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The Application of Adoptive Control to the Tension-AGC
System on Cold Tandem Mill

Tong Chaonan Sun Yikang Xu Guang

ABSTRACT: The analysis of tension AGC system in the tandem cold mill
shows that it is a time-varing dvnamic system, so that the minimum variance
self-tuning regulator is uscd. After the system is identified and simulated, the
results how that the control effect of self-tuning regulator is better than that
of PID regulator and the recursive lcasSt square with forgetting factor is a better
identification algorithm. The application of sell-tuning regulator in an actual

tention AGC system shows that the gauge deviations of the controlled strip
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are greatly decreased.
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Fig, 1 Diagram of the tension control system

2 REHR

M RGMEA M, BEEAZREN, HPIHANMEBESES 6 BiRXKE N
BEHLRRFT. 52280 SRHTH200ms, KE Np=2°-1=63, IEEH0.5V, ¥
SR AT =NpeA=12.6s1 . R EWFIEAZNENRERIVEERSFL, B
WES ARG HNES, HPERTEMSEMETEDAHRIETRE 7 o BFRAS &
N FRE LB N T B R,

03



y(R) = 0,6451y(45-1)-0,102883(/=2)-0,34665u(k-d)-0,7:07v(k-d 1) (M

Frld” - UAZE 28 IR T AL B R AR — S R X R T EASE o L
BT, RERTEAE A, M4 RLE A, ZRMREEMEE L R,

3 ENKFHR

m%&ﬁﬂ%:M%ﬁ%%&ﬂugkﬁﬁWHmﬁ.u%ﬁm&%&mwﬁ&#ﬁﬁ
PBHIBEmILE ., 2EMUBIIER L 0 (0)=0,0. P(0)=200000+ 200000

3.0 BRERBHHPIDRFH BB BRER

£ Z 45 W% A SR — 3% 1 52 MR AR AR T8R4 S A5, 05 TE— A T I 56 IBE EL9 04~
M, FEEMSIEEN 0 . R PIDIAS S fat/h )5 2 | BRI 84 1817 5,
it HkiBIk, @ABMEMAPID 284 LBIRKN1.2; oA 0.9; MoFR.0, W
T00ANYE M A i SR ML > (k) My 2, S5 Fshlng ALl 22 4 1137,0, PID kil i1
IRAETGH W A 376,65 TR B B PRIE 5 22 XREA179,6. ZHELEMHI LE 2 0w,
W B F (e e B RO S R REARS), (EPS0P RIAEE TR S8, JEER PIDES S
FEEARER G oy k616, i H 2 F il 5% 4253, WTULEMA T WY
R TPID /4 2%,

1 No control
2 Self-tuning control
3 PID control

A2 FrEOE M g8 GPID FE g R 42
Fig. 2 The comparision of control effect with seif -tuning and PID regulator
3.2 ETFRMER, BEMGTLAKIAR

DL QD) SUARER, sy BUHET Tl et/ R, W0l ICIC e e h kL i R
Redd:, sl B RAEMEST T, AR KUY {r RO REI T, LR S B ik 4
BRSO R, JESBUATH IO, WAL i SN - A= 0.9,

3.3 ETHREH, sXMATNERIFR

B3 LMT S a, BB, HE 28Ut iRl FER 1004 £k B
TR, SBOMCSCEERES, WUERE AT R, O R0 A Dk b A AT e
CHRERREE TS BAD R ER R AT, N TR YN R T I A RA

54



i, B ET R RN LA R THRRREEA—Eak+oE Sk N RAKEREM.

A
1 RLS
a
0.4l 1 2 2-RLS
¢ 3 RIV and expanded matrix
0.2
0] 2 4 €6 8 10 12 14 16 18 20 22 24
-k
-0.2 ” 3
_0.4- - Ture value
0.6 ' %J i o= 0.64541
s ey BYm@minil
Fig. 3 Recursive estimation of «¢; parameter

3.4 MRS RTHRBRMET OB
e R R b, NE 7B IR (1) BRI A AT B
y(k)=0,34541y(k-1)-0,78879y (k-2)-0,04660u(k-d)~0,48074u(k-1-d) (2)

IXEE. WA R S AR 2 B T BRI SN TR R R 2 HRes
e, EMEMBSEEREREI, hRMRYuEEHns SR, Bs/h TRETHT
FEFRE LR Ef*’fﬁ_m EHSHIUE. (FEEREY o et b= gk & —FEAFAUTE
SHHREY:, C AAESRNRES M EORD. XNAAHER/ NPT SR Rk
RATFBEGETG2 EEGERE W

TEDF P B b i S N AR GE R £ 0.9~ 0,98 Z o H PR Ah 2K el i TR MR
B, RS khTiE, LHEERGREARPBEEIRE, ERHHRCRRE RN
SRR AL

4 TPREZBAXNE

BN FEAKRERTEER Y BAT LW+ 350mm=§L 2i¢ EALYLA 27 ~ 37 PLAE MR
HEERE, FERMHENLECromenco [ fCEYL, AWERYHHEER FORTRAN
BEEREN. BipiEtin R4 A350ms E FEZ) ., Sk R<Eh2,5mm x 195mm, 1R
BY2F, p@IR~FA0,9mmx 198mm,,

TSR E & IE], R R T R A ECF RS B TR B R 4

y(kd)=—g(z-1)ey(k)+B(z"1)eu(k)se(k-d) &Y
RIS H B g EH A
a(Z7}

u(k)—B(’7l) (&) 1)

P
£ a(ZY) =.ZlaiZ'”1; B(Z-l)zzﬁiz-i;
i= i=0

pny gned-1y nhE SR



(e e B p, B ASRARTE R A A K b WL BT B 2 B (27D, B
(Z-Y, BREM W L FTHiEH
TEOE kAL AT B R D
) ol 175 2 4 10 o T TS A A o

AR 1T T HL S DU A 4 R B L
HR FHOHBERTE, Esh,
B4 g N THRVERE L ESTH 524
(E BRIk B B L PRI LE
B, NTERVEMBILEERSE +40
~ —60;um, JERE#HE L 36um; ML ARERATENGR
;&Fﬁﬁ&ﬁf’?ﬁliﬁﬁﬁf}{ﬁiﬂr +20 Fig, 1+ The effect of slef-tuning and manual control
pmL A, JERE #7522 K12.m, B 5
PR S A T R B 1 R Self- tuning control
THEELE, AT#ER, M 30 /V\

ONF JERE Bk £ +40~ ~ 10um, 3

LR A20um ; RHAKLE 10 ,v’]

G, FEk e+ 15~ -10um Y

TN, TR EN N 6.3um, iy L0 i
— -2

WA I R 2 5 ’ M5 1B EAIA TRMAR

Fig. 5 The effect of self-tuning and manual control
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