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Computer Control System of a Hot Strip Mill and Operation Results
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Synopsis :

The development of a computer control system of 80" hot strip mill at Chiba Works
began in 1964, and successfully completed in March, 1970. The function of this system
covers slab tracking from the furnace delivery to the coilers, mill pacing, roughing and
finishing mill set up, coiling temperature control, and data logging. Finishing mill set

up is the most important one, and strenuous exertion has been made toward developing
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Synopsis :

The development of a computer control system of 80" hot strip mill at Chiba Works began in 1964,
and successfully complsted in March, 1270,

The function of this system covers slab tracking from the furnace delivery to the collers, mill pacing,
roughing and finishing mill set up, coiling temperature control, and data logging. Finishing mill set up
is the most important one, and strenuous exertion has been made toward developing the method of
predicting roll force. A method based on R.B. Sims' equation, which is simple and that with good

accuracy, has been obtalned Standard deviation of roll force predlctlon is 5%. As for the gauge
o - . . e ey T arib i =10 4 oF
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Table 1 Important date of development

1964,  July Installation of TOSBAC-3300
19065, February | Installation of F§ stand
| - ———— [ L

4
1966, July Start of on-line set-up caliculation
November ‘ First set up experiments
Installation of F 7 stand
December
Decision made to install TOSBAC-7000
1967, September ‘ Second set up experiments
1968,  January | Removal of TOSBAC-3300
n 3 o i T@aTgeEacn
L - :

November : Third set up experiments

‘ 4th set up experiments
1968, March |
! Start of computer operation
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Table 2 Main specifications of mill

Reheating furnace

4x 250 t/h H-zone

R o YL o~ —aQpnr e nno1.c

R 3 4-high, 6000 kW, AC drive
R 4 4-high, 6000 kW, AC drive
Stand 7--stands
Main motor F-1 4500 kW
F-2 through F-6 5250 kW
F-7 4500 kW
Roll speed F-1 31~ 81 rpm
F-2 52~~127 rpm
F-3 76~185 rpm

F-4 110~275 rpm

F-5 150~-365 rpm

F-6 175~-430 rpm

F-7 200~460 rpm
Roll 698 ¢ x 1524 x 2032 mm
Screw down motor DC 75/150HP x 2

Ward Leonard Control

Finishing Thickness 1.20~-16.0 mm
Finishing Width 610~-1880 mm

Finisher
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Table 3 Computer specifications

R e 4 ettt - wEmm e e e = -

ol

Arithmetic operation binary parallel fixed point,
floating point with program

Operation time ADD 68 usec
MUL 15.98~26.18 p sec
DVD 30.9 g sec

1/0 Channel 6 channels

Iﬂ

-
[
n

e

adress modification
Index register 7-index using core memory

| Capacity 16,384 Words
Core memory ‘ Cycle time 3.2 usec

y .,
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Measured value Location

Table 4 Typical sensors

Sensor specifications

Rolling force R,~R,, F ~F;

R, delivery

Finisher entry
Bar temperature

Photo-electric pyrometer, 800~1400°C

load relays with load cells

Pressductor, 2x 1800t (each stand)

Photo-electric pyrometer, 600~1200°C

Finisher delivery

Coiler entry

RS MY L P oo ——

Photo-electric pyrometer, 600-~1000°C

total radiation pyrometer, 400~800°C

Strip thickness F-7 delivery

Raymike—600 X ray gauge, 0~16.00 mm

4 e
£ )
i..
e ——————— . - '
Roll gap R,~R,, F,~F, Shaft position encoder with selsyn drive,
increment (.01 mm
Roll speed FF Solid state digital counter with
! ? . | —
Wi S | m—
LY

F-3PG** Fa2 finichine

Preset counter
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4~| System timer | —~ Time count and . e Executive |
; 1/0 diagnestic | : control ;
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: - Productivity 15t/h due to shortening of set
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