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A study for an improvement of high speed response by flux density feedback
on Active Magnetic Bearings
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Toru NAMERIKAWA, Kanazawa University, 2-40-20, Kodatsuno, Kanazawa-shi
Fumio MATSUMURA, Kanazawa University,2-40-20, Kodatsuno, Kanazawa-shi

For adopting Active Magnetic Bearings to machining spindles, it is important to get high
dynamic stiffness which is more than 10kgf/um . It requires high speed response for the control
system. The square root of ”stiffness/Mass” is a barometer as an upper limit of compensatory
frequency against disturbance. The range should be more than 10kHz, if possible. But there
are several problems on whole system, especially, on electro magnets and its drivers. One of the
reason of slow response is due to eddy current in the magnet core. At high frequency, alternating
component of coil current induces eddy current in the core, and then, flux response becomes
slow and soft.

One of the approach to slove this problem is the selection of the core material, though,
almighty material has not gotten yet in spite of great efforts.

Hence, our approach which is taken here is the flux feedback. The flux feedback loop is
attached between air gap and the input terminal of the driver. The core is made of normal thin
(0.35mm) Si-doped iron plate.

The response speed becomes high against normal coil current feedback, which are shown with
experimental results. Further the stability of the closed-loop system is discussed. Finally, the
compliance characteristic is shown adopted this type of feedback on Active Magnetic Bearing.

Key Words : Flux Feedback, High Speed Response,
High Stiffness, Active Magnetic Bearing
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