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Abstract

In this paper, the nonlinear model of axial electro-magnetic suspension(EMS) system is presented.
The characteristic of attraction force is analyzed by FEM. Some simulation is given to compare the
sliding mode control based on the input-output linearization with the classical linear control using
Taylor approximation. Real result of regulating control, transient response comparison ,and
robustness control with disturbance using the sliding mode method is presented.
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Fig.l Schematic diagram of EMS system
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A M =1.145 [kg]

Aad ?d A =0.001 [»°]

99 DC A8 R=8 [Q]

Fole] A2 o) L, =0.07507 [m]

Aol AZ "o Ly, =0.106 [m]
AFAFAE  pp=1.26x10"° H-m™
el AU FAE gy =4000

Foje) At A& x4 =4000

B N =480 ( turns )

Table 1 Parameters of Axial EMS system
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Fig.3 Attraction force - gap relation using FEM
and magnetic circuit force method
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Fig.5 Responses by using PID control and SMC
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Fig.6 SMC Tracking Control
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Fig.8 Regulating Control when the external
disturbance is applied to levitating mass
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Fig.9 Response variation due to additional mass
using SMC
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