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and Fuzzy in Hot Strip Finishing Mills
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Abstract :

This paper proposes a new width control system composed of an ANWC(Automatic Neural network based Width

Control) and a fuzzy-PID controller in hot strip finishing mills which aims at obtaining the desirable width. The ANWC is designed
using a neural network based width prediction model to minimize a width variation between the measured width and its target value.
Input variables for the neural network model are chosen by using the hypothesis testing. The fuzzy-PID control system is also
designed to obtain the fast looper response and the high width control precision in the finishing mill. It is shown through the field test
of the Pohang no. 1 hot strip mill of POSCO that the performance of the width margin is considerably improved by the proposed

control schemes.

Keywords : hot strip mill, neural network, width control, finishing mill, fuzzy PID, looper control, statistical testing

4
I
—1— /\”;Hl] oaﬂ Zr ?:}'030“1‘_]
o] FAE& AAsh= T2 t?_ Q4 7k ol ool 22
Ao AMAES shdshs 03 Adxeluz AU &
okl Aol 53] $2810H23). 9471, & wiHE 87
a2 E"ﬂ Alol= ET(side trimmingyS HEHA A
TI’ = E “Lﬁl'r)r
g7t & uldg Alolse WS A 249
APl & XHOJE UEs 4 guh 2o z—]]o}
= = Z Ao]7](FeedBack Automatic Width Control: ©]3}
‘FB AWC)%} 24 815(roll force) Z A10]71(0]3} ‘RF AWC)
2 s & vk FB chf Z4d £59] £ AZV|EREH
% L& HH3te 4 49719 & F@oll gap)S A oJs}
whHo|tH4,5]. TEE RF AWCE ZX% Z ojzl e 47 9ist
, A 71 *P%‘i AR AS5E oA FEe
AARE o83ty 4 4d7|o & & Aojshz Welth
a2t FB AWCS] A%, 7 §A7Ist F AlF7] Alele] A
27t o 15m BE gojA Y, kAN 4 & Ao
= 100m W2 Z7] wiFe] £ o] Hx 3Pyl 73]
ol w3 Zgd *7‘401]*1“ 571, 47, e
s 5 T FFHoE Qo F %é"l #A %k RF
AWCe] 79, B £& 47] St o4 35S AgeA
AR Zlo] FasAwh 2UA TAAA 3, 73 ¢4
7191 & A% 4 S AAsh= RSU(Roughing mill Set
Up) B2 2jgke] o] 371 "-H‘\"j: l Bt l‘EZ] °‘E}—

rr

J

>,

R o

* 292 AHCorresponding Author)
E=EAT 12007.1.25, WA . 2007.2.17.
A E2T 7)5AT A(Gpark@posco.co k)
Fold : AT w7t s T8 alichwang@deu.ackr)

£ sd3h] flste ARRAAA ASAQ] £ Alo] 7]&9]
ko] @ asict,
APl A e Z A
U olgslel 4L A
o 7

oﬁm
rsL'j;L
>,
(g

—

o

Lﬁ

x

o

L)
al R
F Elniomm
£ 2

= g
B o8
ﬁé’ér_g‘-‘m

B e (E Tz

3

)
4
2

7ol ks o o "=l &
ek A=g F2( =
S BAEHA ZEeEA ZY A7t A
o] 8 Y A2 T =% TAL 2T, o
AES} (1) AREZ ) AAFH Qe FHel A
A o] (+)Wl W= Tdshs A™RE oF 062 o]
of FH7t 71538k7] Alztste] tdE B AlolE FHshs
gl dele AR oF 1% ool H7| ol 2Ag o
714, 0629 ARk ¢ o] FPYT A-FHE Aol
=2, A Aol 4T St del= sl e o
Aok mapd, FHe] 71SAHS DAHo glenm
& ol whE A HER 5 e A7 Apde] I
S8t

AR AH LM = AL F Ao E fiste] 29 2 o}
Yk ARl B2 A7 JAEATHI0-13]. 24l
e &E ZEF J(short stroke), I = L E(feed forward), ¢
AsHS(roll force) 5 F A7I7F ALHIILH[10], RF
AWCE F& 2715 ukA(skid mark)ol] o8 Z WE5E Ao
a7] flste] PEEATE F AWCS 5 4] 44
Zdn JPEEJeH[11-13], 7% AWCE FE FB AWCH]
Mes EASIRTE APt E 13 28 4 28 7
TN BEe ARAE ol8std g AdEe] £x A
e xﬂﬂs}— o‘“°1 AL} ArHi4] HF 6= 25
o AAHo] gl F AS7IZRE & WAE F45 2
=7k F9 ﬂva ZA8H= FAWC(Finishing Automatic
Width Control) AA717} L= o), Z AS7|el Ad 2
H7ke] =4 x| A(measurement delay)S s|AE 5 U= WY

8
I
T
i)
F
ok
o3
g
i
oZ
>
2 1
i ex
o

—{o




Journal of Control, Automation, and Systems Engineering Vol. 13, No. 4, April 2007 297

of Bt A7t ABFolIs17, TR F A% 2AL 7
weto] T3 Azl R HH AoyEE =Ystur
e ARE Qriig, T, 2UAIN E 4SS &
% APgYA YBT AIYD FRINE F Ao ¥
AT & Ytk £ 712 Qe 29t E50] B2
HAT W AP TN £ aERe wesn 94
oms AVigddelne] F WES RSU ZdolAE 17
¥ 4 gl A7 Ao

o RN $AE BT gL A T

1 ARlE ARSAdolA Y] F WERS A5t o] AN
A 45 F AAo) T Ee sy *P%%“Eﬂlf\i vk 3
A2 Y F I M2ZF ANWC(Automatic Neural network
based Width Control) #l0]71E AAIS= Zlo]th ANWC Ao

71e APFtdoA AAZ 2L 0] 83 Z HE o= 2y

ZHE VP G7)A, A9 AAH 2T 4 WFE A
Azl AAsle] vy 34 s U FRATe) p-gk

>N'

ines

(p-value) 59 A 2 U(statistical approach)yS ©]-8-3Hc},

T A RS, AVIAA7] Atolol] HAHY = FH A|2E
9 IEAHE wojr] Adie TAEE dAEE EYX
(mass-flow unbalance)ol] WS F¥ MFL HAE FouH
Z AF5E AR 3= Alo] A2dE MAsks Aot o

= 7+ 52 (operating point)EW}TH PID Ao AlMES AH
A 3 FeEM siET F o PD Aol AA
349 544 2% 7 ol /BN A% wE HHo=m x
A1) oS W ol ZE Alol=e] WE oA 2 =
AEo] Aolatr] el dA A4 26 2= Ao AlME
AR A Brbssith wWeby o] wRelxe AdHU
AL Ak

03 Enle)s THEI, ©|8 7IEE sk AA-
|

o] =9 AL gy 2ot Al 23T U
Aol t@ ek AEH WA e F Ao} 71EF =
Aol A1) FB AWCS} RF AWC, APdetadof Ale] £ o] A
28l diste] Argich | 33gellAE APFEACdlA ANWC
A2zl b Ao BdE EE3)3 A7 E AR A
4FollM = T Al2le] 3EAE Fol7] At HA-PID
Aol71E AAGTE A sFANME FdE ANWC Ao17)9]
a3 3 199 3449 H2E Aate} HX-pID Ao]
719] 2ol A9 Al thste] nAsh, o] =5 dES
A 67l 2ofeh

S AX gddgnh 294AE FACA % zz oxouq sao
| FAAE —%77119} ff;‘ e 2 Aolst
A7|(E1, E2)9} 278
o] 3 447IR1, R27T AU, A]-f}}t}@ ]L 67he] 4= oF
A7IFI~F6)7} At APESEA7] Aol F3(looper)7t U
o}y A7) Alele] AHE dAgsHA FAATIE 7%
o] glt}. =4 APIYA 350l E E A7V 242 RV,

)

Roughing Mill Finishing Mill

R1 RZ EL_  Fé FW
. / -~ B2 /’\ FOW RN v
g ﬁ_{ ﬂ> V V N [ // -
+ 8 RN il T
Edge Rl e e N

Heater

T3 LA ZRAX
Fig. 1. Configuration of hot strip mill.
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Fig. 2. Width definition in the vertical and horizontal mill.
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