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A study on the design of position controller

for magnetic levitation system

Chang-seok Jeon

Abstract

Magnetic levitation systems, utilized in high speed magnetic bearing and magnetic
levitation trains, are noiseless with no mechanical support, allowing high speeds
with very little wear.

Both attractive suspension and repulsive suspension methods are used to obtain
the levitation force in the industrial field. Attractive suspension has big loss of
magnetic force because of a relatively wide gap between the latter is more
widespread in use owing to high efficiency of the electromagnetic energy with a
narrow air gap. In this paper, two different controllers are used to solve this
problem. The characteristic equations are derived to describe the given system with
many nonlincar elements. Then, these equations are linearized around the operational
point of a steady state by the perturbation method. The performances of two
controllers with different characteristics are compared through computer simulation.
The simulation results show that the conventional PID controller has good transient
response with small overshoot, while the H., controller, which is robust in the casc
of parameter variation, depicts big waves at the step and impulse inputs. A hybrid
controller was designed that combines positive characteristics both controllers. It
displavs relatively good performance, when compared to the other two controllers as

stand alone units when run through a computer simulation.
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Fig. 3.1 Block diagram of levitation control system with gap sensor
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X [m] 5.0<107°
I [A] 1.06
L[H] 0.508
R[2] 23.2

k[ Nm*|A%] 2.9%10~"
xg [m ] —6.41 %10 "
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0 1.0 0
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Fig. 4.2 Transient response with disturbance for 0.2 second (case B)
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Fig. 4.3 Step response with variation of mass( m) (case C)
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Fig. 4.6 Step response with variation of mass( m) (case C)
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