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Pole Assignment Self-Tuning Control and Its Application

in Gauge Control System for Cold-Strip Mill
FANG Yiming, JIAO Xiaohong and WANG Yiqun
{ Institute of Eleciric Engineering, Yanshan University * Qinhuangdao, 066004, PR . China)

Abstract; In view of the paraneters time-varying of the controlled plant of gauge control system for the cold-strip mill in
the rolling process. especially in different paths rolling, a kind of self-tuning controller is designed by using the internal model
principle to add the integrate factor to the conventional pole assignment self-buming controller. Thus it can effectively eliminate
the stzady error of gauge control system. The experimental result shows that the designed self-tuning controller can ensure the ac-
curacy of gauge control system, the quality of products has been improved evidernly.
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Fig 1 Structure of the gauge control system for cold-strip mill

FL 0 4R 4B 09 0 SR R 4B B & oAl 1

(Tys + 1 T352 4 28T + 1)

Gols) = (1)

We 5 ELHA - 1998 — 10— 18; Wo#E R H 1. 1999 - 07 - 21



http://www.cqvip.com

2 SRR E H Efe & R AL LR B R 5P B 241

R HCW6SO$LHL, T, = 0.25, 7, = 0.033,¢ =

0.38, & 4B EREAF PD EHBHNESHR THE.

MR EFHERAEERN.

_ h{s}) B0 x Ke "
Gs) = u{s) 57 + 40s + 800° (2)

W — 5.4, BEE A H T PD SRS B EREE, g
BEERTEZAFLXGRNER TELNIED, K
REEHLFHMOMHE BE EREEEELD,
THATEBEKILN LIRS, KESHEELEKX
R, T # R, K 97 0.9~2 2
E.Hit, KBREHEN. ¢ = L/ H MBI WA
BtE S L PP ORI EE  ET
1. 8m, » R ELHR S, LR 3n/s 8H © = 0.6s.
BRI T = 0.5¢, WEER LHEME

R
ALz Dh(k) = Blzulk) = =B {(z"DYulk),
{3)

K

Az = 1+ a2t + aaz72,

B (") = b;} + b']:'l»

Bz 'Y = byz™? 4 by

a; =- 260207, a; = 97,

by = K(1 - e ®T(cos20T + sin207T)) = 0,

by = K(e® 4 e ™ (sin20T — cos207)),

by = by, by = &\ (4)
3 BEREZNBEABRININBRAEERKE

12 #1 88 #912 it ( Parameters identification and

design of the pole assignment self-tuning con-

troller for the gauge control system)
3.1 £ ¥R 5 i ( Parameters identification and

estirnation )

EREFH. AR -HW TR EEI WEY
B, RSN ENEEMENERE AR K
THBR/ D _REHRSH K WEE, ELUFHE T
BrhEss B0 K AU ERN B — BRG]
Y, L E—E AR FIR KRR, BN
{4 W) B3 K. E2RAGTHFEOT:

ME IR, SRERY T =05 b, HEMN
WO BEEEKXREN.

k) = Kg(k -2, {5)

4K REHEL N, NS LR ESAHEZ BT
R

d =3,

elk) = h{k) - Kg(k -2,

(6) ¢~

A
Ed

7= Dek) = SLh(k) - Re(k -2,

a]/aK_= 0, _ (7}
LR N HEIRS, K B— m%ﬂiﬁdcﬁﬁsﬁﬁﬁ

k= Z}h(k}gik 2)/ g(k-z) (8)

ZFEQEEP%# 8 Eﬂ(ﬁ%{?{*ﬂﬁﬂﬁﬂ‘{fﬂﬂéﬁ{ﬁ
G, BV AT K B Al T E .

AR B PR AR HICZ R/ %
HRMGITHREROT .

e
By = [gl0) gl1) gN -2,
Yy = [R(2) A(3) (T,
]
k Zkh- = (@:I'; QVY.\[ =
N
Sh(k)glk -2)/}_‘,g2ck ~2).
k=2 i=2
(9)
A
~

Py = (®LDy) ! = lz’igz{k -2),
LR CHFRERS S R R RER -1
HEEF o p TEMBY0.9) B
Py,1 = [P‘pﬁ g{N - “]T-
Yo = [p¥y A(N + D]T,
i

P
Py = @}HQ\'H }-! =FW;EN‘I}’

k!\"-u-] = PN+]¢'.I’\‘|’+1KV+I. =
Py (0 ONYy + g(N - DA(N + 1)),
{11)

(10)

mHAIORARZOD,#
Ry =Ry 4 Prag(N - D(R(N+1) -
g{N - DKy}, (12)
32 BARERBBERRSEAYIEIT(The design of
the pole assignment self-tuning controller )
BEWSMBCEER— R,
Az Dy (k) = B Dulk) + £k =
2B (27 ulk) + LUk,
(13
Hep

AlzY) = 1+ aiz7 4 apz? 4o


http://www.cqvip.com

242 EHEESNH 17 %

Blz") = bzl d byt g o 4 by 2"

Biz7') = bg+biz'+ -+ b;,‘b.::'";. by = 0.
HERBREHHAFIK bR N,
W.(z') = B (z)/A(z7"), {14)
) — A R P 2 B s R4,

() BAEERN—BEHESEH

+ (£ ik}
k) ulk)
o4 ) £, ot

(b IREWHNHEH
M2 A 2 ERE A
Fig. 2 Structure of the self-tuning controller
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Fig. 3 Subprogram structure of the on-line parameters identification and self-tuning controller

6 AR LR ( Test results on spot) A1 SEk o B AR BRI HHE
HFHART 1996 £ 2 H EH HCW 650 M4 Table 1 The exit thickness and the comresponding
L E#HT AR A MER A 3m/s, ¢ =0.6s5,T= gap initial setting value in every pass
0.3s, B ELWEBE A OBAL. e 44 52 FE 450mm, Bl B & L4 12 3 4 5
0. 9mm. R R B 40, 35mm, 85 5L SR 09 3 HREHEE A 0.71] 0.572 0.474 0.403 0.35

BwALM S MERAT BB RS S ERE OEE

B R I S W E 1 R REVHREM 6o 0.676 0.533 0.438 0.371 0.321

-
Ky u | 3 . S | 5 e |
I hattl Bl o il Ll 4 hant
] B R e
0 1 56 1 . 0 | 55 1 -
Im Lem
AhlHm) jhhlum'
+5
1]
=5 Lm

o — 3k p—PRERNY,  —FELH: —FK
(a) B LETAAE RE 3 5 i F3ERMEAREEH S
B4 551 SEIA AR AR e 8 BT Ry B HUIESS Mek a5, 5 B2 i 22

Fig. 4 The ldentification result curve of Kand the gavge difference curve in the pass | and 3

B 4FRDH1ES HKAEN KBRS L2024 EHBILEE .
WM A R B R EERR REE . ML EAEERERRRARERHE, BE
EFIEREESERAANENHE. RES5E BERHREGETRAMRIE.
EFERARAER K95 E 1.13,1.16.1.19, (FH% 248 )


http://www.cqvip.com

248 EHAEEYS WM 17 %

REFEL REE 2T - NHRIRE.

$ % Wk { References)

11]  Eanellakopoulous I, Kokotovic P V and Morse A §. Systematic de-
sign of adaptive controllers for feedback Linearizable systems [J],
IEFE Trans. Automat, Contr, 1991, AC36¢11) ; 1241 - 1252

[2] Knstic M, Kanellakopouious 1 and Kokotovic P V. Adaptive comtrol
without overpanitetrization[ J] . Systems and Control Letters, 1992,
1941177 - 185

3] BRLE.ERO . i ~EAFRRNANELREENS
FENEHI[I]. LRl S L 1996,3001),46 - 52

ES &2 Ty

EEE N EE N ETHABEAFEANETERER
taflr FEHAFEBFSERRE R RS R RS
iR e SR

BIE 1067 8E T 196 FEERRERF WL Y RE
HEMEAFENETRAFEHE TEFR AU ST HEELHR
B B O bR R

BB VOFEE BEREREEPUARHIELHRE.
EERFF R LR M 5E NSRBI R SN
H.

HES LYFL BHANEXFSALARARL BE B
FEXHRA KT RARBETHHMEEERAY, 2 EFRY
P RS R

(L3 FE 243 0)
$ % 3 Wk ( References )

[1] #HR AFHEMRERS SHHSMAEM] AR FHFW
A i, 1990,389 — 400

[2] =X MER EHETERHIM]L KRBT L HEHR,
19%

(3] Fr--m EHBE SN EZEER R TER MR RIE
EHEKD . HMME SN A, 199.11(4) 1464 - 471

[4] SR GC.HREN aEwHE AMSEM[M] L= #H
2 R 1992, 119 - 121

[5] #--n&% STD TEHETHAHLMTEREFME ] H
&£ HBhik.1998,22{4):16-18

A XA WA
FH—Wl 1965 FF BUAFAFEEHMEE . FNET. EE
W FR A FEEH, TENER TR ERE.
WET e HE BUAKFARERBER LELER
ERER, EEHERERERA LR,
EHN 198 FL ML RUAFEE TEARKE
IR R A A E R SR S N T H VR


http://www.cqvip.com

