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Schedule-free Rolling at Existing Hot Strip Mill

Masaru KasaAl, Mikie TOKUNAGA, Syoji SHIBATA,
Tetsuya OGAWA, Osamu TAKEMOTO and Hidekazu WATANABE

Synopsis :

In order to achieve schedule matching between the continuous casting and hot rolling operations, thus en-
suring the maximum benefits of “Hot charge rolling,” we have established the schedule-free hot rolling
technology that frees the continuous casting operation from various restrictions of the downstream hot roll-
ing operation. Starting from the Kimitsu-developed crown control process (“NBCM rolling method”), we
have developed the rolling-mill arrangement, which combines the NBCM (New Back up roll Crowning Mill),
the high-strength work roll bender, and the work roll shifting device and has functions nearly equal to those
of the 6-high rolling mill. In addition, we have also developed and successfully put into practice the high
precision preset control model, the hot-rolling dynamic control model and the automatic scheduling function,
aimed at the maximum utilization of the above rolling-mill arrangement, resulting in substantial achieve-
ments in energy conservation and yield improvement.

Key words : hot strip mill ; hot charge rolling ; schedule-free rolling ; NBCM ; work roll shift ; crown con-

trol.
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Table 1. Mill specifications and conditions of calculation.
Roll size (mm)
Mill type Crown control condition
Roll type Diameter Barre! length Distance between chocks
Conventional 4-high mill BOR 1580 2238 3280 Bending force : 90 (t/c)
BUR 1580 2235 3250 Bending force : +180 (t/c)
NBCM+ Bender WR 780 2286 3048 BUR curve : 1.5 mm/diameter
c a BUR 1580 2235 3250 Bending force :-+90 (t/c)
ross mi WR 780 2286 3048 Crossing angle : 1.0°
BUR 1250 2235 3250 . .
6-high mill IMR 600 2 286 3000 Bending force : +120 (1/¢)
WR 650 2286 3048 Shilt : 66c mm
B
Th5b. 2.0l o3t
: X 4 3 ft
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Enlargement Effect of Crown Control Capacity
by NBCM and Strong WR Bender
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Bender(t/c) 90 180
Fig. 1. Enlargement effect of crown control

capacity by NBCM and strong WR bender.
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Fig. 2. Relation between BUR curve and Hertz stress.
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Stand No.
Item F7 F6 F5 F4 F3 F2 F1

Tncrease bender 200 200 | 200 200 200 200| 200

Decreass bender 160 | 160 | 160| 160| 1607 160| 160

Work roll shift stroke
(mm)

+160 | +150 | #150 | 150 - - -

Fig. 4. Configuration of finishing mill revamping.
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Fig. 6. Effect of hot-rolling dynamic crown

control.
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200 04 003 ~ 0S0 090 04 003 - 050 930 04 003 - 040 070
300 04 00S - 050 080 04 00S - 0SO Do 04 005 - 040 060
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Fig. 10. Standard for width change.
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Fig. 14. Examples of conventional strip and

low-crown controlled strip.
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Fig. 15. Improvement in stock time of HCR slab

at slab yard.
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