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ABSTRACT : In this study, a governing equation for 4-axis active magnetic bearing system composed of a rigid rotor and
two radial magnetic bearings is derived. We find out that there are two kinds of coupling between control axes in the
system. And digital centralized controller is designed based on state-space approach and linear guadratic regulator (LQR)
theory. By numerical simulation, it is shown that the designed controller can stabilize the system and control the coupling
effectively using limited control input.
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Table 1. Parameters of 4-axis AMB system

|

LAM Item Letter Value [ Umt -
! Mass of rotor m 6.7 ! kg
Polar moment of Inertia Iy 0003246 : kg -m’
Lateral moment of Inertia I 00016 | kg - m' ‘

Bearing span ) 0.146 : m |
Position stiffness kyr (kyz) | 0.280E6 | N/m
ke (k) | 0236E6 | N/m |

Current stiffness kit (ko) | 12560 | N/A
Dl (ki) | 11820 NA

Actuator DC gain Kar 0.5 AV ‘
Actuator time const. Tar 1.60LE-3 sec |
Sampling_ time T 01 msec
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Fig. 1 Principle of Active Magnetic Bearing
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Fig. 5 Comparison of response for downward impulse
force applied at left side of rotor.
(a) Case of spin speed is 0 rpm and
system is designed for 0 rpm.
(b) Case of spin speed is 40,000 rpm but
system is designed for 0 rpm.
(c) Case of spin speed is 40,000 rpm and
system is designed for 40,000 rpm.
(d) Case of spin speed is 0 rpm but
system is designed for 40,000 rpm.
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Fig. 6 Locus of rotor center position according to same
condition in Fig. 5.




