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Robust Control of Magnetically Levitated Steel Plates
Toru Namerikawa, Daisuke Mizutani (Nagaoka University of Technology)

Abstract

This paper deals with an application of H,,DIA control to the Magnetically Levitated Steel Plates. The
magnetically levitated steel plate technology is expected to prevent a surface quality of steel plate from
deteriorating in a manufacturing process. In order to make this technology fit for practical use, a feedback
controller should be able to suspend multiple steel plates. In this paper, our goal is to suspend two thin
steel plates stably by using four electromagnets without any physical contacts. We apply the robust H,,DIA
control approach to the magnetically levitated steel plates. The experimental results show an effectiveness
of our proposed methods.
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Fig.1. Experimental system
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Table 1. Specifications for the experimental
system
Experimental System
Wide 600[mm]
Depth 600[mm]
Height 400[mm]
Number of coil 5
Number of gap sensor 5
2
Table 2. Specifications for the steel plates
Steel Platel | Steel Plate2
Wide 500[mm] 500(mm)]
Depth 500[mm] 500[mm]
Thickness 0.3[mm] 0.5[mm)]
Mass 0.537[kg] 0.937[kg]
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Table 3. System Parameter
Parameter Symbol Value
Mass of a quarter of Steel Plate m 0.134 [kg]
Steady Gap X 5.0 x 1072 [m]
Coefficients of f(t) k 8.50 x 10™% [Nm?2/A2
zo 2.80 x 1072 [m]
Steady Current I 0.309 [A]
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Fig.6. Frequency Responses of Two Controllers
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Fig.9. Steady state of Steel P latel for PID
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Fig. 10. Step response of Steel P latel for H..DIA
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Fig.11. Steady state of Steel Plate2 for H.DIA
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Fig.12. Step response of Steel P late2 for H..DIA
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Fig. 13. Step response of Steel Platel for PID
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Fig. 14. Steady state of Steel Plate2 for PID
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Fig.15. Step response of Steel Plate2 for PID
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