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Synopsis :

Recently, customers’ requirements of cold strip for thickness accuracy and shape quality
are becoming extremely rigorous. To supply high quality cold rolled steel strips, the
authors have developed a dynamic simulator and have applied the simulation to No.1
cold Tandem Mill (1TA) at Mizushima Works. Furthermore, the authors have developed
new gauge and shape control systems using fuzzy theory and neural networks, and
applied the Control systems to the cold rolling mill in an actual operation. Owing to
these systems, 1TA has been producing high quality cold rolled strip with the high
levels of yield and productivity.
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Recently, customers’ requirements of cold strip for thickness accuracy and shape quality are becoming extremely
rigorous. To supply high quality celd rolled steel strips, the authors have developed a dynamic simulator and have applied
the simulation to No.1 Cold Tandem Mill (1 TA) at Mizushima Works. Furthermore, the authors have developed new
gauge and shape contral systems using fuzzy theory and neural networks, and applied the control systems to the cold relling
mill in an actual operation. Owing to these systems, 1 TA has been producing high quality cold rolled strip with the high

levels of vield and productivity.

1T E

HERMEOWT - R SE AT 2RI, EFETETHRLS
o Tind, LizdiaT, W% - BRIIEOmEZMES > 763
NZBTABEEEED 1 2TH D, SMEHcBEWTLERIL
ZowTEFnSREmEhELVTH R,

R BBEEAR No. 1 # > F A2 (LT, K& 1ITA) 2B T,
IS RE R LA X LT, BEFD 44 EofREILLE, FH#oFTY
#0 ASR 4L, No.5 2% F HC ke, NolZ#2 - FEE
WEE Fleds, wedfls " SndEsiT~TER 2 LTH
b, ¥4 28EhEaiHi, Y- BikaEoE THEEEL,

ARIETH, 1992411 ANRILGGRREEISEORES LUT
BIIETBERLE, HEHEL I 2 v—2 -2 fb iz
3 CEEME, 2LIARTECHFCBALLET V1
Foy b7 2 BRI LACERE LR MOME LIRS,

s =z — )

* PR 8E4 A 1 BIEEEA

2 BWBE

2.1 kM1 TAEEMRE

Fig. 1 (27kB 1 TA O EEHE - THRERT, INWERIEISAS
PRFLFLINTH), BETIA EEBLERINTH L,
INAIHEIEE No.1 ~ No.d 27 - K24 Hi 2 ATHY, K& No.b
AFFPE6HIOHC kT -Tind,

Bkt sz vy ANZETF e v LRI —FBL, EhHICH
WY BOX ALSa e BHE LT INBENICR A~ EshE ik E:
EHHL TS, £ LT, EEMICEI7I v oSy PN —
(KMW), EedbAl BRI THEZR F ) ~—%BLF 1 ~HahE
WARBIZE TR &> T 5,

2.2 Y7Ly IHBBE
LGN Ty ba TEOMEGLUTICRTEE ) TH D, ik
BT, dus Lae sy - iR Fig. 2077,
(1) R m LA
DEAF v oty 2Ty 7Te—Loo—383t
@R EMEe - TOBRIC L ZEREHOEA
(No.3 2 # » FHUEF, No.2 ~5 2%~ FH#ERD



96 FrTAI=NFINITBTOHE - BRI~ 77 Vs BLF2a—F 4 0 b 7= 2 OlH

Features

- Fully continuous descaling and cold rolling mill

- Entry thickness {mm) 1.6—6.0

« Delivery thickness (mm) 0.15~32

- Strip width {mim) 600~ 1600

« Productivety {t/month) 154,000

«Speed  {mpm) | Entry max. G0}
Descaler max. 320
Delivery max.1 930

Tension leveller
« Elongation : max. 4.0%
Turbutent pickling

» Box type acid tank

5 stand tandem mill
-Max. speed 1930 mpm
#5 stand HC mill

Side timmer
 Automatic width change
Automatic knife change

Power

+ Flash butt welder
1,000 kVA

Fig. 1 OQutline of fully continuous descaling and cold rolling mill

© Roller type bearing
B Strip speed meter
% Thickness meter

C Shape meter

Fig. 2 Outline of the revamping
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Initial condition
Rolling schedule
Rolling speed
*Entry gauge
t + Hardness fluctuaton
+Qil film thickness
' Dynamic rolling model grrememnateneaeenes s pan e ey
: : i ! — Controller
| Rolling force equation CAGC :
TLC

H ;
H | Tension equation |

 Sensor —t—

--------------- t : + Thickness meter
+ =3 . Speed meter

- Tensicn meter

Cutput data

Fig. 3 Configration of dynamic gauge control simulator
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Fig. 6 Comparison between simulation result and actual data
Fig. 4 Rolling schedule and speed of the simulator
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Fig. 7 Simulation results in the case of roller type bearing
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Table 2 Interaction between gauge and tension
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Interstand tension

low high

thin _TKKTVETEAAﬁ AGC VR up

TLL VR down TLC VR up
thick AGC VR down AGC VR down

TLC VR down

Exit Gauge

{ TLC VR up i

AGC : Automatic gauge control
TLC © Tension limit control

VR : Rolling speed reference
[ 1: Interacting condition

@ @ ? Thickness
o ol "3

g . Tension AN
Digital | Digital meter
ASR ASR

Tension
limit
control

Fuzzy
control |

—] Automatic

gauge
control

Fig. 9 Schematic diagram of fuzzy control system
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0.0 .
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H1,H2:boundary value

Fig. 10 Example of membership function for non-interacting
control
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Fig. 12 Example of membership function for coolant control
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