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H-infinity robust control of the suspension system for a bearingless

motor of permanent magnet type

HUANG Lei, ZHAO Guang-zhou, NIAN Heng, HE Yi-kang
(College of Electrical Engineering, Zhejiang University, Hangzhou Zhejiang 310027, China)

Abstract: To improve the stability and disturbance rejection for the suspension system for a bearingless motor of per-
manent magnet type, a mixed sensitivity robust control strategy is proposed based on the operating principle of suspension
system. The controller is designed by selecting the appropriate sensitivity and complementary sensitivity weighting func-
tions. The suspension control system for the bearingless motor with rotor flux orientation is also implemented on the basis
of proposed controller. Simulation results show that the performances of the proposed controller are superior to those of the
traditional PID controller with the robustness in modeling the system and disturbances. The validity of proposed algorithm
is also effectively evaluated by experiment study.
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Fig. 1 Principle of suspension force generation for

permanent magnet type beairngless motor
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Fig. 2 Control system schematic of radial displacement
feedback
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Fig. 3 Bode diagram of open-loop transfer function
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Fig. 4 Control system of permanent magnet type bearingless motor
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Fig. 5 Bode diagram of open-loop transfer function
by PID controller
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bearingless motor
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