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Synopsis :

At tandem cold rolling mills in Kawasaki Steel, by means of applying newly developed
strip longitudinal (rolling) and transverse gauge control systems, high accuracy of
thickness of within 60.5% has been achieved over the full length and full width of cold
rolled strip, as gauge accuracy in a coil in longitudinal and transverse directions has
become an extremely important quality control item in the manufacturing of cold rolled
sheets due to the stricter quality requirements of customers, in recent years. The
longitudinal gauge accuracy has been improved by the development of a high-response
drive system for a mill mair motor, an all-stands gauge control system and a dynamic
set-up control system. The transverse gauge accuracy has been improved by applying a
one-side tapered work roll shifting method and the development of an edge drop control

system in terms of the optimum use of an edge drop sensor.
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High-accuracy Gauge Control Technologies
over the Full Length and Full Width of Cold Rolled Strip
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Synopsis:
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At tandem cold rolling mills in Kawasaki Steel, by means of applying newly developed strip longitudinal (rolling) and
lransverse gauge control systems, high accuracy of thickness of within =0.5% has been achieved over the full length and
full width of cold rolied strip, as gauge accuracy in a coil in longitudinal and transverse directions has become an
extremely important quality control item in the manufacturing of cold rotled sheets due to the stricter quality require-
ments of customers, in recent years. The longiludinal gauge accuracy has been improved by the development of a high-
response drive system for a mill mair motor, an all-stands gauge controi system and a dynamic set-up control system. The
transverse gauge accuracy has been improved by applying a one-side tapered work roll shifting method and the develop-
ment of an edge drop control system in terms of the optimum use of an edge drop sensor.
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Tasks of gauge and tension control
'l

L. Vartation of ail film
L thickness

-
2. Variation of gauge

due to roll eccentricity
.

-~
3. Variations of gauge and

tension at acceleration

and deceleration regions

r

4. Bad gauge
at low speed regions

5. Variations of gauge and
tension at welded point

A

Solution technologies

1. Adoption of rolier bearing to BUR* J
-
2. AC drive main moior with quick-response
(e = 60 rad/s achieved)
A
3. High-speed hydraulic serew-down device
(190; = 25 Hx achieved)
-~
4. Thickness gauges and specd meters belween stands
Improved accuracy of MF-gauge & GM-gauges
Practical application of MF-AGC, GM-AGC
—
~
5. Highly accurale set-up modcl
Dynamic sel-up control system
J

*BUR: Back-up roll. MT: Mass-tlow, GM: Gauge meter

Fig. 1 Technological tasks and solution technologies of longitudinal gauge control system
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Fig. 2 Step response of AC motor drive speed
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AGC: Aulomalic gauge conlrol
TLC : "Tension limit conlrol

REC: Roll ecceniricity control
ASR : Automatic speed regulalor
HPC: Hydraulic position centroller

FF-AGC
MG

Fig. 3
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No. 4 stand delivery gauge deviation

1 150 m/min

No. 4 stand actual speed
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Fig. 5

Calculated rolling force (kN)

Time
Fig. 4 Control result of new AGC ¢ = 0.5 mm)
15 006 I — ; y ; I
e P e
b U | SEEE e mm e Az -
o= 2.15% ; Kb j
| Within 25%: 92.5% ! -
T ' ! 4
- TR b
Rl - ' R R SR
10 DU t
- o 4 ;
P il H
rd ’ !
. "/ e
..... 7, I S —
¥ g S |
Sy
5000 z ‘
a0 10000 15 000

Measured rolling foree (KN}

Comparison of rolling force between measurement and
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ME-AGC: Mass flow-AGC
GM-AGC: Gaugemeter-AGC
MN-AGC: Monilor-AGC

: Feedforward-AGC
: Mass flow gaupe

- —

X s Thickness gauge
O : Speed detector

@ : Tension meler

Schematic diagram of gauge and tension controls on all stands

No. 2 stand Na. 3 stand

Neo. 1 stand

Correction of amount of
schedule change for
succeeding stands

No. 1 stand delivery
gauge deviation

No. 3 stand delivery
gauge deviation

Bl Load detector
@ Tension meter
Y Thickness gauge

Fig. 6 Conception of dynamic set-up control
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No. 1 stand delivery _:

gauge deviation

No. 3 stand delivery -

gauge deviation

No. 5 stand defivery { | {7

gauge deviation

Control off

(2.3 mm/0.6 mm > 1 225 mm)

Cantrol on
(2.3 mm/0.56 mm x 1224 mm)

Fig. 8 Control result of dynamic set-up control

Rolling load Actual deformation
resislance: k + 4k
L S bty Elastic curve of relling mill
Nominal deformation
resistance: k

Plastic curve of nulerial
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Gauge
Roll gap
h

g 5 h I H H+d4H

Fig. 7 Correction of amount of roll gap change
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Fig. 9 K-WRS rolling method
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Fig. 10 Progress in measuring transverse thickness of strip
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Fig. 11 Effect of edge drop feedback control
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Fig. 12 Comparison of WR shift setup position and feedback
controlled position

3.5 EFEI Y Y FOY7EE

SEEMF O NIMT S CIEEN TR ¥ o — LU 4 )
THRZELABHTHELA, STy HE - SEHEEA A T
BBTEORB YT, Ty ¥ Py PRI 0T & R GE
AEEE LS,

FHERIEEAT No. 2 TCM Tid, W — 22—y 7 M A4
By b7 FEHPCESEBUICEMET S h Tkh, 7408
BILEEB I EA LI, Ly Y Ky AU 5 Y
i@ s h T3,

36 IvyrvaOyTry b7y TEERE

T R No. 2 TCM @& o b7 FHETi, R e 7
SEMEAL R Em O Rt R 7 v FINMO = ¥ F oy 75 & TRl
L, OfE453707 4 — LA RB LA 09— ou—0Li 7
FREEAEST D, £ EMOBESEMTHIEL ENEH 2
— L, T - BN B RU Y — LRI S
A— g EERr T AR TV, Ty Fuy 7 FlEF
AT, BT O 7 L AL AL R OO A R G TS R
We g-sa-AB)TF =Rk VT TR E L
EELEEE S > TS, Fig. 12 37— 72— L7 FHife
Yoy b7 FMEFOROT « — Fr5y 2 RIBITIED & iz Jahif
BOWELELRLTS, BT 215mm BNTEL -BLTHD,
By Foy 7 FREFLEG A EREETL TS,

4w B

NISIEE T2, A 2 v 7 A EHEI T o T e o 2 T -
BRAIEUREHE S 2 F A2 WRL , Bk LA, TORBELLTE
P2
(1) JEEEHR MO BINEL, 22 2 F AGC ¢ 27 AR ED

itz k0, 34 L BEIChAD 205% BN O SRITRY
R L,

(2) #4F 392ty b Ty TH@AEEQERAY Y 2 -8
HMOBIEbC L0 . 24 LRSEOA 7 - YRS EERO
1710 BUT & klsio sk L 4=,

(3) SNz o Py FHET,
Tz Aol LT s ¥ P u y ZERRIMTS7 1 — Fivy
& B AR A T L A

a4 O Bl



AR 2 F A IS0 B R - ROgHUR R L it 245

(4) TP Fay 7 PMETLEEMT YD Vo .y TR CHLDEN T DA ETh R OSURNE BEES S
Ko, TAADBEMSS T P POy TREFHRBMNG BOEMALTHEMN TS, SiExs AR B R O BUEHRO
War B T ENRTFHEL & - 7, fELAARL T,

E E X

10 EEEfi, EILE HWEE, DHTE IR -3 Mg MO HMBEFTER, 1001997), 1013

FhE ., 73(1987)4, S341 6 Kb & ANEWE, MU O, M M. AL, JCRREE &

2) K Yamamoto, K. Doi, and Y. Miyazaki: fron & Steet Eng., 5(1989), 3841 Be7oba, 2(1989)2, 465

3 B TREL, HHEENE, FTIEEE  NGRSIEE, 28(1996)2, 108-113 T WEHE, Ak I, AREMA EPESEEE, 28(1996)2, 103-107

4 CEHIRA, BfEET )RR B B, REIRAL BE LA & ML G, SUFAR, STRL EEREDL, BSE— . a0 -
W MEE o e R, 1001997, 1106 BEFoEx, 1001997), 1105

5) EEf o, CREES, KBA, THEG, BEET, B 9, K

— 45— T Bg4F 5T Val. 31 No. 4 1999



