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Nonlinear decoupling control of the join-structure in a maglev train
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(Engineering Research Center of Maglev, National University of Defense Technology, Changsha Hunan 410073, China)

Abstract: The join-structure of maglev train is a multiple-input and multiple-output(MIMO) nonlinear system; the
smooth control of which plays an important role in the reliability of the maglev train. The system is decoupled by using
the differential geometry theory. The decoupled system is then linearized through feedback linearization method, which
ensures the global stability of the system. In order to guarantee the dynamic property of the system, the pole-displacement
method is applied to the decoupled and linearized system. Finally, an example is given to illustrate the control approach.
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Fig. 1 Sketch of join-structure
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Ty = T,

Ty = g — ka3 /ma? — k.(x, — x4)/m,
I3 = xox3/x1 — Rr123/2k + 2104 /2K, 0
Ty = Ts,

&5 = g — kx2/ma? + k.(x, — x4)/m,

Te = X526/ T4 — Rryxe/2k + xhus/2k.

=

1 = S81,L2 = Y1,T3 = 11,

Ty = S2,T5 = Y2,Te = 12.

3 JEZ B (Nonlinear theory)
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tion)
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4.2 Zt:Ak(Linearization)
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Fig. 2 Simulation result of air-gap and current
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Fig. 3 Experiment results of air-gap variety and current
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