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Synopsis :

New automatic billet heating and rolling systems by the use of process computer have
been developed in a new seamless tube mill at Chiba Works. Rolling control models
consist of the presetting of rolling condition, its adaptive functions and a partial
dynamic AGC. Several other new systems, such as for material tracking, operator
guidance, data analysis and tool life control, have also been developed for this automatic
rolling system. These systems are applied to the whole rolling line throughout from the
billet charging to the finishing of the sizer rolling. The accuracy of the dimensions of the
tube, tube-to-billet yield and production efficiency are remarkably improved over the
conventional manual rolling by applying the automatic rolling system. An outline of the

rolling system for each mill and an evaluation of the system are discussed.
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The body can be viewed from the next page.
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(1) Tracking from billet charging table to straightensr  length of material just after rolling, and the proper

outlet side, correction value of the presetting is obtained by com-
(2) Preset calculation of each mill and output of its paring the mean wal! thickness with the target dimen-
results, sion, and it is output for the rolling of the next

material. In this case, tool expansion caused by tool
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(3) Adaptive control calculation of each mill and out-
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reheating furnace,
(5) Logging of various kinds of rolling information.
{6) CRT display and typewriter output of logging
data.
(7) Sequence control of rolling line.

4 Automatic Rolling Control

temperature are corrected,
4,1 Piercer and Elongator

The piercer and the elongator are cross rofl mills
having the same functions except that the shapes of
plugs and guide shoes as well as roll cone angles are
different. Therefore, the method of control can be
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trol is given by the following equation: shown in Fig, 9%, This figure shows the case of random

. length mode control, and it is clear from this figure
G = G_° — Dx + Dy + 215 + 4Dy that the deviation of wall thickness is remarkably
— P/M - @) reduced by this gage control system,

G : Roll gap 4.3 Reeler
G, : Reference roll gap . .
Dy : Nominal diameter of groove of roll Unlike the case of other mills, the control of the

D, : Diameter of plug reeler is provided with the functions of presetting and
. Wall thickness at groove bottom of AGC, The presetting model is used for the calculation

o material after rolling of the mill presetting value at the start of rolling, and
ADy:  Adaptive factor egs. (1) and (2) are used as the basic formulas as in the
P : Separating force cases of the piercer and the elongator, For the calcula-
M : Mill rigidity tion of presetting, the wall thickness distribution in

the top end non-steady section of the hollow shell on
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{a) After plug miil (b} After sizer

Fig. 11 Comparison of length of rolled materials after plug mill and after sizer

tube to tube from the target dimensions of product Di=a+ 3byG -0 (8)
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diameter at the hot sizer rolling, Dy=an+ me'Gz -------------- &)

(2) The dynamic control of the tube in the longitudinal
i i i i t, but th tti -
dlrec_tlon is mot carried ou > u e presetting sys tube in the diagonal direction
tem is employed. The initial preset value for the .
. G, : Roll gap at the | th stand
Ist tube after the roll change is calculated by the
. . N : Number of stands
previously stored basic constant and the roll wear. . o

Dy, Dy: Qutside diameter of the hot
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of the control model, and intend to continue further (1978) 11, 5690 § ‘
detailed study to establish a control system which will 4 5'9.;5??52;’56‘{‘ Sayama, A. Ejima: Tetsu-fo-Hagané, 65
bring about more achievements., In conclusion, the 5 T. And(;, A. Uesugi, Y. Taguchi, K. Nozawa, T, Maguchi:
authors refer to the fact that the development of this Kawasaki Steel Technical Report, 11 (1979) 2, pp. 228-239
system has been made by a project team consisting o {(in Japanese)
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