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Multivariable Decoupling Control of Hydraulic Looper System
Based on ADAMS-MATLAB Co-simulation
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Abstract; The multivariable control for hydraulic looper system which has the features of
nonlinearity, strong coupling and uncertainty is the difficult point in the rolling control field. In
order to improve the control performance of hot continuous rolling strips, a virtual prototype
model of the hydraulic looper was built by using ADAMS, then the iterative learning control
(ILC) system based on a non-interactive decoupling strategy was designed by using MATLAB,
thus a co-simulation model was built by using ADAMS/Sub module and MATLAB/Simulink
interface. Simulation studies were made for traditional PID control system and for the designed
control system on the basis of this co-simulation model. The simulation results showed that the
designed control system further weakens the coupling effect between the looper height and tension,
and achives better control effect of the looper system.

Key words: hot strip mill; hydraulic looper; non-interactive decoupling strategy; iterative
learning control; ADAMS ; MATLAB

TERRBELLIL D EEEH ARG R~ 8 TR B2 AR ER R, L4
WHEINARS, AR AR L B i R — EZRCTHE , A RAE 67 ik A g i |
AR e b BEREER R A E S (AZBOLH X REE B TR, SR, H AT
JEL MK D AR RS 1R, P HHRGEA PELA LRI R R R 16 £, HEAE 4% il
B AARGRARRIE SAME M, XSmRS EUESE R RS B O e, A LIRS B
W THELZ L REHREMBOHR TERIE  SREMBOTRZ R AR i L s &

Y BEE: 2015 -03 - 11

E€WB . hREIARHIN 55 9% L 57 4: BT B0 H (N140704001 ) 5 15744 -5 sh 564 % B H (20131033) .

EEBN: FHIR(1988 - ), B I TR, RIACKRFE 0584 KB (1963 - ), B, NS W RGN, ZRIb K% #3821k
S

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

% 4 2

B LS SR A TG AU 25 A K AR
T A AR AR RS 11 R R, PR i V)
BT HHT AR AR AR S ] 4

bifi % B fE Tolk 9 3 & B, ADAMS -
MATLAB A& 7 BHORTE Tl 45 il R 52 i &
GEARE] T Iz R IS TR FRAR A R
ADAMS BERES 7 (8 b 52 B 22 WA R 48 1 iz 32
K sl 120 B R S B P as Bl T sl i 2
PEP.

AR SCHE H AN F R I JE Atk b B XS £ )
Ve B A B AT R B — RGBT R
JIAR B R Geise 22 I T T — IR B il # o
) IR TG R A 2 > HR il 2. B b 45 o) SR g AN
o BRI X G RS B A BB A& 7 B %)
AP EA LA SRS A P R RIG E
R4 RBIHGR R IR E ARG GBEE H K.
SRJG 5 B MATLAB 58 KT RE S, @l T
T H A KAARR IR IE EE AR T 56 R 5
FER LM ADAMS 5 MATLAB 22 [a] B 38 15 3%
e AT T 5 o S W 4 A AL S
R

1 BT ENUMR G 1 1

1.1 ETF ADAMS Kk EiEENHEE

ADAMS HA 1R I1WIZ 8l K o) 124475 E Ag
I3 ACARMERG B 37 0 A 1 — e SRR PR AR
SCHRHEHE T 1450 mm #AELLR 3" MR TR R T
P, B 451k SOLIDWORKS #4 Jhy JE Rl 4% 3 HY Wi
FEIGENUMAR -4 A5 09 = dE PR 7
AZE| ADAMS H. Ay i #5714 YR 16 22 R PULRE AL
55 IR S o P 37 45 EL A R ) M S ) ) 3
PE, 75 ADAMS H i XV 106 28 1 A A 2 A
11k, SCHM B BT 5% sl it S AE DG 8 k.
AR ENE 1 TR B WO TS B R Ge b AR A Y
L.

E1 HEEERFHRER
Fig. 1 Mechanical model of hydraulic looper system
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Fig. 3 Diagram of iterative learning control system for hydraulic looper
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Fig. 4 Non-interactive decoupling control strategy of looper multivariable system
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Fig. 5 Response curves of looper system with step
disturbance signals on looper angles

0 1

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

FHREF. AT ADAMS - MATLAB BA-15 A t9 ik B EE % & 3 48354 503

0.10 -

i —PID

0.05p [\ ---ILC
0 \_:’_,4’7/7 =

-0.05F

°

= —=0.10
-0.15

fEALR/(?)

-0.20

- —— e |

-0.25

-0.30
1.4

1.2 F

—
(=]
T

7k 7125 {L B/MPa
o o o
L N o]

o
o

o 1 2 3 4 5 6 1 8
{5 BBt R]/s
B 6 TIX5K AN B BRI Bh B S 2R S R b 2%
Fig. 6 Response curves of looper system with step
disturbance signals on strip tension
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