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Synopsis :

Heavy steel plates are incresingly demmanded by many industrial sectors, and the
quality requirements for reliabilty are getting more stringent. In order to meet these
requirements, Kawasaki Steel Corp. has developed manufacturing techniques for
ultra-wide and heavy steel plates up to 5300mm in width and 95 tons in unit product
weight through the establishment of techniques for removing phoshorus, sulfur, and

hydrogen, as well as the study of optimum shape of mold for large ingot.

(c)JFE Steel Corporation, 2003
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New automatic billet heating and rolling systems by the use of process computer have been developed in the
new seamnless pipe mill at Chita Works.

Rolling control models consist of the pre-setting of the rolling condition, its adaptive functions and a partial
dynamic AGC, Other several new systems, such as material tracking, operator guidance, data analysis and tooling
life control, have alsc been developed in order to perform the automatic rolling system.

These systems are applied to the whole rolling line throughout from the billet charging te the finishing of
the sizer rolling. The accuracy of the dimensions of the pipe, the yield from billet to the pipe and the efficiency

of production are remarkably improved over in the conventional manual rolling by applying the automatic

rolling system.

An outline of the rolling system for each mill and a valuation of the system are discussed.
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Photo. 1 Qutside diameter and length measuring
equipments installed after sizer

Sizer
9 Cooling bed

(D Billet conditioning line
(2 Rotary hearth furnace

@) Piercer (9 Straightener

@ Elongator i) Crop cut & chamfering
(&) Plug mill (4 Thickness measuring
& Reeler @ Inspection bench

() Reheating furnace

Fig. 1| Layout of medium diameter seamless pipe mill
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ACC : Automatic combustion control

WBF : Walking beam furnace

RHF : Rotary hearth furnace

Fig. 2 Basic configuration of computer conirel system
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Table 1 Specifications of computer and peripheral equipment

Central computer

UNIVAC 1106 Magnetic core
Magnetic disk unit
Magnetic tape unit
Line printer

Card reader
Cathode ray tube

262 kW (1W : 32bit + 2parity), Cycle time 0.75us
238 M bit
9 truck 1600bpi 60ips 4 sets

1 000 line/minute 2 sets
10006 card/minute 1 set
12 inches 1024 characters 1 color(green) 1 set

Process computer

HIDIC 80 Magnetic core 64 kW (1W : 16bit + Iparity), Cycle time 0.65us
Magnetic disk unit 26 M bit
Magnetic tape unit 9 truck 1600 bpi 25ips 1 set
Line printer 200 line/minute 1 set
Logging typewriter 40 character/second 3 sets
Card reader 300 card/minute 1 set
Cathode ray tube 20 inches 960 characters 7 colors 9 sets
DDC
TOSMATIC-12A IC memory
12 bit miero processar 10 sets
PROSEC-2000 Wire memory
16 bit micro processor 10 sets
U-100 1C memory 1 set
MICREX 8 bit micro processor 4 sets
Rolling schedule Holding time in l.ength and Separating
[Nominal rotary hearth diameter force
dimension! furnace
1 l Temperature I
Billet weight Calculation of Mill
scale off weight rigidity
J
. " Calculation of
Esr.lma'tlon /T deformation
of rollmtg resistance
temperature _l
T Ohjective dimension Calculation of Rolling
Cooling of hollow shell and mean wall thick pitch
model pipe N
Thermal
@' Comparison N :;,f\p::jmn
Logging data ==

Caleulatinn of

Automatic mill setting
LCPU moede?

setting up of the mill

Fig, 3 Concept of automatic gauge control system
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