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Magnetic performance of Halbach permanent magnet array

constructed with cylinder shaped permanent magnets
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Halbach array is effective in forming a strong magnetic field. However, it is impossible to control the magnetic field in a

Halbach array using rectangular permanent magnets. Proposal Halbach array was constructed with cylinder shaped

permanent magnets and rotating all magnets to control the magnetic field. The magnetic flux distribution of the Halbach

array using cylinder shaped permanent magnets was measured actually and simulated to provide the details on the magnetic

performance of the proposal model. In the Halbach array using cylinder shaped permanent magnets, by synchronized

rotation in the same direction with of all magnets, the slide of the magnetic field distribution was confirmed.
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Fig.2 Basic structure of Halbach permanent magnet
array using cylinder shaped permanent magnets.

Fig.3 Model of magnet holder.

Fig.4 Actual measuring stand of Halbach array arranged
eleven holders with cylinder shaped permanent magnets.
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Fig.5 Conceptual diagram of the magnetic field control
in Halbach array using cylinder shaped permanent magnets.
( rotating all magnets clockwise )
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Fig.6 Magnetic flux density distribution of the test Halbach
array using cylinder shaped permanent magnets.
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Fig.7 Magnetic flux density distribution of the test
Halbach array top side at rotating angle of 30deg.

Fig.8 Magnetic flux density distribution of the test
Halbach array top side at rotating angle of 45deg.
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Fig.9 Magnetic flux density distribution of the test
Halbach array top side at rotating angle of 60deg.
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Fig.10 Magnetic flux density distribution of the test
Halbach array top side at rotating angle of 90deg.
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Fig.11 Magnetic flux density distribution of the test Halbach
array top side at rotating angle from 0 to 90deg.
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Fig.12 Maximum magnetic flux density around center of the
test Halbach array using cylinder shaped permanent magnets
at rotating angle from 0 to 90deg.
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Fig.13 Slide performance of the magnetic flux density
distribution above the test Halbach array using cylinder
shaped permanent magnets at rotating angle from 0 to 90deg.
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Fig.14 Simulation result of magnetic flux density distribution
on the Halbach array using cylinder shaped permanent
magnets at rotating angle of Odeg.
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Fig.15 Simulation result of magnetic flux density distribution
on Halbach array using cylinder shaped permanent magnets
at rotating angle from 0 to 90 deg.
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Fig.16 Simulation result of maximum magnetic flux density
on Halbach array using cylinder shaped permanent magnets
at rotating angle from 0 to 90deg.
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Fig.17 Simulation result of slide performance of the magnetic
flux density distribution on Halbach array using cylinder
shaped permanent magnets at rotating angle from 0 to 90deg.
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