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Application of Machine Learning to Tandem Cold Mill Setup
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Abstract:

In recent years, as demand for steel sheets that are difficult to roll (e.g., high-tensile steel sheets for automobiles)
has been increased, improvement of the accuracy of mill setup systems has been required in tandem cold mills. Thus,
a newly developed setup system using machine learning was applied to a tandem cold mill at JFE Steel West Japan
Works. This system includes multiple predictive models, such as draft setting, tension setting, rolling force, rolling

torque, and forward slip model, and trains them based on large amounts of operational data. The improvement of the

accuracy of each predictive model contributes to increased productivity.
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Fig. 1 Tandem cold mill setup flow chart
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Table 1 Objective variables of the models

Name Number of objective variables

Draft setting Equals to the number of mill stands.

Tension setting | Equals to the number of mill stands plus one.

Rolling force Equals to the number of mill stands.

Rolling torque | Equals to the number of mill stands.

Forward slip Equals to the number of mill stands.
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Table 2 Evaluation of predictive errors of the models
(Conventional system = 1)

Steel | Model name Conventional | Proposed

grade system system

A Rolling force 1 0.41
Rolling torque 1 0.45
Forward slip (roll speed) 1 0.82

B Rolling force 1 0.26
Rolling torque 1 0.93
Forward slip (roll speed) 1 0.81
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Table 3 Evaluation of application of models

Expected effects of application | Main result
26.4% decrease

Less welded point breaks
during flying gauge control

Increased productivity 2.4% increase in a typical grade
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