ERFEEIE D

MIERIEA T A= RIS X7 L

LN ol S g
19 (1987) 4, 238-245

Control System for Continuous Casting Operation

Synchronized with Hot Rolling
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Synopsis:

Synchronized operation system between steelmaking and hot rolling
lhas been developed and is running smoothly at Mizushima Works.
The new control system has completely replaced previous slab con-
tinuous casting machines and permits general control of the casting,
cutting and conditioning process. Characteristics of this system are
as follows:

{1} Fully automatic contro} of the casting process by a direct dig-
ital control system

(2) Scheduling of operational events for the purpose of optimal
cutting control

(3) Accurate acquisition of process information, real-time decision
of the necessity of conditioning, and so on

{4) New development of a hot slab sampling device which abtains
block-samples for quick qualitative analysis

{5} New supporting system developed [or analysing operation and

quality by the use of LAN and personal computers
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Fig. 1 Configuration of control system for continuous casting machine at Mizushima Works
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Table 1 Main functions of control system for CCM
Funetion PiC DDC Automatic device
Slag transfer control Control of parameters Man-machine interface EMLI
Tundish level regulation
Mold level regulation
Control of mold cooling
water Compiling of
Regulation of each loo,
Control of secondary cool- casting order & e
ing water
Casting Control of EMS
TOCESS
P Control of EMBR
Control of casting speed Control of casting length & |- Man-machine interface
casting speed - Regulation of each loop
Control of mold width Control of parameters & Man-machine interface - Sequencer
changing timing « Sequential control ef width
changing
Prediction for Break-Out Control of parameters Man-machine interface Mini-computer for signal
processing BO prediction
Acquisition of quality in- Processing data as quality
formation information Acquisition of process data
Cutting Quality diagnostics Judgement of quality
Process | Control of cutting process » Allocation of slab order
« Adjustment of cutting length Measuring length & cutting
sequentially
Control of delivery line « Judgement of conditioning Programmable logic con-
way troller
- Selection of line
Marking Compiling of marking data Hot slab marking device
Delivery & .y - .
conditioning Weighing Acquisition of data Weigher
process Scarfing Control of parameters Cold scarfer
Secondary cutting Control of cutting length Secondary cutting device
Sampling Control of parameters Hot slab sampling device
Crop cutting Control of parameters Crop cutting device
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r p/C
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for maintenance SR’]']‘ S.R Il‘
isplay isplay
Printer Hard copy =

Qll:] Operation D
klesk
—)

Gate way| [Gate way
Data bus (duplex) ,,

= 1]
CRT
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lcontrol- (duplex)
let
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Fig. 2 Configuration of DDC system for casting (Almost all
members of DDC system are duplex or dual in order to
assure its reliability)
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Table 2 Function of DDC system for casting control

Function

.cz '

Monitoring of casting length

Maonitoring of remaining steel in ladle

Slag transfer control

Measuring of molten steel temperature in tundish
Measuring of O content in tundish

Control of tundish preheating

Tundish level regulation

o =1 Sy 1 e W DD

Monitoring of temperature & pressure of mold cooling
water and secondary cooling water

9 Control of bust-up pump of spray cooling water

10 Regulation of gas flowage inlet to immersion nozzle
11 Mold level regulation

12 Control of casting speed

13 Automatic casting start & stop

14 Contrel of mold cooling water

15 Control of secondary cooling water

16 Control of air flowage for mist spray

17 Control of EMBR

18 Control of EMS

19 Monitoring of hydraulic pressure of pinch roll
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3.2 $#E&HIE DDC O#EE>
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Fig. 3 Data flow in DDC system for casting
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Fig. 4 Configuration of slag transfer control system with use

of EMLI
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Fig. 5 Behavior of BaO tracer before end of tap versus predic-
tion of slag transfer control system with use of EMLI
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Fig. 6 An example of automatic start-up
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Table 3 Function® of CRT display controller in DDC systern
and functional contraction when failure occurs

Contracted*?

W&Eﬁlg Normal
Item C_:IOE'l—ffHEI*Z §1 §2 $lor2
Tracking O x o= O
CRT display control A O A
(display period) (1s) (1s) (3s)
Trend recording x O X
Historical message X ‘- C S

)

* Oy indicates “‘operate perfectly”
/\ indicates “‘operate, but not perfectly”’
% indicates ‘‘not operate at all”’

#2 #1 & £2 indicates the number in the DDC system shown in
Fig. 2

#* when one of two CRT display controllers fails
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Fig. 7 Relationship between casting, cutting and conditioning process from the standing point of controlling the slab casters
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Fig. 8 An example of operational event scheduling—timing of
mold width changing
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Table 4 Ttems of quality diagnostics with use of process data

Item Sensor

oy

Tundish weight

2 | Superheat of molten steel in
tundish

Tundish weigher

Molten steel thermometer

Tundish nozzle opening

4 | Tundish nozzle opening fluc-
tuation

Tundish nozzle position
meter

Casting speed .
. & =P . } Casting speed meter
Casting speed fluctuation

Casting speed meter {and
thickness & width)

Flowmeter

7 | Molten steel throughput from
tundish into mold

8 | Gas flowage inlet to immer-
sion nozzle ]

9; Mold level
10 { Mold level fluctuation
11 | Mold cooling water

] Mold level detector

X ] Flowmeter
12 ! Secondary cooling water

Flowmeter

13 | Specific cooling water
(and data tracking}

H COFRBRMBECMARLEER Db VEHR BRBET
Boe X T, LOWMECEOHA ARSI LTHRTE5L5
A ERTEREERCAET S,

(5) HRHEAMBE
T 7 e = AT CE 2R3, UBEREORBHHNG
HHzhz, RAEL CoRBEHHELUToL O RS, ©
OHE, BEHOA T TEL LS EMARYEATHED
(THRE] L), ERAZhERAE, HEY = v 2 TH
Hahs,

(6) WEETIHNE
BEERE 7+ v 7L, BHRECH - R 2HERT 5,

4.4 BEAZTTREYLTT

BAA T Y75, 430 (3) OREATFHRECF -
y 2F T ADERARLEEANRE S F = » 7Y AR
B2 b el L, AEBOBAO S, Fie diwRtX
S —(k O TESY RO TZENTELRCH D,
Photo 2 = 2 BB OB LR T., BAZ 7REY v 77 0HEAR
I b A R AR O 150 M S i,

Feed 7 Revolution
Revolution f

I_-‘
i

25 {mum)

e

Sample

Spot facing Root cutting
Fig. 9 Sampling method by hot slab sampling device
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Photo 2 Hot slab sampling device
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‘Table 5 Information managed by JUPITER
Ttem Data File server capacity
1CC 60
2CC 30
Process data 3CC 40
Operation
analysis 5CC 30
6CC 30
Chuaracteristic data of each of 1
heats
Characteristic and statistical 16
data of each slab
Information of failure and g
Trouble | alarm
analysis Monitoning data 46
Prediction data of hreakout
Trend of mold copper plate
temperature JUPITER system
Machine . ) gathers data from
diagnostics Mold oscillation wave form (each equipment )
Historical data of roll load when necessary
Historical data of roll gap and
roll allignment
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Fig. 10 Configuration of JUPITER
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Data base of operation parameters
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Fig. 11 Schematic diagram of operation parameter contro! system and its data flow (Operation parameters and control
parameters are controlled totaly all over the hierarchy system from C/C to DDC)
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