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Magnetically suspended motor for the bi-ventricular assist device
e W(ER), HaARBH, F=TV L 74 LR

Toru MASUZAWA (Mem.), Eisuke SASAKI, Daniel L TIMMS

We have developed a new assist device BIVACOR for bi-ventricular support. In this paper, newly developed
magnetically suspended motor for the BiVACOR is reported. BiVACOR has double pumps for left and right
ventricular assist driven by single magnetically suspended motor (MSM). Flow difference between the left and the
right pump is regulated by changing the amount of the second flow through blood gap between impeller top edge and
pump casing by shifting the impeller position axially. New MSM has a combined core for magnetic bearing and
motor. Both of the impellers are set at the both end of the integrated core. Back surface of the left pump impeller
faced to the core side has permanent magnets to construct the hybrid magnetic bearing with the core that electric
magnets for the magnetic bearing are constructed on. Permanent magnets for motor are set on back surface of the
right pump impeller. Both impellers are connected rigidly with a center shaft through the center hall of the stator
core. Attractive forces produced by the motor and the magnetic bearing are made balance to suspend the rotating
impellers. The axial position of the impellers is adjusted with the magnetic bearing when the flow balance between
the left and right pump is changed. Performance of the developed MSM as an actuator for BiVACOR was evaluated.
The new MSM is rotated with levitation up to a rotating number of 4,800 rpm. Vibration amplitude with a rotating
number of 2,000 rpm is only 27 micro meters and the axial position of the impeller is controllable in the range of 500
micro meters. The developed MSM has sufficient performance as an actuator of the BiVACOR.

Keywords: hybrid magnetic bearing, magnetically suspended motor, artificial heart.
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Fig.3 Left and right outflow balance regulation with an axially moving impeller
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Fig.5 Novel double-bias hybrid magnetic bearing
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Table 1 Control gain of the PID controller

Proportional gain : K;p (A/mm) 6.4
Levitation Integral gain : Ky (A/mm sec) 0.01
Derivative gain : K;p (A sec/mm) 0.006
Proportional gain : Kp (A/rad) 22
Tilt Integral gain : Ky (A/rad sec) 0.005
Derivative gain : Kp (A sec/rad) 0.0014
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Fig.7 Developed magnetic core for the hybrid magnetic
bearing and the motor
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Fig.8 Single-bias magnetic bearing and cross section
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