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Study on mechanical characteristics of magnetic levitated artificial heart and
development of magnetic levitation contro

Onuma, Hiroyuki
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In order to develop an implantable ventricular assist device that has high
durability for a small adult patient, studies on mechanical characteristics and miniaturization of the
magnetically levitated ventricular assist device were performed. To estimate magnetic attractive forces
acting on the rotor-impeller, the estimate equation of magnetic suspension force in the radial direction,
the estimate equation of ne?ative spring force in the radial direction and the estimate equation of the
restoring force in the axial direction were derived. The pump performance and the fluid force acting on
the rotor-impeller using a computational fluid dynamics were estimated, and a centrifugal pump was
designed. The small self-bearing motor and the small magnetically levitated centrifugal blood pump were
developed, and basic performances of these were evaluated.
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A B C
(mm) 58 58 59
(mm) 1.5 1.5 2
(mm) 1 1 1.5
(kA/m) 756 692 692
m 1.03 | 0.95 | 0.95
(T) | 0.392 | 0.360 | 0.387
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100 At 6.8N 6.2N 5.2N
0.1 mm 2.1N 2.0N 1.2N
1mm 3.3N 2.8N 3.0N
1 0.009 Nm 0.006 Nm 0.008
Nm
1400 rpm 40 mNm
8.0W 8.6W

8.0 W

1500 rpm
5 L/min 100 mmHg
10.9 W 13.9W 10.0W
0.13 mm 0.15 mm 0.076 mm
0.058 mm 0.036
mm  0.047 mm
)
3000rpm
5 L/min 6
112 mmHg 8
120 mmHg
8
131 mmHg
8
8
+ 0.1 mm + 0.5 mm
2%
8
0.77 N -3.3N
+ 0.1 mm + 0.5 mm
39%
9%
0.2%
)
80 At 2.3 N
0.1 mm 1.2 N
Imm 2.7 N
1 5.7 mNm
2300 rpm 10 mNm
6.7 W
2300 rpm 5L/min
100 mmHg
71W
0.014 mm
0.039 mm
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