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(57) Abstract: The invention relates to a method for tension levelling a cold-rolled strip, whereby the strip passes through a series
I~ of brake rolls and a series of traction rolls and in the course of its extension is subjected to traction between the two series of rolls.
W) The strip is bent under traction in a series of high-traction rolls, located between the brake roll and the traction roll series, in order to
& increase the degree of levelling. To achieve this, the series of high-traction rolls between the brake and the traction rolls has at least
\& two traction rolls for generating the strip traction and bending operation.

Al

— (57) Zusammenfassung: Bei einem Verfahren zum Streckrichten von Kaltband, wobei das Band einen Bremsrollensatz und einen
Zugrollensatz durchldauft und zwischen beiden Rollensdtzen im Zuge seiner Reckung einem Streckzug unterworfen wird, wird das

o Band in einem zwischen Bremsrollensatz und dem Zugrollensatz angeordnetem Hochzug-Rollensatz zur Erhéhung des Streckgrades

a einer Biegung unter Zug unterworfen. Hierzu weist der zwischen dem Brems- und dem Zugrollensatz vorgesehene Hochzug-Rol-
lensatz mindestens zwei zur Erzeugung von Bandzug und Biegung angeordnete Zugrollen auf.
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22468 Transl. of PCT/EP01/08873

TRANSLATTION

METHOD AND DEVICE FOR TENSION LEVELING COLD STRIP

The invention relates to a method and a device for
tension leveling of cold rolled strip with the features given in
5 the independent claims. Such a method and such a stretch bending

device is known from U.S. Patent 5,704,237.

Furthermore, from EP 0 393 301 B2 a method of
continuousgly straightening metal strip under tension with a strip
thickness between 0.05 and 0.5 mm, especially strip composed of

10 steel, aluminum or like metals, has become known. There the strip
to be subjected to tension leveling passes through a brake roll set
[series of brake rolls] and a tension roll set [series of tension
rolls] and between the two roll sets in the course of stretching in
the plastically deformable range is subjected to tension leveling

15 which exceeds the elastic limit of the strip material or

corresponds to the elastic limit of the strip material.

To reduce to a minimum the transverse changes to the

strip resulting from stretching in the plastically deformable state
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to a minimum and to practically completely eliminate the formation
of central dishing as well as residual stresses nonuniformly
distributed over the strip width, such tension leveling apparatus
has between the brake roll set and the traction roll set a tension
leveling roll pair so that an additional stretching tension force
is superimposed on the strip which effect a stretching in the range
of plastic deformation. While the rolls of the brake roll set and
the traction roll set bring about a relatively high degree of
stretch with the tension leveling roll pair only about 5 to 25% of

the tension leveling is produced.

The object of the invention is to provide a method for
the purpose described for as well as a device for carrying out the
method and in addition to enable a control of the degree of tension
leveling with which the cold rolled strip to be tension leveled is
annealed, pickled and optionally stressed, will have improved
qualities, especially an enhanced surface quality by elastic and

plastic stretching.

This object is achieved with a method according to the
invention in which as a further roll set, the major part of the
stretching tension is produced. A preferred features is that the
strip is subjected in the high traction roll set to alternate-
direction bending. The invention utilizes the fact that with a
bending of the strip under a superimposed traction, the resulting
degree of tension leveling can be greater and that strip

thicknesses of greater than 0.5 mm can be used to produce products

ALTERED PAGE - 2 -



CA 02420353 2003-02-24

}

22468 Transl. of PCT/EP01/08873

of high surface quality, primarily from stainless steel but also
from strip of such materials which are characterized by high
surface quality, with enhanced planarity and reduction of the
intrinsic stress state by tension leveling. The surface fineness

5 and the surface brightness of the tension level metal strip is

improved. The method of operating with alternate direction bending
in the high traction roll set, which according to the invention
produces the major component of the tension leveling, so that the

remaining tension leveling is distributed to the braking roll set

10 and the tractive roll set, allows the tension leveling to be

further elevated.

In accordance with a proposal of the invention, the strip
is plastically elongated by the superimposition of strip tension

and bending at the point at which the strip runs onto the

15 individual roll of the high traction roll set and the point at
which the strip runs off the individual rolls of the high traction
roll set. In this manner a point symmetrical development of the
bending is achieved in the high traction part, especially with

thicker strip that cannot be stretched between the roll by pure

20 tension.

According to a further advantageous feature, the strip is

passed through the high traction roll set with a short strain

relief length between the respective run-on point and run-off point
of the individual rolls. With this short strain relief length by

25 which we means the free unguided length of the strip between two
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rolls following one another in the strip travel, the strip travel
is improved and the tendency of the strip to form longitudinal
folds i1s reduced. The short strain relief length can be achieved,
for example, in that the rolls which follow one another of the roll
gset in the direction in which they loop around the rolls or the
strip level have a spacing from one another which is reduced by
comparison with the spacing which is usually the case with S-roll

arrangements.

A preferred feature provides that the degree of stretch
18 so controlled that in the further roll set disposed between the
brake roll set and the traction roll set, the individual degrees of
stretch at the run-on points and run-off points to the individual
rolls is summed up to a total degree of stretch, whereby the degree
of stretch externally of the roll set is detected between
respectively the tension build up and straightening rolls or the
straightening and tension'feducing rolls of the brake and tractive
roll set and fed back to control the torques of the rolls of the
further roll set. Thus a speed differential between rolls is no
longer required to obtain a certain degree of stretch downstream of
two rolls but a more sensible distribution of the individual

degrees of stretch can be achieved with this control.

The objects set forth are achieved according to the
invention with a device which is characterized in that the feature
roll set provided between the braking and tractive roll sets

comprises four traction rolls for generating the strip tension and
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bending and a degree of tension leveling in the high traction range

which is increased by an order of magnitude.

An embodiment of the invention provides that the
direction rolls of the high traction roll set have a diameter which
ig8 different from that of the rolls of the brake set and the
traction roll set. By varying the roll diameter, a targeted
adjustment of the speed difference can be set to influence the

plastification of the strip and thus the degree of tension leveling

which is attainable or adjustable. With a high traction roll set
with four rolls, either only the two inner tension rolls or all
four rolls can have roll diameters deviating from those of the
remaining rolls, i.e. those of the brake and tension roll sets.
When these high traction rolls have a smaller diameter by
comparison with the remaining rolls, it is possible to attain a
correspondingly greater resultant degree of tension leveling by
bending of the strip with superimposed traction. The limits are
defined by the possible detriment to the strip surface. With very

sensitive strip surfaces, there is a minimum effect with clearly

larger roll diameters, for example of 800 to 1500 mm.

Finally a control of the degree of stretch is proposed

which 18 characterized in accordance with the invention in that in

a high traction roll set arranged between the brake roll set and
the tension roll set, the individual degree of tension leveling at

the run-on point and the run-off point to the individual high
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traction results is summed up to a summation tension leveling
degree whereby the tension leveling degree externally of the high
traction roll set between respectively tension build up and
straightening or the straightening and tension dropping roll of the
brake and tension roll sets is tapped off and fed back to
controlled torque of the high traction rolls. It is thus no longer
required to maintain a speed differential between the rolls to have
the requisite degree ¢of tension leveling downstream of two rolls,
but rather this control approach allows a more sensible
distribution of the individual degree of tension leveling to be

obtained.

Further details and advantages of the invention are
obtainable from the claims and the following description of

embodiments of the invention shown in the drawing. It shows:

FIG. 1 in a highly schematic side view one embodiment

of a tension leveling apparatus with an intermediate high traction

part; and

FIG. 2 a control diagram for regulating the degree of

stretch with distribution of individual degrees of stretch.

An apparatus 1 for the tension leveling of stainless
steel strip 2, preferably with a thickness above 0.5 mm is

comprised according to FIG. 1 of a brake roll set 3 and in the



CA 02420353 2003-02-24

22468 Transl. of PCT/EP01/08873

direction of the strip travel indicated by arrows and following the
brake roll set 3, a high traction roll set 5 and a tension roll set
4. The brake roll set 3 is formed with four rolls 6 and the
tension roll set 4 with four rolls 7, each of which is arranged

5 pairwise in an S pattern. The high traction set 4 [sic] also has
four rolls which also are arranged pairwise in an S pattern and
respectively include the inner tension rolls 8a or 9a and the

respective complementary rolls 8b or 9b.

The upper roll pair 8a, 8b and the lower roll pair %a, 9b
10 are with reference to the individual rolls of the pairs mutually
and from roll pair to roll pair at the minimum possible distances
from one another. A short strain relief lengths 10 is thus
provided between the runoff point 11 to the next following roll in
the strip travel direction, whereby the strip travel is improved
15 and the formation of longitudinal folds (handkerchief effect) is
avoided. Since the strip 2 is subjected in the high traction roll
set 5 to alternating bending - in which only one of the roll pairs
provided in each case participates in a bending, an increased
degree of stretch under tension occurs in the high stress roll set

20 5 based on the bending of the strip under tension.

The bending of the strip 2 with superimposed tension
results in a degree of stretch which is greater as the diameter of
the rolls is smaller. The limit is at the roll diameter which, if

made smaller, will disadvantageously have an adverse effect on
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sengitive strip surfaces, a significantly larger roll diameter, for
example 800 to 1500 mm, reducing the influence on the strip
surface. As is also determined by the selection of the roll
diameter, in every case there is a plastic elongation of the strip
1 by a superimposition of strip tension and bending at the run-on

point or run-off point 11, 12 of the rolls 8a, 8b or 9%9a, 9b.

As can be seen from the control diagram of FIG. 2 for the
regulation of the degree of stretch of the stretch 2, as in the
previously described example, a high traction roll set 5 is
provided between the break roll set 30 and the tension roll set 40.
The brake and tension roll set 30 or 40 is comprised here each only
from one of the roll pairs formed by the roll 6 or 7 whereby
however the roll arrangement or the high traction set 5 again has a
short destressing length 10 on the one hand and on the other
ensures a bending with superimposed tension resulting in a high

degree of stretch.

The illustrated control diagram enables the degree of
stretch to be summed up to a total degree of stretch from the
opposing influences on the individual degrees of stretch at the
run-on and run-off points 11 or 12 of the rolls in the high
traction roll set 5. A set point degree of stretch can thus be
achieved with an appropriate precontrol and regulation of the
individual torques. The degree of stretch outside the high

traction roll set 5 is determined between the tension build up and
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straightening roll or the straightening and tension-reducing rolls
of the brake tension roll sets 30 or 40 and the detected degree of
stretch is fed back to regulate the torque of the rolls of the high

traction roll set. A sensible distribution of the indiwvidual

degrees of stretch is thereby possible.
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CLAIMS:

1. A method of leveling cold-rolled strip, comprising the steps of:
passing the cold-rolled strip in succession through a brake roll set and
a tension roll set and subjecting the strip between both roll sets to stretching under a
stretching tension; and |
subjecting the strip between said roll sets to a bending to increase the
degree of stretch in a high-traction roll set arranged between the brake roll set and the
tension roll set such that a major part of the stretching tension in the cold-rolled strip
is produced by the high-traction roll set, the degree of stretch being controlled 1n that
individual degrees of stretch at run-on and run-off points of individual rolls of the
high-traction roll set are summed up to a total degree of stretch, and a degree of

stretch outside the high-traction roll set is detected respectively in the brake roll set

- and the tension roll set and is fed back to control the torques of the rolls of the high

traction roll set.

2. The method according to claim 1, wherein the Strip 1s subj'ected to an

alternating direction bending in the high traction roll set.

3. The method according to claim 1 wherein the strip 1s plastically
elongated by superimposition of strip tension and bending at run-on points or run-off

points, of the strip onto and off individual rolls of the high-tension roll set.
4. The method according to claim 3 wherein the strip passes with short

destressing lengths between the respective run-off and run-on points of the individual

rolls of the high-traction roll set.
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