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Work roll temperature field calculation and analysis based on multi-objective
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ABSTRACT Equivalent heat transfer coefficients are key input factors for work roll temperature field analysis models in hot strip roll-
ing, and the coefficients are usually calculated with genetic algorithms, but the rolling process of alternating material and width in a
work roll service period for a 1800 mm hot strip rolling mill makes the coefficients difficult to be calculated accurately. The surface tem-
perature distributions of a serviced work roll under multiple rolling schedules were taken as the optimization goals, and the equivalent
heat transfer coefficients with a higher adaptability were obtained by using a multi-objective genetic algorithm. The optimizing process
was improved by changing the genetic operators, which avoided the disadvantages of premature convergence and local convergence. The
optimization model was proved effectively by comparing the simulation results with measured data. The effects of rolling parameters on
the thermal crown were analyzed with the optimization model. It is predicted that under alternating width rolling, the thermal crown ex-
ponentially increases; but under alternating material and width rolling schedules, the thermal crown has a fluctuation of 6 to 21. 8 wm
between the continuous two strips, and towards stability gradually.
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Fig.1 Schematic of work roll boundary conditions(* =%
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Table 1 Main input parameters in modeling
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Table 2 Selection of rolling processes

I¥ HEHE FE/om EE/mom BE/C #HE (ms')

1# RER 1537 8.75 882 2.87
2# PRER 1276 1.66 903 7.35
3# EHAR 1059 3.7 911 7.23
. 1305 3.31 910 5.39
4 FEE
1306 3.82 913 6. 41
. 1310 3.19 914 5.97
5
R 1535 8.76 907 2.75
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Fig.2 Temperature distributions of the work roll for selected rolling

processes
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Fig.4 Computation error of work roll surface temperature
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Influence of variable input parameters on the thermal crown: (a) rolling time; (b) interval time; (c) strip temperature; (d) strip width
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Table 3 Parameters of multiple strip rolling

AMIR HE/mm BE/mm HREE/C HLHEE (ms")

1306 3.82 911 6.33
PSR 1305 3.19 913 6. 04
1535 6.37 908 3.68
HRLH 1310 3.19 914 5.97
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