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High-accuracy Gauge Control Technologies
over the Full Length and Full Width of Cold Rolled Strip
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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
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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
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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

y FRENLHERL

AEVBERAT No. 2 TCM T, #4 7 2Dx ¥ Py 75l 4H
NTHDTEAL, TP Fay 70— Fr3y 2o [tk
FEr L7, TR No. 2 TCM Tik# 4 7301y P Fay
FaH &R, BRI A F TR Z Az Ty Y P w s TR
THHMATER 4T3,

33 TP rOy7O7 1—F8y ZHIE

ERICIE S0 — 2 29 w2 AL Z 3L, B
FHATOY 79 Y EHPHEMD LTI I vAREAI LA
PSRty X0 B SR AR IR A 1T O it Thb
OER 2 7 o BN L ORIEDTIRE 7 ¢ — Fr3y 2 B
THLH, FIT, FEMEEN No. 2 TCM TlEAHO T » P F Uy
TEBHIETES -2 T, LTESR?-20—0L
7 ML THEEHCLII A D EERICHIRT 3 7 « — Fo3y 2 Hl#
EMBELE, Fig. 11137 4 — F23y 2H{EHROF - FTHE,
FEoU— -7 PEBEAMY A HEICEEE RS T E
T, Do Y POy TRESFFEAHMICHETE THS I L3 hi 5,

34 NE—8HBLU T — K747 — K
SR ERN O KL S o AT AN S D, ThE
BET5EGT, ARTERROERRENIEL L7 -0 -0
7 P RED N - MR A TR L 2, . BB
g A AT w7 gt ORERER L E E I T, SRR D 4
LORBEORERO 2 79 o EENIRC GMEERTO 7 - o2
N7 P — U EGERIE (7 — F 77— FEIED &
BILTw3, ZThooifliind, KRR No. 2 TCM & X UTE
B2 No. 2 TCM CTFME Xf1T1 3,

NIuF R ERSE ] Vol. 31 No. 4 1999

| /1

+15 mm

/

|
™,
N
N N
"] @
N A

/
%

o
/ 5 7 o Alloy A
p / o

/ v Alloy B

/] + Alloy C
- &0 Vi

Alloy D
—80 —60 —40 =20 =0
WR shift setup position {nm)

WR shift position after
feedback conirol (mm}
L
[=1

|
ES

©

Fig. 12 Comparison of WR shift setup position and feedback
controlled position
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