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Synopsis :

Full automatic operation of continuous casting contributes greatly to attain a high
product quality, a stabilized operation and a high productivity of slab. This paper
outlines an almost full automatic control system developed at No.3 CCM of Chiba Works,
and a variety of related technologies including the following: (1) Width change during
high speed casting (2) Start-finish control of casting (3) Computerized slab handling

crane (4) Quality assurance system
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Synopsis:

Full automatic operation of continuous casting contributes greatly to attain a high product quality, a stabiliz-
ed operation and a high productivity of slab.

This paper outlines an almost full automatic control system developed at No. 3 CCM of Chiba Works, and a
variety of related technologies including the following:
(1) Width change during high speed casting
{2) Start-finish control of casting
{3) Computerized slab handling crane

{4) Quality assurance system
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Table 1 Automated items for molten steel treatment

1 Sampling

2 Temperature measurement

3 Remote connection/disconnection of bubbling gas
pipe

4 Al-wire feeding control by dissolved oxygen
measurement
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Ladle &
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Fig. 1 Schematic diagram of computer control system al Ne.3 CCM
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Fig. 2 An outline of Alwire feeding system
in Chiba No.3 CCM
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Table 2 Automated items in continuous casting

1 Gas bubbling on the swing tower

2 Cannection/disconnection of pipes and electric
cables between ladle and swing tower
Tundish preheating

Exchange of tundish car

Mold powder feeder

3
4
5
6 Long nozzle setting and slag detector
7 Steel bath level contrel in tundish

8 Siab width change during casting

9 Casting start and stop

10 Steel bath level control in mold

11 Slab surface temperature contrel

12 Pressure control of secondary cooling water
13 Hydraulical pressure control on pinch roller
14 Breakout prediction system

15 Tension free strand casting
16 Roll gap presetting
17 Mold taper control during casting
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Table 3 [tems for slab handling and slab conditioning

Slab cutting

Table roller contral for slab handling and piling
Slab marking

Toreh cut slag removal

Slab handling by slab yard crane
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Warm scarfing machine for fin free slab

Table 4 Items in machine maintenance

Roll gap measuring and data logging
Spray nozzle check

Rol! icad measuring

W W B

Variocus data logging of operation
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Table 5 An example of slab width change data
during casting

Slab width change From 1300mm to 1 260mm

Mold taper 1,1%:/m [constant |
Ratic of shrinkage 1.4%,

Casting speed 1.4m/min

Narrow face drive speed 6mm/min

Taper control during casting Required

General CPU

Hydraulic }

Process CPU CRT
Frogramable sequence CRT
controller
I |
r___wg 1
. Centrol unit of AC motor [nclmor}igter
valve unit amplifier

I Control processing unit
IM I Inclinometer
PG . Pulse generator

Fig. 3 Principal configuration of slab width change
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Fig. 4 Configuration of automatic startfinish control system
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Table 6

Control items in full automatic control system

170 Lyeveloped in the past
© Developed this time

‘\\\ Dynamic |In steady| Dvnamic Static Static Dyvnamic | Static Statice Dynamic

T condition state condition | condition | condition | condition | condition | condition | condition

\\. {rasting Uadle [ tundish leasting
Items start) exchange ! exchange ; end!
Closing of ladle sliding N
gatel Slag detector ! - I
Steel bath level control 1 ) ' _
in tundish I ' J
Closing of ladle sliding ‘
pale ()
TProgramed bath level i
rising control in mold .
Steel hath level! contral
in mold Y i
Start of withdrawal .
Acceleration and deceler & .
-ation of withdrawai speed
Stop of withdrawal i £y
Withdrawal speed
control - I - !
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Fig. 6 Configuration of automatic slab handling
crane control system
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Tahle 7 Automatic rejecting system

Items Note

1) Slag contaminations from Tundish weight variation
the tundish
2) Insufficient shrouding from N pick up between ladle

ladle to tundish and tundish

3} Hanching of steel bath Level variation
level in mold during casting
4) Detection of momentary Strand stopage
cast stop
51 Qut of range in chemical
composition
ISupport] Number of segment
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16 71 108
Roller number

Fig. 7 Record of roller gap measurement
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Automatic removal

of torch dross Detector

[ -
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LAlarm }—-I Signal‘ .
conditioner

ProcessC.P.U

Fig. 8 Configuration of torch cut dross
detection
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