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Design and Implementation of a Fault-Tolerant Magnetic Bearing
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Abstract

One of the obstacles for a magnetic bearing to be used in the wide range of industrial applications
is the failure modes associated with magnetic bearings, which we don't expect for conventional passive

bearings.

These failure modes include electric power outage, power amplifier faults, position sensor

faults, and the malfunction of controllers. Fault-tolerant magnetic bearing systems have been proposed

so that the system can operate in spite of some faults in the system.

In this paper, we designed and

implemented a fault-tolerant magnetic bearing system for a turbo-molecular vacuum pump. The system
can cope with the actuator/amplifier faults as well as the faults in position sensors, which are the two

major fault modes in a magnetic bearing system.

1. Introduction
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2. System Description

2.1 Turbo-Molecular Vacuum Pump
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2.2 Linear Transconductance Power Amplifier
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Fig.1 Schematic diagram of a magnetically

levitated turbo-molecular pump
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Fig. 2 Schematic of linear transconductance po_wer
amplifier
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2.3 Inductive Sensor
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3. Actuator/Amplifier Fault Tolerance
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4. Sensor Fault Tolerance
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Fig. 4 Fault-tolerant inductive sensor
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5. Experimental Setup
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Fig. 5 Experimental Setup
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6. Experimental Results
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Fig. 7 Loci of the shaft movement

before and after sensor and actuator failure
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7. Conclusion
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