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Development of a miniaturized magnetic bearing for an artificial heart

with diagonal-flow pump
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Fig.1 The magnetically suspended diagonal flow pump

2. 2 FHR T RRESEEE OFE

Fig.2 AR A D REREIS 2 K D El7 i il o e
TR, AR IR TR SN D X 5 e H IR
AICL DA T AHRDEF AL TND, 22 TR HETHh L —

FEEZUE « R L Hd%

A NP CEFNN N EZ T T8 E 2D, ZOHE, a4
RS 2 & CL SRR TR SV A T AN HIEIRG T & A
S, HAET F v v THROBHRE D, WP v v 7RO
FUTTID D, Z DORER, 10— X T4 7R ORI S| 1M X
10— BB S D Z N ATREE 72 .

Permanent magnet Rotor

Fig.2 Magnetic flux pass way for axial position control
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Fig.3 Developed magnetic bearing (Prototype)
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Fig.4 Flow of the optimization design for the magnetic bearing
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Fig.5 Result of the optimization design with genetic algorithm

Table.1 Size of each part of the magnetic bearing

Attractive force [N] 6.52
Power consumption [W] 2.81
Current [A] 0.429
Cross sectional area
of the permanent magnet [mm?] 639
Length of the permanent magnet [mm] 309
Winding [tun] 494
Length of the magnetic bearing [mm] 72
Diameter of the magnetic bearing [mm] 76

Fig.7 Flux density (separated magnet type)



