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Flatness and Profile Control in Hot and Cold Rolling of Steel Strip
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Synopsis :

One of the most important and principal qualit  ies required of hot- and cold-rolled steel
strip is good flatness and profile. Practical and theoretical studies into control systems
on flatness and profile of the strip and thei r applications in full scale four-high mills
have led to the following conclusions and to the establishment of control method. (1) A
hot-rolled strip having such uniformed internal property as that from continuously cast
steel is desirable to get a cold rolled stri p with good flatness. And a hot-rolled strip
having convex crown of 30-60 | without surface abnormalities leading to ridge (so-called
high spot) is suitable to get a good flatness and profile of cold-rolled strip. Furthermore,
some cold rolling conditions are discussed in order to optimize work-roll camber, rolling
schedule and roll bending force in cold ro lling. (2) In hot rolling process, the crown
control method using on-line draft distributi  on change among finishing trains and the
edge drop improvement method by the use of trapezoid-cambered work roll have been

developed successfully.
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almost proportional to the crown of the hot-rolled  is the same because the difference is also affected by
strip, thereby indicating primary dependence on the work roll flattening, Fig, 12 shows the relation be-

cerapn of the boterolled strin, The cgnynafter cold  tweeq edeegflrons of ofqld-rolledggtcing andtogal

rolling is smaller as the finishing thickness and total  reduction in the latter 2 stands in a four-stand tandem
reduction by cold rolling get smaller. As the crown  mill when 2.8 mm thick hot-relled strips are cold-
ratio (H,, /HC) after hot rollmg approaches 1.0, the rolled to thickness of 0.8 mm. Edge drops of cold-
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it is also clarified that the crown after cold rolling  of cold-rolled strips are greatly influenced by therolling

rannat he cnotrolled hy chaoeing t‘hf Ed]!gﬁgi gii_ rapditions aiich as reductian ratia and rolline Inad in

tribution in the cold rolling process®. these latter stands.
Width change also affects edge drops. As width
broadens, the edge drop becomes larger®. Width

2.2.3 Edge drop control

Since the edge drop of cold-rolled strip is influ-  reducing caused by increasing the tension between
enced by metal flow during rolling as mentioned above, stands may be helpful in decreasing the edge drop.
1t can be improved by changing the cold rolling con-
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flow is work roll flattening. Fig. 11 shows the relation 3 Flatness and Profile Control in Hot Rolling
between work roll flattening and edge drops of cold- Process

rolled strips when a 2.6 mm hot-rolled strip is cold- 3.1 Flantness Control

rolled in a reversing mill with a reduction ratio of
10 ~ 40 %. As flattening increased, the edge drop

become larger. Some difference of metal flow caused

An important problem in flatness control of hot-




rolled thin strips is accurate grasping of flatness change
brought about by temperature change in the hot rolling
process. As shown in Photo. 1, the flatness changes
depending on the process steps, such as in delivery at
the final stand, entry at the coiler and after full cool-
ing™, It is necessary to determine and control the
flatness on the delivery. sigie of the finishing stand sn

constant crown control method and a edge drop
control method are discussed.

3.2.1 Roll wear and thermal crown

Generally rolling schedules for hot-rolling fin-
ishers lay stress on thickness and temperature control.
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wear after rolling one cycle (80 coils) is approx. 175 u 3.2.2 Crown control
at the Fd-stand and 150 g at the F7-stand. With regard
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nique to control rolled strip crowns in the target range
by compensating for the change of the roll thermal 150
crowns by gradual change of reduction distribution in
hot-rolling mill finisher stands which also enables us
to have more flatness control.

B =920 mm
N A=520mm
O\\Chan EL =200mm
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3.2.3 Edge drop control

, Strip crown (p)

It has been stated that use of trapezoid-cambered
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O Conventional camber W.R. 2) Sinf:e 'metal ﬂow in cold rolling occurs only withlp
120 \ @ F6 New camber W.R. a limited distance (less than several tens milli-
‘ ate)

meteys) from edops  the crown,of % cnm.mkd -
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