%5 33% 4 oM £ #H 5 x R Vol.33 No.9
20184 94 Control and  Decision Sep. 2018

XE%HS: 1001-0920(2018)09-1649-08 DOI: 10.13195/j.kzyjc.2017.1001

ETIEFRIREL BRI
WBIERIIRALE R4t ) S

FRRERL Z—eg L2 R E S
(1. #elh K2 Tk TS TR LS B A=, Wik ZE S 066004; 2. EZRAFMRIESE K TS
TREFARGE AL, WAL R E 5 066004; 3. WANEDENAF /55 HabEs, wk &1L 063000)
8 A EA AR S ECRH e R AR R R A B AR R G FLALROE AR R B R 4, B — R R TR
3 L0 385 AR A S Rk 4 i AL ) S D 2 1) k. i e, a1 Sl S D it A TR AR U s T A 5 B
e BRELELALR AT IR B R G SOD i 88 1 T, 00 I 438 TR i v 8 e R 0L o B R Bl oy 15 5 kAT
il vh, A A G T RO ] IO R LG SR R, 1 PO O R 28 5 R G I AN o TR AT I& I A T
ke A THE 5N BT 2% o AT M, T RO = T RGN R HR B, HL 2 b A, BT
177 ¥ BEAS (RALE TR R S04 R i e 8 ; i, 36 T 5 650 mm AT 38 /435 LA I (7 IR AL B R 481 S b 2 84T
15 BRI, 58 FLR P W AR o) 7 V2o ME L e, 4 SRERAIE T T HE 7 VA RS AR R G/ B 4 R i AR U sl
R A R R e
IR NS AR RS AEA YR &I, SURVGEIE A TR R At AU & S L A%
FESHES: TP273 RRFRARAD: A

Backstepping control of rolling mill hydraulic servo position system based
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Abstract: Aiming at the hydraulic servo position system for asymmetric cylinder rolling mill with nonlinearity, parameter
uncertainty and unknown load, a compound control algorithm is designed based on the fuzzy adaptive observer and non
singular fast terminal sliding mode in this paper. Firstly, the a backstepping controller is designed based on the non
singular fast terminal sliding mode and double power reaching law, and second-order sliding mode filters are constructed
to estimate the differential signals of the virtual controls, which can avoid the differential explosion during using the
backstepping control effectively. Then, fuzzy adaptive observers are used to approximate the uncertain items in the
designed controllers, so as to improve the control precision of the system. Theoretical analysis shows that the closed-loop
system is globally asymptotically stable. Finally, simulation is carried out by using the actual data of the hydraulic
servo position system of a 650 mm reversing cold rolling mill, and the results show that the proposed control method
can enhance the asymptotic tracking performance and robust stability of the system in the whole global process through
comparing with the conventional sliding mode control method.
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