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Development of High-Torque Density Pancake Motor for Automotive Applications
Hiromu Kamiyama, Toshihiko Noguchi (Shizuoka University), Akihisa Hattori, Yoji Yamada, Seiya Yokoyama (ASMO Co., LTD.)
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(c) Speed-torque characteristic.
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(b) Motor drive circuit.
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Fig. 1. Benchmark model.
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Tablel. Preconditions.
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Motor outer diameter

Supply voltage Vg
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(a) Extra voltage. (b) Winding resistance.
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Fig. 2. Electrical circuit design.
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(d) Consideration of magnet overhang.
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(b) Consideration of slot width.  (c) Multiplication of torque and number of turns.
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Magnet overhang (mm)

|—m— Slot width 6mm (outside) ~—o— Slot width 6mm (inside)
- -4- - Slot width 7.5mm (outside) - 4- - Slot width 7.5mm (inside)
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Change of magnet overhang
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(e) Relations of quantity of magnet and torque.
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Magnetic circuit
(f) Decision of magnetic circuit.
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Fig. 3. Magnetic circuit design.
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(a) Torque-current characteristic. (b) Speed-torque characteristic.
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Fig. 4. Motor characteristics.
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