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Development of High Accuracy Set-up Technology in Hot Strip Mill

Yoshio Owe, Junji Saro, Teruko Kawasumva Yoshikazu Matsuura, Eiji Yonepa and Hiroyuki Hasecawa

Synopsis : A set-up technology of the hot strip mill has been newly developed to control the head-end gauge with high accuracy. This

technology consists of the rolling load model, which has the equations of rolling temperature, deformation resistance and
friction coefficient, and the roll gap model.

The equation of deformation resistances expresses the influences of phase transformation and strain accumulation besides
the basic deformation hardening, which are derived from the results of hot compression tests of eighteen kinds of steels
with typical chemical compositions. Using this equation, the friction coefficients in actual rolling are calculated from
measured rolling loads, and the equation of the friction coefficient is expressed as a function of several rolling conditions.
Moreover, in order to compensate errors of the rolling load model, the adaptive control by groups of material kinds and sizes
is combined with the conventional time-series adaptive control not to interfere with each other. The roll gap model takes
into consideration the change of elastic deformation of rolls with roll profiles.

These models are applied to the hot strip mill at Kakogawa Works, and the gauge accuracy at the head-end can be

remarkably improved over all kinds of steel strips with any size.
Key words : hot strip mill ; mill set-up ; rolling load model ; rolling temperature ; deformation resistance ; friction coefficient ; roll gap

model ; head-end gauge accuracy.
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Fig. 1. Flow chart of mill set-up calculation for
finishing mill.
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Fig. 2. Comparison between calculated and mea-
sured temperature drop at delay table.
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Fig. 3. Schematic diagram of temperature field in
roll gap.
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Table 1. Parameters used for strip temperature cal-
culation.

About 2300
(Function of temperature)

Finisher scale
breaker

Heat transfer

coefficient Inter-stand About 700
(W/m*C) spray (Function of temperature)
Convection 8.4
Ratio of heat flow into strip F1-F3:0.50
generated by redundant work(—) | F4-F7:0.45

Table 2. Chemical compositions of specimens(mass %).

c | si |mMn| o | Ti| B | Np| Al | P
0003 1001 1022 | _onl —nan | oaniosl—q aan0-003  [0.009
~0.87| ~1.40| ~2.01| ~0-20] ~0.07]~0.0025~0.030__ 557" 095

Table 3. Conditions in hot compression test.

Deformation temperature 8 (°C) 700~1050
Strain rate & (sec™) 10, 42, 81
Strain of first deformation & (—) 0.3, 0.45, 0.6
Interval time At (sec) 0.5, 1.0, 2.0
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Fig. 4. Comparison of measured barreling coeffi-
cient with calculated values.
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Fig. 13. Performance of new gauge control system
compared with old one.
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