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Synopsis :

Fully continuous hot strip finishing rolling by joining sheet bars ends, so called #*
endless hot strip rolling %, started at No. 3 hot strip mill in Chiba Works of Kawasaki
Steel for the first time in the world in 1996. High-reliability and full automation are
necessary to establish endless hot strip rolling. The main control technologies applied
for this purpose include high-accuracy mill pacing, the control of joining sheet bar ends
while the bar is moving, stabilization of joint rolling control in finishing mills,
high-accuracy flying gauge change control and high-speed fully-automatic coiling
control. As a result, product quality and stability of rolling were extremely improved. In
addition, by applying heavy lubrication over the full length of the strip and forced
cooling, ultra-thin strip, thin-wide strip and products with a higher level of quality than

in the past have been able to be produced without trouble.

(c)JFE Steel Corporation, 2003
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Fully continuous hot strip finishing rolling by joining sheet bars ends, so called “endless hot strip rolling”, started at No.
3 hot strip mill in Chiba Works of Kawasaki Steel for the first time in the world in 1996. High-reliability and full automa-
tion are necessary to establish endless hot strip rolling. The main control technologies applied for this purpose include
high-accuracy mill pacing, the control of joining sheet bar ends while the bar is moving, stabilization of joint rolling con-
trol in finishing mills, high-accuracy flying gauge change control and high-speed fully-automatic coiling control. As a
result, product qualily and stability of rolling were extremely improved. In addition, by applying heavy lubrication over the
{ull length of the strip and forced cooling, ultra-thin strip, thin-wide strip and products with a higher level of quality than

in the past have been able Lo be produced without {rouble,
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Gauge and Lension control in finishing mill w

High-accuracy flying gauge change conrel
High-acruracy and high-responce (ension control

Bar joining control

Bar joining machine/bar

Cooling zone Strip shear

Mill pacing control position, tension and &%
. - - catching up control EENO @ )
High-accuracy mill pacing e Down coiler

Rolling pitch teedback control

Vit
\ \% ) i Runout table \
o 2 ey 7
£ i High-speed shear and coiler control }w
High-speed shearing control (max.1 200 mpm)
High-speed cuiler changing conlrol

High-speed and fully -aulomatic tailing control
Pinch roll pressure and lension control

Reheating furnace f
Finishing mill

Bar juining machine
Sheet bar coiler

Roughing mill

Sizing press

Fig. 1 Endless hot strip rolling equipments and key technologies of process control
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Fig. 3 Results of sheet bar waiting time in sheet bar coiler
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Fig. 4 Sequence chart of bar joining machine
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lPrncvss computer Setup contrel |

Programable logic controller

HPC  : Hydraulic position control Vo Thickness gauge
MMC - Mill modulus control

AG-AGC: Absolute gauge AGC

M-AGC - Monitor AGC

Fig. 7 Qutline of automatic gauge control system
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Internal model control

Model of

v Measured
tension system

tension

Muasured

; No. i + 1 stand
tension

No. i stand

Tension
reference

Travelling

direction
Measured Mill motor

looper angle

Looper ¥ . Mooper motor
angle angle
reference controller

Internal model control

Maodel of '
looper system

Measured
4+ v looperangle

(ASR: Automatic speed regulator)

Fig. 10 Schematic diagram of tension and looper angle control system
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Fig. 12 Changes in strip crown during endless hot strip rolling measured by profile meter at F7 delivery point
(strip thickness: 1.66 — 1.26 — - - - — 1.26 — 1.66, width: 1 220 mm)
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Fig. 13 Steepness chart at F7 delivery point (strip thickness: 1.66 = 1.26 — ... - 1.26 — 1.66, width: 1 220 mm)
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Finishing mill No. 0

pinchroll

Strip shear No. 1 No. 2
pinchreil pinchroll

Weld point

[s]s]e]e]
Runout table

No. 1
Down coiter

No. 2

[own coiter

| Automatic pinch roll pressure control

(1) Shearing " ;
Pinch roll tension control

tension control

Strip shearing point
tracking conlrot

High-speed
coiler changing control

I Pinch roll tension control ‘
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GO00 O Oooo()\(oo
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L

High-speed
automatic jumping control

=\

Fully-aulomalic
Lailinge control

Fig. 14 Process control of high-speed shear and coiler in endless

hot strip rolling
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