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Sensitivity constrained robust controller design of

suspension controller for maglev train
LONG Zhi-giang, HAO A-ming, CAO Cheng-kan
( Engineering Research Center of Maglev Technology , National University of Defense Technology , Changsha Hunan 410073, China)
Abstract: The operating point of the maglev train is concerned with its load, and so the design of the maglev controiler has
to meet this requirement. In the experiment with the CMS — 3 Maglev Train developed for Badaling travel line as the design ob-
ject, the sensitivity constrained robust control theory is used to design a robust controller for the maglev train on the basis of ana-

lyzing the model of the maglev train using this controller, the sensitivity of the maglev train to the loads is reduced prominently.
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2 BEES E B FEIFE (Principle of maglev
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Fig. 1 Side view of the CMS - 3 train
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Fig. 2 Sketch of the suspension unit

3 ®EFE Y FE B HF R (Kinetic model of
maglev train)
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Fig. 3 Single magnet model of maglev train considering
the second suspension system
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([ mgz(t) =
- F(i,c) + mgg + mcg -
klz(0)—y(t)-xo)—cl2(e) -y () T+ fale),
mey(t) = mcg + Elz(t) - y(t) - xg) +
elz(e) - y(0)] + f4"(2),
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. (3)
Av(t) = RAI(t) + LoAit(t) — kAe(t).
N?Ai} N Ai N?A
ﬁiﬂiﬂ,kz=#0 Oaki=#0 20.L0=#0 -
2¢3 2¢d 2cq

BT REF 5 FRE SRR AR Co IRARFFA
Qa E'u—t&

#oNZA[@]Z

= w
Co ’

A8 iy = 2\/%%,/&:* k= poN*A.

kz - zﬁ,kl = —wk,LO = i_
20 20 220

I FREF I B IR F R AT & ey stk
o, SRFIEH RGN A, = RFEWRIE
RN, ZEHZ 20~ 40 F, BB TREENESR
FEWEN I FEEF T S B P R RN T T
L BNAER/DNCREE 3 mm) , Filk — K Z R
TH IR EME T TR AR/, AT
CTRRRRI BT, 4 L2 B8 . [RIRE , S0 50 i T % [ 32
ERIEAETIN £ AR, ot K28

ERRAET EFRER, AT LURE (et o7 =
(x,,22,23) = (AC,A¢,AL), BH% Afd)

{x = Ax + Bu, 4)
y = Cx]. (
A
0 1 0
2w 0 _m 0
A=|mgeg mgeg |, B = ,C=1.
2[‘0
2V uwk  2Re &
0 PR

RO RIS WA, R RE X 26

ps[23] .

4 ZEMREEEB (Sensitive model of sys-
tem)
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5 BERSBREEREHISF0% 1t (Sensi-
tivity constrained robust controller design)
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6 EEEH R/ FES T (Simulation of
the robust control system)
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