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Non-controlled axis motion of levitated impeller of the thin maglev ventricular assist device
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Abstract: A small, thin, maglev ventricular assist device (VAD), which can be implanted under the thorax muscle layer
like a pacemaker, has been developed. Two radial degrees of freedom of a levitated impeller and its rotation are actively
controlled by electromagnets constructed on a stator. An Axial position and tilt motion are stabilized passively with
self-restoring characteristics of magnets. Axial displacement of the levitated impeller, which is non-controlled axis
motion, was measured by using the three laser displacement sensors. Axial oscillation of the levitated impeller that is
caused by rotation of the levitated impeller is indicated. The motion of the levitated impeller is estimated precession.
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Fig.1 Maglev blood pump

Fig.2 Disassembled view of
maglev blood pump
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Fig.3 Radial type
self-bearing motor

Fig.4 Control degrees of
freedom of the levitated rotor
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Fig.6 Sensor output at the point A, B, C
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