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Synopsis :

In the construction of No.3 hot strip mill, completed in May 1995 at Kawasaki Steel
Chiba Works, thoroughgoing automation and unmanned operation technologies were
developed and applied to realize a rolling operation with only one control room and a
crew of three operators. The main technologies applied for this purpose include
automatic positioning of slabs when received at the entry side, high-level quality control
in the rolling operation, high-accuracy mill pacing, fully-automatic coiling control at the
delivery side coilers, fully-automatic coil transportation, and others. To lighten the loads
on operators, automatic work roll supply was adopted at the finishing mill and
man-machine interface was upgraded. As a result, product quality has been stabilized
at a high level and labor productivity has been improved to approximately five times the

former level.
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In the construction of No.3 hot strip mill, completed in May 1995 at Kawasaki Steel Chiba Works, thoroughgoing
automation and unmanned operation technologies were developed and applied to realize a rolling aperation with only one
control room and a crew of three operators. The main technologies applied for this purpose include automatic positioning
of slabs when received at the entry side, high-leve! quality control in the rolling operation, high-accuracy mill pacing,
fully-automatic coiling control at the delivery side coilers, fully-automatic coil transportation, and others. To lighten the
loads on operators, automatic work roll supply was adopted at the finishing mill and man-machine interface was upgraded.
As a result, product quality has been stahilized at a high level and labor productivity has been improved to approximately

five times the former level.
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Fig. 1 Scheme and techniques for automation/unmanned operation
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Fig. 2 Layout of Chiba No.3 hot strip mill
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Table 1 Specification of down coiler equipment

Type Double expand mandrel
BT, INEEE ABMMMIIGEoREeER AL — 2 . ; ;
o o - Drive system Direct couppled with motor
S L, METmEE TS ING, - -
Mandrel Coilng speed (m/min} Max. 1680
Diameter {mm) 772{at full expansion)
NO.3 continuous saster (3007 Motor (kW) | 500 ~ 200/535 rpm » 2
CHCR Transfer gar Tra"s'e' S No. Number 4{for each down coiler)
\ Gap adjustment Hydraulic servo system
Wrapper roll | Wrapping force (kN) 700
_ — .
o3 Aehaain = e S Diameter {mm) 380
fflumace HNo.2 Siab lifter ™ Motor (kW) 40 —~ 1 000/1 600 rpm
H n ;
[No.2 Renesting i Tenserey | | No.3 Slab yare - Diameter (mm) | $00(top) /500 (hottom)
funace ‘: r Crane Gap adjustment Hydraulic servo system
[No. 1 Feneaiing § Noa Siabyard | Pinch roll - | Pinching force (kN 600
[furnace Crare
, 765 — 380/1 165 rpm % 2
= \&.’
i‘_ g | No.1 Slab yard - Motor (kW) (twin drive)
No.3H.S5.M. millk-line = Grane
= -LL:: Gap adjustment Hydraulic servo system
No.1 Slab |fter
Side-guide | Opening range (mm} 500 — 2030
. ; N
Fig. 4 Layout of slab yard and reheating furnace Opening speed (mn/s) 500
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Fig. 5 Block diagram of pinch roll control
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Fig. 6 Block diagram of automatic tail end position contrel
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Fig. ¢ Example of the result calculated by the mill pacing
control system
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Fig. 1¢ Full-automatized work-roll transportation system
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Table 2 Man-machine interface system at central control

room
System [tem Quantity
CRT CRT 11
operation system Picture 620
Monitor 36
[TV system Camera 140
Automatic VTR 18
Alarm disptay in CRT | 11 000 messages
Annunciation system -
Voice annunciator 500 messages
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Table 3 Comparison of auto-programming system

Conventional [

Item No.3d HSM.
systermn

Required times of operation

for display changing

. . 4 1

(Operation display —

Program monitor)

Required time for display
changing (s) 12 1

{Operation display —
Program monitor)

- Cross-reference

SFC
autornatic tracking

— Rough SFC display

Newly-developed function

— Signal force-on/off

SFC:sequence flow chart
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