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A Novel Vertical Axial Passive Magnetic Bearing System (APMBS)
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A low vibration dampening, low friction and low maintenance cost technology for vertical axial bearings
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Section view of the magnetic bearing
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The air gap between the rotor and the stator due to magnetic bearing support

This noval vertical axial passive magnetic bearing system is best
suited for vertical axis wind turbines (VAWTs) at inner city locations
due to its vibration dampening character, low friction and low
maintenance cost. This special Axial Passive Magnetic Bearing System
(APMBS) was developed specifically to minimize the transmission of
vibrations to buildings. This permanent magnetic bearing is much
cheaper and simpler than traditional magnetic bearing systems for
achieving highly reliable vertical supporting functions. Many current
magnetic bearing systems adopt ring magnets to supply magnetic
levitation force, but the size of the ring magnets is limited because
of the difficulty for charging the magnet evenly to produce a uniform
magnetic field. However, this new system consists of small cuboidal
magnets aligned along the rotation path of the bearing. Introducing a
unique configuration of the locations of the magnets, in conjunction
with a thin mild steel sheet, has made this novel magnetic bearing an
advanced new product, which was able to unify and strengthen the
magnetic field and protect the magnets from aging.
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=== Simulated Magnetic bearing UG 7.75 LG 5.25

== Air gap distance 42.83 mm

700 rpm 800 900 1000 1100
Torque of the magnetic bearing

== Air gap distance 32.41 mm
== A gap distance 20 mm
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Measured torgue of the magnetic bearings at different air-gaps

=== Air gap distance 25 mm
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Explanatory drawing of the novel magnetic bearing

Patent Application No.: 201110327717.3(China)

This novel magnetic bearing can provide vertical axial support with

low vibration dampening, low friction and low maintenance cost for

higher efficiency of any machine which needs vertical axial bearings.
Applicatic

This innovative bearing system can not only be applied to the vertical
axis wind turbines (VAWTs), but also to other rotating devices like

flywheels, which can benefit greatly from such a bearing system.
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