diameter 108mm
Rotor Length 94.5mm
Pole Length 85.5mm
Tip Embrace 0.1
Root Embrace 0.8
Tip Thickness 4mm
Root Thickness 17.4mm
Shoe Thickness 10mm
Slot Depth 11mm
Yoke Thickness 12.5mm
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Turn number of Field Windings 200turn
Tip Embrace 0.433
Root Embrace 0.767
Root Thickness 19.5mm
Shoe Thickness 22.6mm
Yoke Thickness 13.5mm
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