LIFE2013 20134E9 H 2 H—4 B [LFL (LFLKEE)

0S3-1-7
NERAIDEO-ODPMIEK[ZFLE—FICHEITH50—2 K ABARIKOE
Design of permanent magnet self-bearing motor for paediatric VAD
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Abstract: A miniaturized axial gap self-bearing motor which can generate both suspension force and rotating torque with
double motor stator has been developed for a paediatric ventricular assist device (VAD). A levitated rotor is set between
both stators which have an identical structure. This research investigated two motors with different shape of motor
permanent magnet (PM). One of these PMs has a sector shape which can reduce a thickness of PM on account of large
cross sectional area of PM. Hence, both a reluctance of magnetic circuit and a weight of the rotor become smaller. The
other PM achieve sinusoidal magnetic flux density by cutting four corners of the sector shape. Cogging torque can be
then reduced. Each developed motor successfully rotate the rotor up to a rotating speed of 5000 rpm with a rotating

torque of 10 mNm. And it indicated sufficient rotating performance of the motor for paediatric VAD.
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Fig. 1 Structure of magnetically levitated motor
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Fig.3  Experimental system of torque measurement
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‘-—-Experimental result —-Analysis result‘
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Fig. 4 Magnetic flux density
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Fig. 5 Analysis result of cogging torque
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Fig. 6 Relationship between rotating torque and power
consumption
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