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ESG Startup Control System by Controllable Passive Damping
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Abstract: The damping of ESG rotor during initial spin up is an alignment process of rotor
maximum principal axis of inertia with spin axis. Passive damping by applying a strong DC magnetic
field is adapted to hollow ESG rotor. Controllable passive damping is adopted which can effectively
overcome the indetermination of rotor’s polarity. The paper introduces the design and development of
an ESG startup control system based on controllable passive damping. By using DSP as the core
circuit, this system can fulfill damping of rotor, identification of rotor’s polarity, rotor’s polarity
control, malfunction detection, rotation rate control and communicating with PC by RS232. The
experiments on the air-bearing device prove the effectiveness of this system.
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