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Synopsis :

A computer control system was adopted to the new universal type slabbing mill. Its
main functions are direct digital control (DDC) of the soaking pits with nine control
loops in each pit and automatic set-up of the slabbing mill draft. The DDC-computer,
controlling 18 soaking pits at present (32 in future), features program control of pit
temperature with four types of heat pattern, flame length control of main burners and
centralized control of all soaking pits. The mill set-up computer, calculating rolling pass
schedules with mathematical models, sets up roll openings, manipulator side guide
openings, maximum rolling speed available and so on. Furthermore, two patterns of
draft schedule, one for high efficiency and the other for high yield, are prepared and
either can be selected according to management policy established. The system is
contributing to the improvements of rolling yield (now in the level of 94.5~95.0% for
capped steel) and fuel consumption rate (80~85X 10 3kcal/t) as well as to man-power

saving.

(c)JFE Steel Corporation, 2003

AIIROR—VnbEETEET,




UDC 651.323:621.771.22:658.2
62-5:(662.98+621.771}
669.012.5.001.7

THEE I THLED

a2 A — T AT L Z DB

Process Computer System of Chiba No.3 Slabbing Mill and Its Operation

I ety

Kenji Kataocka

Kow g T

Kohei Katayama

B ¥ B B

Teruo Nukui

Synopais;

A computer control system was adopted to the new universal type slabbing mill.
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Its main functions are direct digital

contral (DDC) of the soaking pits with nine centrol loops in each pit and automatic set-up of the slabbing mill draft.

The DDC-.compuler, controling 18 soaking pits at present (32 in future), features program control of pit temperature with

four types of heat pattern, flame length control ¢f main bumers and centralized control of all scaking pits.

The mill setup computer, caloulating rolling pass schedules with mathematical models, sets up roll openings, manipulator

side guide openings, maximum rolling speed available and so on. Furthermore, two patterns of draft schedule, one for high

efficiency and the other for high yield, are prepared and either can be selected according to management policy established.

The syetem is contributing to the improvements of rolling yvield (now in the level of 94.5~95.0% for capped steel} and tuel

consumption rate (80~ 85 x 1Pkcal/t) as well as to man-power saving.
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Fig. 1

Diagram of integral process control computer complex
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Table 1 Functions of mill control computer IRNERENNNEELOEIZL .t’)“hn‘( PID
{A system)
— : Table 2 Functions of soaking pit DDC computer
1 ]gg:r:;uct%r?mumcatlon with line operational (B system)
2 i Data communication with B and C systems )
1 | Pit temperature control
3 | CRT display of soaking pit phase, contrel 2 | Main burner fuel flow control
data and alarm .
3 | Main burner air/fuel ratio control
4 | Data logging of seaking pit operation and 4 | Main burner flame length control
DDC performance .
_ 5 | Auxiliary burner fuel flow control
5 In_gtet tracking from the buggy to the mill 6 | Auxiliary burner air/fuel ratie control
exl1
o 7 | Stack draft contrel
6 | Ingot weighing contrel 8 | Dilution air flow control
7 | Calculation of rolling pass schedules 9 | Combustion sequence contrel (start, stop,
8 | CRT display of ingot location and pass emergent shut-off)
schedules 1¢ | Alarm display and print
9 | Reolling data logging 11 | Adaptive control of air/fuel ratio analizing
0:% of exhaust gas {only for certain four
10 | Tracking simulation for test pits)
n Sggxg;il;;g,debuggmg and testing for computer 12 | Data communication with A system
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B1~ B9, B11: Function numbers,
1~11, in Table 2
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Fig.2 Scaking pit instrumentation diagram
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Table 3 Functions of APC control computer
{C system)

1 | Tracking of ingot around slabbing mill

2 | Automatic centering of ingot position by

manipufator guides

Setting-up of roll gaps and guide openings
Cant control

Draft compensation of the speed of vertical
mill and table rollers

6 | Selection of roller table section to be syn-
chronized with main drive motors

Setting of the maximum rolling speed available
Automatic initiation of positioning control
Correction of pass number; manual pass
advance

10 | Display of pass schedule and alarm

11 | Data communication with A system
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T : Helding temperature (C)
H : Holding time (h)}
V : Heating rate (C/h}

Fig.3 Standard heating patterns
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Fig.4 Flow chart of pass schedule caleulation

for the next ingot
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Start of calculation

[
‘ N
Qs AHqa, from table applicable to this ]:ozissD—':’l

Yes I

Retrieve 4H table in reference
Put 4H=AH... to draft pattern

! I
i

'
Calculate r, Land k,: r=AH/ H;,;
A=ap+ar-rika=c + i {r+es)

Caleulate a new JH:
AH= 1Ty, G/ kn By D

Has 4 H converged ?

@oes AH = dH,,, stand B%
Yes

Put 4H = AH,,, and calculate 1, k., and 7:
7=4H A ke Bo- D/ Ty G

[Caleulate PP = k. Be/AH Di2]

Na

Dees P= B,,, stand?
Yes

Put P = F.., and calculate a new 4H from
—— A H- D= Bj Yoy + o/ ey + AHI ) =2P2,,
and then calculate 1, &k, and

[Calculate § :5=FH— AH~ P/M — 45,

( Is further calculations necessary for \ Yeg

the next pass?

Nol

iCalculation of finishing passes as shown in Fig.4|

AHpne + Maximum allowable draft
A4H  : Draft in this pass

T . Ralling torgue ratio in this pass to the
motor torque

%nax - Maximum allowable rolling torque

r . Reduction ratio

Hy ¢ Entry thickness of slab at this pass
i ! Torque arm coefficient

kn ' Resistance to deformation

an, 41, €1, €2, €3 - Constants

Tus © Metor rating torgue

&, 1 Gear ratio

B; ' Entry width of slab at this pass

D ! Roll diameter

P . Rolling force in this pass

Fnaw ¢ Maximum allowable rolling force

S ! Screw position

M 1 Mill modulus

A% 1 Zero point of screw position sensor

Fig.6 More detailed flow chart of horizental mill draft
calculation, shawn in Fig. 4, from draft pattern
except for finishing passes
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Fig.7 An example of a scheduled heating pattern and
the DDC-coatrolled heating performance
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Fig.9 Accuracy of rolling force prediction of
the last ten passes at the horizontal
mill (remainder of predicted minus

measured values)
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Fig. 10 Accuracy in slab size (remainder of measured
minus set values)
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Table 4 Comparison of rolling performance
hetween two diraft patterns

Pattern A Pattern C

Size and pumber of ingats

Size Ingot 805 thick, 1511 wide] Same as in A
{mm) ['g 1 203 thick, 1230 wide ”
Number of ingots 6 4
Rolling pass number
Total 17 17
Tnitial 3 1
Edging |———
[ntermediate ¢ 2

Rolling performance

Yield (%)

94.8 {no scarfing) | 95.7 {no scarfing}
Time required {s/2-ingots} 159 206 .
Productivity

{t/h) 865 683

(gap time 20s)
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