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Synopsis :

This computer system is characterized by the improvement of reliability with the best
combination of the process computer, microcomputers and programmable logic
controllers, all connected to the large business computer. This system deals with the
whole process control from ladle refining to slab delivery, including slab quality control,
supervision of equipment, date logging and date transmission to the subsequent process.
Full automatic continuous casting is accomplished by the application of casting speed
contrlol, auto-start, auto-stop, spray water control and optimum slab cutting control. As
a result of employing this computer system, casting operation and slab quality have

been stavilized and caster productivity much improved.

(c)JFE Steel Corporation, 2003
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This computer system is characterized by the improvement of reliability with the best combination of the proc-

ess computer, microcomputers and pregrammable logic controllers, all connected to the large business com-

puter. This system deals with the whole process control from ladle refining to slab delivery, including slab guali-

iy control, supervision of equipment, data logging and date transmission to the subsequent process. Full

autcmatic continuous casting is accomplished hy the application of casting speed control, auto-start, auto-stop,

spray water control and optimum slab cutting control. As a result of employing this computer system, casting

operation and slab quality have been stabilized and caster productivity much improved.
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Table 1T Main specifications of process computers and i, (o oo pE AT SRS, T ot
microcomputers i, SR 25 & U A ) B 4 7 0 gt
ftem Mierocomputer |Process computer ﬁféi#f){jPLC {Programmable Logic COIItI‘O"e[‘)
3 il 4k N - FOP - PN
Madel CENTUM FFU-1500 HEOLREITe 2, RlEEYC L, RRa ST
Memory capacity 32[(}\: X 8{core) 256K‘\\‘">< 3(1(",) ¥ & J:l[ji:tﬁ'f"ﬁfﬁﬂgr%ﬁjy 5 :;'_{L?' L T, HR?HEJ*‘%%*
48KW > J{core) |1.2MW x 4(disk) . " -
96K W 3 1{core) |20MW > 2(disk) B AT 7O E Tl o B L e
Memory cyele time 1. 4us 0.2us .
Date communication HLT'}; % {T T ©
Moden ! ; S, MR B~ Lo
ala bus
Process interface Iz, AR SH O A 7ot EREE BLICE
Analog input 182 points 112 peints - o 1A
Analog output 67 points 28 puints BEILT %) ﬁ&ﬁt‘E{ji"ci’ Tak A “‘[ ﬁ.fﬂ%@ b
Frocess interrupt 400 points 272 points r T, EREREN RN, BaE B Lo Bﬁ‘a‘ ARl
Digital input 636 points 608 peints
Digital output 689 points 816 puints MWET- T3,
Pulse input 4 puints 16 points
CRT color display 3 3
Hard copying equipment 1 1 3. g—tﬁ.;—l—gm-‘/zﬁ-hmﬁﬁg
Printer 2 1
Line printer 2
Card reader 1 ) .
Card puncher : Fig. 2 104 207 2 0RE™ & 3 5 7 3 iR
I/0 consale CRT 2 H %ﬁ*;ﬂ‘o UTKBE%’Z‘#E%M%‘%%U“’LG
Magnetic tape unit 2

— PRI G O KITIIE T B 21

—?&—Zﬁﬁﬁtfyﬂ&ﬁzﬂﬁhfmmé —ILA & DR

M—i Stirring contr

ol

) Moiten steel temperature
measurement 1n ladie
4t

—EiLL T

341 ESTEER

SR EE T EE, s Ty o 2

BT FERET L. WiRae

" Central computer "

No.3 continuos cast-
ing process computer|

e e St S Sttt g ;
PProcess Order l Operation l()ualily Supervision] | Data legging and
control control conirol control | jof equipment| [data transmission
[Molten steel weight I_ [Pt'evheating control of
[ | measurement in ladle tundish

ﬁ—v—{Flnw-ouL slag detection }*‘

IAulomatic casting cnntro]]’*

Muoiten steel temperature
measurement in tundish

ll\'lold width changing |_<
contro}

Molten steel weipht ]
control_in tundish

—l Casting speed contral }‘

Mold powder feeder control l’*

—IOptimum culting control ]—

Mold meniscus level |...
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"‘| Break-out prediction

}.4
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| Roll gap and alignment
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Mold cooling water control |‘
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Fig.2 Tunction layout of computer conirol system for No. 3 continuos casting process
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Fig.3 Configuration of automatic ladle weighing system for molten steel
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Lquipment for ladle weight measurement , ]
i k : No. 3 continuous casting  f+—
. T R proecess computer [
Ladle SN driving unit .,
Flow-out slag detectlor ]\‘

Equipment for tendish weight measurement

Microcomputer

for automatic
Tundish SN driving unit casling control

lZquipment for mold level measurement

PLC for moll powder feeder control }

PLC for mold width changing control

Casting speed control device —l

Equipment for casting speed measurement }—

Pinch roll

PLC © Programmalle logie
controller
SN [ Sliding nozzle

Fig.4 Configuration of full automatic casting control svsiem

Table 2 Specifications of automatic casting control
system

Instruments Specification or type

Sensor © Load cell
Range . 0 ~ 300t (net}
Accuracy I £0 |t

Moiten steel weight measure-
ment in ladle

Flow-out slag detector Vibration nmonitoring

Sensor . Load cell

Range ! 0 ~100t (net)

Molten steel weight control Measurement accuracy . +=0,2t
in tundish Ladle shding nozzle drive :
Electric

Control accuraey © +0.3t

Sensor I pray type level
meter

Range [ 150~ 50mm

Meld meniscus level contrel | Measurement accuracy :

Meniscus level rising + 4 mm
speed contrel Tundish sliding nozzle drive !
Constant level control Hydraulic

Nozzle position detector
Differential transformer
Cantrol accuracy | # 5mm

Sensor | Pulse generator

Withdrawal speed control Range : 0 ~2.5m/min
Accelerating and deceler- Master rheostat ! Driven by
ating control servo-motor
Constant speed control Contro) accuracy | +0.05m/

min

Microcamputer Memory I 32KW

Process romputer Memeory | 256 KW
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Table 3 Control list in automatic casting control system

Charge

1 st charge Nth charge Last charge
\\\~ Conditian Dynamic Static Dynamic Static Dynamic
condition condition condition condition condition
Function of control [Casting start} IT{Dcar exchange) (Casting end}
Autematic closing of ladle shding nozzle {detect of flowout slag) Q
_-A.;\"Iolten steel weight control in tundish O O O @]
Automatic closing of tundish slidiog nozzle i h & @
Moid meniscus level rising speed control (@] (@]
Muld meniscus level cantrol @] O
Automatic start of withdrawal (@] o |
Automatic accelerating of casting speed 9] &
Automatice decelerating of casling speed & @}
Automatic stop of casting (@
Casting speed control 0 ]
O 2 Applied {techniques developed in Lhe past) © : Applied (techniques developed this time)
T/D @ Tundish
Teeming start PB Teeming end PB Teeming start PB Ee_m‘mg end PB

Detection of flow-out
Molten steel H

weight in ladle

slag Ladle

exchange

/

Detection of flow-out
slag

f

weight in tundish

Opening of ladle _\_‘“‘ _\/’—’—/
sliding nozzle Automatic Aul?matlc
closing l closing
) Deceleralin% peint Decelerating point
Y [ U ) SO oo O S ——
Molten steel /i‘ Fondian ear -N/
—

l/&;ing point of \
weight control

Opening of tundish

Starting point of
weight control

exchange” Starting point of
N L~ weight control

N

sliding nozzle

|

_ik__,_—a\

Automatic closing

——"T"1 Automatic

closing

Starting point of

Mold meniscus meniscus Tising

Starting point of meniscus

il
el

Starting point of

meniscus

level control Starling point { level control Starting point b Starting point level control
Of “rilhdra“'ﬂl menI]SCuS TISINg ('Untl'ﬂl Of ‘Vithdrﬂ“’al
Casting ‘;’f—K_
speed Clesing point of Closing peint of
\ tundise sliding nozzle tundish sliding n?zzle—>

PB : Push hutton
Fig.5
FOOEBHE LTI,
5 ) 7K

WEIARGIE IR b TEEL AT, A

3+3-4

43

Time ———=

Timing chart of autematic casting control
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Informations on
steel grade, casting size
! etc.

Molten steel

i temperature Automatic i Select of aimed surface

Tundish sampling Input data processing temperature pattern
Mold l - -
Caleulation of slab Calculation of water
No.1 surface lemperature flow rate al standard
0.1 zone : rasting speed
Magnetic biD Calculation of sheil -
No. 2 zone flow meter —"1"] thickness
contral
No, 3 zone Control
ontroe Calculation of water
valve flow rate
Ne. 4 zone
Set value of water
/ flow rate
lab face
No. 5 zone S surta
temperature
Casting speed
No. 6 zone
No. 7 zone
No. 8 zone No. 9 zone No. 10 zone

Fig.6 Computer control system for spray cooling water
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New dynamic cenlrol system
-------- Casting speed proportioning svstem [conventienal)
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Fig.7 Calculated change in slab temperature under simplified variation of casting speed in
comparison of two spray water control models
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