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Synopsis :

Automatization of some operations in the continuous casting process aims at a high
labor productivity, establishmet of a sound quality assurance system, a reduction in
manufacturing cost, and a better use of increasing numbers of elderly operators. The
following techniques have been developed for automatizing continuous casting process
in Kawasaki Seel Corporation and are in good operation now: (1) Flow control system of
molten steel from a ladle to a tundish, (2) Detection of slag in-flow to immeresed long
nozzle, (3) Mold poder feeding, (4) Meniscus level control sysytem, (5) Mesurement of
guide roll gap and pass line, (6) Contrlo of secondary spray cooling water flow rate, (7)
Automatic casting speed control, (8) Control sysytem for changing taper abd wudth of
mold's narrow face, (9) Scarfing off the slab-edge torch slag, (10) Automatic hot spray
marking, and (12) Prediction of break-out.

(c)JFE Steel Corporation, 2003
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Automatization of some operations in the continuous casting process aims at a high labor productivity,

establishment of a sound quality assurance system, a reduction in manufacturing cost, and a better use of in-

creasing numbers of elderly operators.

The following techniques have been developed for automatizing continuous casting process in Kawasaki

Steel Corporation and are in good operation now:

{}} Flow control system of molten steel from a ladle to a tundish,
(2) Detection of slag in-flow to immersed long nozzle,
{3) Mold poder feeding,
(4) Meniscus level control system,
(%) Measurement of quide roll gap and pass line,
{6) Control of secondary spray cocling water flow rate,
{7) Automatic casting speed control,
{8) Control system for changing taper and width of mold's narrow face,
{9) Scarfing off the slab-edge torch slag,
(10) Automatic hot spray marking, and
(12) Prediction of break-out.
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Table 1 Specification of motor control system for
ladle sliding nozzle
Item Technical data

Motar drive -

cylinder e e -
b)’nchmnnus revolution

Thrust force

l ower ontput

Rate(f voltage

5. 5k\\ 4p

SUﬂngfli 000kg max.

Periodic rating 25

ar
]

Position detector

Pulse generator

Control unit

VAR PN -

Transistor invertor

Table 2 Specification of micro-computer for
molten steel level control in tundish

Item

Specification

Cru

Intel 8 UBG

(IG bits parallﬂl m:rrn prmeasur)

220\ ‘6OHz
1 800r;vm‘/60HZ

36 pulses/rev.

ROM B k“"
Memory
RAM 2 kW
Al 5 points
Process mput A0 L point
and output Di 9 points
Do 7 points

Control perioed
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Fig.3 An example of molten steel level control
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Table 3 Results of meniscus level cuntml
(,ontznunus casting Vu 6 machine
bteel grade Ai’lX 70
Charge number 35- 37459 60 36 32161-62
Control method PRC SNC PRC SNC
Cantrol Level (m_m) ile 4_9.6) 25.0 47122 7 133162 43116
results Speed {m/min) | o 0211015 | 00210014 | 0111005 | 0012]0.013
Longitudinal crack 20.4 0.5 16.8 4.9
{(mm/m)
Slab [
defects 5(‘” e 0.19 0.18 0.18 03
numbers;m
Center crack
(number) i3 2 0 u
Inspected slab length (m) 67.3 74.5 45.0 59.7

PRC : Meniscus tevel control by pinch roll
SNC ! Meniscus level control by sliding nozzle
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Table 5 Simulation results

£=0.75~1.33
Case P 1 D DEV - Control mode
x o
1 100 1.0 0.0 0.0 6.06 1.00 Pl controller
2 100 1.0 0.02 0.0 5.75 1.05 TID controller
o 3 0 10 002 . 19 3.92 0.55 PID controller with nonlinear
4 50 1.0 0.02 2.0 4.75 0.54 gam
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Fig.13 An example of automatic meniscus level contral by shiding nozzle
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526 (11 L
Tahle 7 Specification of micre-computer
H.’ild“'ll"( Specification
Cru Tosmic 12
EROM 9 kW
Memory - : -
ERAM 1 kW
IRT 20 points
Process input and DIO DI 216 points
output " ¥} 239 points
AT 8 points
Peripheral unit Operator console
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Tahle 8 Specification of muld inclinometer

Item Technical data

Range O~ 10.0mm/700mm

Digital display and

Outpat signal current signal (4~ 20mA)

Sensitivity 0.01mm

Total accuracy + 0.1mm,/700mm

Frequency response

DC—~0.5Hz

100V AC/60Hz
0~7¢°C
1000g / 11ms

Power supply

Admissible Temperature

Shock-proof

Sensor size

150W x 60H x 45D
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Photo.2 Slab edge after removing toreh slag
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prevent it. In this case,
viscosity of powder is
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Fig.28 An cxample of break-out prevention
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