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Abstract: To overcome the increasesing uncertainty of magnetic bearing—rotor system due to the parameter changes of air gap
between stator and rotor, coil permeability and rotor Young’s modulus caused by temperature rise, this paper designs an H_
controller running stably in a wide temperature range in terms of enhancing the robustness of the system. The dynamic modeling of
magnetic suspension rotor is carried out, and the radial four—degree—of—freedom model of rotor is obtained, which is decoupled
into four—way single—degree—of—freedom model. The influence of temperature on the magnetic bearing—rotor system is analyzed,
an equivalence to the increase of system uncertainty, and H_ controller is selected to suppress the uncertainty introduced by
temperature. With the introduction of mixed sensitivity problem, and the design problem of the controller is transformed into the
selection of three weighting functions, the transfer function of the controller is obtained by solving, and the performance of the
designed controller is simulated and tested. The research results show that the H_ controller can ensure the stable suspension of
the rotor from normal temperature to 450 °C, and has stronger resistance to external low—frequency interference and stronger
robustness compared with PID controller.
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