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Synopsis :

New process computer system has been developed at the 7" seamless tube mill of Chita
Works following the 16" seamless tube mill. The former system has realized highly
automated control for each mill through the development of on-line gages and rolling
control models. Optimal control model for the piercer, cross section profile control model
for mandrel mill and adaptive elongation control model for the stretch reducer are
mainly described. New bulge gage has been applied to mandrel mill control. The accuracy
of the tube dimensions and standardization of rolling operations are remarkably
improved by applying the high-level software and hardware to rolling process. An outline
of the automatic computer control system, its performances and the results of its

adoption are discussed in this report.
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Synopsis:

New process computer system has been developed at the 777 seam.
less tube mill of Chita Works following the 16" seamless tube mill.
The former system has realized highly automated control for each
mill through the development of on-line gages and rolling control
models. Optimal control medel for the piercer, cross section profile
control model for mandre! milt and adaptive elongation control model
for the stretch reducer are mainly described. New bulge gage has
Leen applied to mandrel mill control. The accuracy of the tube di-
mensions and standardization of rolling operations are remarkably im-
proved by applying the high-level software and hardware to rolling
process. An outline of the automatic computer contro! system, its
performances and the results of its adoption are discussed in this

report.
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Fig. 1 Layout of 7"/ seamless tube null line
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Table 1 Comparison ot process features between 7 and 16
seamless tube mills

{Eionga- Ralling Rolmg |Cy(.le Con-
Mill typ<3| tion length | speed | time | trol

| ratio (m} {m/s) ‘ {s) | loop
7 mill ' ‘ '
Pierd;‘%“ Cross roll — w14
Mandrel | Multi 2.0~ o -
mill stand 4.0 26 5.5 15 84
Streich Multi : 1.0~__ H 64 78 !
reducer stand | 4.3 |
16" mill ! l
Pierd}?ﬁu Cross roll — ] 1.2
1.2~ .
Elongator | Cross roll | =% ) 13 1.2
. Single 1.1~ . . .
Plug mil! stand 1.5 19 3.0 25 34
Reeler Cross roll 1.0 19 0.9
Sizing Multi .
mill stand 1.0 L& 8.0

[ On line data-link to central computer

l___

« Rolling items entry
= Pransmission of actual rolling data
= Diece reject data processing

Lot trace system |
: i |

» Dicce & tooling tracking
GO & STOP control [or each plece
at hillet charging and furnaces

K

T control system I

+ PMercing mill + Aulomiatic set-up
» Adaptive control
- Mandrel mill of dimensions

+ Realtime tension

- streteh reducer control in rolling

l Operator's guidance by CRT display _=

» Rolling ilems
+ Plece tracking map
« Graphic display of online guge data

Fig. 2 Functions of computer control system
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Purposes Terms

Quality Computer control system

Development of
on-line gage

Development of
rolling control medel

I Piece tracking |

Integration of pulpits I

Plug bar circulation
system of piercer

Productivity

Autematic roll changer
of stretch reducer

Labor saving

Fig. 3 Purposes of computer control system
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Fig. 4 Basic system configuration of 7*/ seamless tube mill
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Fig. 5 Cross section profile of shell in rolling at mandrei mill
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Fig. 6 Schematic structure of bulge gage and its basic measuring principle
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Fig. 9 Block diagram of piercing mill control model
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