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H, DIA Control for Magnetic Bearings Considering Periodic Disturbance via Rotor Unbalance
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This paper deals with an Ho, DIA control for the magnetic bearing considering periodic disturbance via rotor

unbalance. Ho control problem which treats a mixed Disturbance and an Initial state uncertainty Attenuation

(DIA) control is expected to provide a good transient property and a good rotational performance. In this paper,

we propose an Ho, DIA control system design in order to attenuate the periodic disturbance of the magnetic bearing

caused by the vibration of rotor unbalance. In fact, this H., DIA control system design can obtain a controller by

adding a frequency weighting function in generalized plant. Then, we carry out an experiment in order to validate

proposed control system design by switching control. Switching control consists of two proposed controllers and a

switching logic, it can be switched at a certain rotational speed. Finally, experimental results show that the proposed

robust control approach is effective for improving rotational performance.
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Fig. 1 Magnetic Bearing
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Table 1 MODEL PARAMETERS

Parameter Symbol Value
Mass of the Rotor m 0.248[kg]
Length of the Rotor Lr 0.269[m]
Distance between lm 0.1105[m]
Center and Electromagnet
Moment of Inertia about X Jz 5.05-107°
[kgm®]
Moment of Inertia about Y Jy 1.59-1073
[kgm?]
Steady Gap G 0.4 x 10™3[m]
Coeflicients of f;(t) k 2.8 x 1077
Steady Current(vertical) I, I 0.1425[A]
Steady Current(horizontal) I3, I3 0[A]
Resistance R 4[Q]
Inductance L 8.8 x 107*[H]
Steady Voltage(vertical) En,En 0.57[V]
Steady Voltage(horizontal) | Ei3, Er3 o[V]
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Fig. 2 Generalized Plant
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Fig. 8 Controller with Considering Unbalance (K2)
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Fig. 9 Controller with Considering Unbalance (K2)

5 X10 ® VERTICAL DISPLACEMENT K(1500[rpm]),K(1000[rpm])
: = v ;

ol
1k
0
1 F L
! 1
1 1
2t v R | 1 ot
25[Hz] N ! /15-_571"'2]
. . D hag : .
0 5 10 15 20 25 30
TIME [s]
3000 2500 2000 1500 1000 500
ROTATIONAL SPEED [rpm]

Fig. 10 Switching Ho, DIA Controller with Unbalance



