536 55 9 1 R N A R N S A Vol. 36 No. 9
2019 49 H Control Theory & Applications Sep. 2019

LR T E 4 IR AL R BT T P

25 gml, oy —RgL2AT gt o of!
(1. FE R Tl TAR AR B A sii s, Wk 222 5 066004;
2. EFAEMGERS R L E TR AL, WL 22525 066004)

R BT XA IR BB LR 3 1 7 45 45 S A PR sl A F8 2R G0 P A7 A0 RO MURID RS P iR 22 | EE H JE 2R MR S5 AN e 1tk A 47
BB S W, 25 R AL ) AR B 200, S T — R T R B LT S T R H A, E N R A
R L R B AT I 2 AT )38 T8 G JE 2R 1 ) 1 oR B QI ALl IR 5% BRI A, 386 M M — ) %) ) 8L, St S ST oCo il 4 A R 22
S8R BIRIM B Z MR R, R RS 8 5 FPRS QR A 8L, FLR, £ R G BN & A 3 L a1
By 1) R, BETHD ¥ R BUEE M R R P AR TR IO AR e e, I ORI B8 X AR AN S AT A U, Al HE
S 7R A S5 G v RS AR, SIS, AR IR SR I ER BRI . 5, I LyapunovERIS IE B T %
Hl KRG Aa e M, @I B IGAE T A SCATIR T iR A k.

KRR B LE A RES I, VIR 40 3 iR I 28 TE i

Sl 0k, 77—, ZEME, & RSAR T EHS RRFENNE RGBSR, BHEIE 5N,
2019, 36(9): 1557 — 1564

DOI: 10.7641/CTA.2019.80194

Disturbance rejection control for continuous casting mold vibration
displacement system with states constraints

LI Qiang', FANG Yi-ming"?f, LI Jian-xiong!, MA Zhuang'
(1. Key Lab of Industrial Computer Control Engineering of Hebei Province, Yanshan University,
Qinhuangdao Hebei 066004, China;
2. National Engineering Research Center for Equipment and Technology of Cold Strip Rolling,
Qinhuangdao Hebei 066004, China)

Abstract: In this paper, a disturbance rejection control method based on the switching function is proposed for the
uncertainties such as machining error of reduction ratio, friction nonlinear and the load torque disturbance in the continuous
casting mold vibration displacement system driven by servo motor. During the controller design, the system states constraint
caused by the servo motor rotated in variable speed and single direction is considered. Firstly, as the states is constrained
and immeasurable while the transfer relationship with nonlinear period function (approximate sine function with non-
unique inverse solution) in the forward channel, the correspondence function between the eccentric shaft angle error and
the mold displacement is established to deal with the states constraints. Secondly, for the uncertainties and the load torque
disturbances, the switching function is designed to reconstruct the total system uncertainties, which is estimated by the
extended states observer (ESO). The output-feedback controller is designed by combined the estimated value and the
sliding mode method to realize the tracking control. Finally, the system stability is demonstrated through Lyapunov theory
and the simulation results show the effectiveness of the proposed control scheme.
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Fig. 1 The diagram of continuous casting mold vibration sys-
tem driven by servo motor
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