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Hybrid-Lubrication System in Tandem Cold Rolling Mills for High-Speed
Rolling of Thin Gauge Can Steel
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Abstract:

Production of steel strips is shifting to thinner gauges and higher strength materials with the aim of reducing the
weight of can steel products. In cold rolling processes, it requires more efficient production by high-speed rolling.
Also, a flexible production system is necessary for adapting to rapid market changes, as well as reducing waste
lubricants from the viewpoint of environmental preservation. In this situation, JFE steel has developed a new hybrid-
lubrication system for cold rolling. The system is based on a lubricant recirculation system combined with a system

for flexible lubrication control. It successfully enabled an intelligent lubrication control and achieved stable high-speed

rolling, while maintaining an oil consumption rate equal to that of conventional recirculation systems.
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Fig.1 Lubrication systems in tandem cold rolling mills
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Tablel Objective of the new lubrication system®
Lubrication Direct application | Re-circulation . .
system (DIA) (RIC) Hybrid lubrication
Base oil Natural fats and oils|Synthetic esters Synthle_gloc/esters
Concentration 10-20% 1-3% (Re-circull; (o)
Emulsification Unstable Stable

. . . Stable
Reuse Off-line treatment |Circulation use . .
Circulation use

Lubricity O A ©)
Oil consumption X O O
Environmental
adaptability * O O

Hybrid lubrication sprayl Emulsion supply for re-circulation
all oil droplet
W concentration

ith emulsifier
Dynamic concentration

of oil droplet

ame emulsifier
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Fig. 2 Configuration of hybrid lubrication systems)
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Fig. 3 Influence of emulsion concentration and oil droplet size
on the amount of plate-out oil®
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Fig. 4 Simplified rolling mill vibration model
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Fig. 6 Inlet tension response by roll gap change
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Fig.9 Hybrid lubrication system for tandem cold rolling mill
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