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A Study on the Robust Control of Horizontal-Shaft Magnetic Bearing System

Considering Perturbation
Chang-Hwa Kim' - Byung-gun Jung? * Joo-Ho Yang2
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Abstract: Recently, the magnetic bearings which have many advantages such as no
noise, less mechanical friction are widely applied to the suspension of rotors on the
rotary machineries. However, the magnetic bearing system is inherently unstable,
nonlinear and MIMO(multi-input-multi-output) system as well. In this paper, we
design a state feedback controller using linear matrix inequality(LMI) to the
multi-objective synthesis, for the magnetic bearing system with integral type servo
system. The design objectives include He performance, asymptotic disturbance
rejection, and time-domain constraints on the closed-loop pole location. The results of
computer simulation show the validity of the designed controller.

Key words: Magnetic bearing, Robust control, Linear matrix inequality, Pole assignment
region, Parameter perturbation
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Figure 1: Horizontal-shaft magnetic bearing system
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Table 1: The parameter values of MBC500 system

Value | Unit Value Unit
Gap W |0.0004 | m k 0.28x107 [Nm?/A?
Rwigance 22 | o | J |0.000158] kem®
Indu‘}fa“ce 0.022 | H Je |0.000005 | kgm?
F =F 23143 N F.=F.| 04375 N
F, =F, |1.0262 F, =F, | 0.4375
I =1 I =1
11_ Iy 1.15 A r‘;_ N 0.5 A
I.=1 0.7658 =1 0.5
Length I | 0.269 m |[Mass M| 0.2629 kg
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Table 2: The values of physical parameters perturbation

M (ke) R (Q) p (rpm)
Min.(Case_1) 0.1445 1.43 0.0
Nom.(Case_2) | 0.2629 2.20 5,000
Max.(Case_3) 0.3810 2.97 10,000
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