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Abstract — In this paper ,

an actuator model of the thrust magnetic bearing for the flywheel energy storage is

derived using magnetic circuit theory. And we compared this result with finite element magnetic field analysis
result. Based on the actuator model, we made a simulation model of the thrust magnetic bearing system. We
showed the closed loop transfer function and sensitivity function of the thrust magnetic bearing system using both
the simulation model and the experiment. The experimental result at rotation velocity 18,000rpm of thrust mag-

netic bearing system is included.
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Table 1. Important data of steel rotor type flywheel

Fig. 1. The permanent magnet combined thrust magnetic
bearing.

Fig. 2. Thrust magnetic bearing.
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Fig. 3. The magnetic ciruit model of the thrust
magnetic bearing (left: upper thrust, right: lower
thrust).
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Fig. 4. The finite element magnetic field analysis result
(x=0, i,=0).

Table 2. Results of finite element mangetic field analysis

AlEE ol AlE# ol A3t (F91N)
(EH; ‘A) (%%x:mm) % Y S
0 0 4075 796 3064
0.5 0 4275 796 3461
0.5 0 3907 1269 2638
0 0.1 4454 832 3622
0 0.1 3744 1258 2468
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Fig. 5. Block diagram of the thrust magnetic bearing system.
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Fig. 6. The flywheel energy storage system(left), magnetic

bearing digital controller (right).

Fig. 7. Steel rotor type flywheel.
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