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[2) One-DOF controlled type
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Fig.1 Maglev implantable centrifugal blood pumps
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Fig.3 Electrical discharge machine integrated with a maglev multi-DOF

electrode driving actuator
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Fig.5 Micro actuator using photo-induced magnetization
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Fig.2 Disposable maglev centrifugal blood pump in animal test

4 LYXRBRALERERIZLEYVF1I—9%
BELUCL —T NI
Fig.4 Laser processing machine integrated with a maglev multi-DOF

lens driving actuator
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Fig.6 Micro valve-less pump using NdFeB magnet film

(Current Topics)
1) Maglev artificial hearts (T. Shinshi, W. Hijikata)
Compact, durable and high-efficient implantable

centrifugal-type ventricular assist devices and cost-effective
disposable centrifugal blood pumps utilizing magnetic bearing
and motor technologies for supporting and rotating an impeller
without contact have been developed in cooperation with a
university-originated venture company. The sufficient
biocompatibility and durability were verified in animal tests.
Furthermore, sensorless flow rate and viscosity measurement
using the maglev pumps, and fault-tolerant strategies for the
magnetic levitation of the impeller have been studied. (Figs. 1 and
2)

2 ) Electrical discharge machines and laser processing
machines utilizing multi-DOF and high-response maglev
actuators (T. Shinshi)

Magnetic levitation actuators work not only non-contact
guideways but also multi-DOF and high-response positioning
mechanisms. Focusing on the positioning characteristics,
electrode driving actuators for electro discharge machines (EDM)
and lens driving actuators for laser processing machines (LPM)
have been developed. The EDMs and LMPs integrated with these
maglev actuators showed the improvement of processing speed

and processing quality. (Figs. 3 and 4)

3) Micro electromagnetic mechanism utilizing neodymium
magnet film (T. Shinshi)

MEMS linear motors, micro diffuser pumps and micro RF
switches have been developed using neodymium magnet films
which have a high coercive force and a high residual flux density
as much as sintered bulk ones. Micromachining and micro
magnetization of the magnet films have also been studied to

fabricate the micro electromagnetic devices. (Figs. 5 and 6)
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