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Analysis of Lubrication System in Cold Rolling Process by Measuring Rolling Torque

Tsuyoshi IRIE, Hidenori OKUMURA, Akio Tomioka, Hiroshi Hasecawa and Mamoru Koca

Synopsis :

Keywords

1. #&

WAEDWE S ¥ 7 DEIEREAN D BRIZ, W DA - il

It must be very important to estimate and evaluate the lubrication performance in the cold rolling
process in order to improve the productivity and surface quality of the cold rolled strip, The cold
rolled strip getting harder and thinner, it is essential to improve rolling lubrication in terms of the
lubricant itself and the application system, such as spraying nozzles, pumps, mixing facility,
dominating emulsion size and E.S.I..

Various methods to evaluate lubrication performance had been carried out by many engineers
and researchers, calculated friction coefficient and forward slip are reported as the most useful
methods at present.

In the meanwhile, lubrication performance should be discussed not only on the upper and lower
sides but also on the whole width of the strip to realize high productivity and quality in the cold
rolling process. However, it is actually very difficult and this seems to be impossible on the
production sites. Therefore, it must be important to adequately evaluate lubrication performance
between the work roll and the strip surface on the upper and the lower sides, respectively.

The authors studied and proposed a new system that can individually evaluate lubrication
performance on the upper and lower sides to directly measure the rolling torque with strain gauges
stuck on the spindle shafts in No.2 tandem cold mill.

This paper shows the experimental results and the knowledge of relation between lubricating
condition and rolling torque on the both surface sides of the strip. As a result, it is concluded that
the direct measuring of rolling torque is very effective to evaluate lubrication performance in the
work roll gap.
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Fig. 1 Schematic view concerning rolling lubrication
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Fig. 2 Schematic model of mill drive system
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Fig. 4 Over-view of rolling torque measurement system
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Table 1 Condition to measure rolling torque

Condition
2.0mm'=750mm"*—0.256mm"

Index

Material size

Lubricant Proportional to rolling speed
(Direct application)

14%(RBD palm oil)

application

Oil concentration
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Fig. 6 Flow rate of lubrication application

11

—@— Upper
—O— Lower
22 —l— Total
g2 e S
z 18
&
216 |
5 14
Sz
o0
L e == =
Sl
6 ‘ ‘ ‘ ]
0 500 1000 1500 2000

Rolling speed [mpm]

Fig. 7 Characteristic of rolling torque
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Table2 Test conditions(1)

Condition
2.0mm"=750mm"—0.32mm"
14%RBD palm oil)

Index

Material size

Oil concentration
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Fig. 16 Influence of lubrication on friction coefficient
Table3 Test conditions(2)

Index Distance from Spraying angle
stand #5
A 1.9m 45° to rolling direction
B 0.9m 45° to rolling direction
C 2.9m 45° to rolling direction
D 1.9m 90° to rolling direction
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Fig. 21 Influence of rolling length on friction coefficient
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