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(57) Abréegée/Abstract:

he Invention relates to a roller device (1) comprising at least two rollers, each roller being mounted by means of roll chocks (2) in a
roll stand (3), wherein the rollers are provided with axial displacement means (4) for axial displacement in a displacement direction
(X), by means of which the rollers may be placed and held in a desired position relative to the roll stand (3), and wherein the rollers
are In an operative connection with bending means (5), by means of which a bending momentum may be exerted on said rollers. In
order to keep the losses of bending force as a result of the weight of the axial displacement means as low as possible, the invention
provides for the axial displacement means (4) to be disposed with a first operative end (6) directly or indirectly on the roll stand (3)
by means of an articulated connection (9) on the roll chock (2).
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(57) Abstract: The invention relates to a roller device (1) comprising at least two rollers, each roller being mounted by means of
roll chocks (2) in a roll stand (3), wherein the rollers are provided with axial displacement means (4) for axial displacement in a
) displacement direction (x), by means of which the rollers may be placed and held in a desired position relative to the roll stand (3),
@ and wherein the rollers are in an operative connection with bending means (5), by means of which a bending momentum may be
v cxerted on said rollers. In order to keep the losses of bending force as a result of the weight of the axial displacement means as
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low as possible, the invention provides for the axial displacement means (4) to be disposed with a first operative end (6) directly or
Q0 indirectly on the roll stand (3) by means of an articulated connection (9) on the roll chock (2).

(57) Zusammenfassung: Die Erfindung betrifft eine Walzvorrichtung (1 ) mit mindestens zwei Walzen, die jeweils mittels Walzen-
einbaustiicken (2) in einem Walzgeriist (3) gelagert sind, wobei die Walzen mit Axialverschiebemitteln (4) zum axialen Verschieben

in eine Verschieberichtung

[ Fortsetzung auf der niichsten Seite]
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(x) versehen sind, mit denen die Walzen relativ zum Walzgeriist (3) in eine gewlinschte Position gebracht und dort gehalten werden
konnen, und wobei die Walzen mit Biegemitteln (5) in Wirkverbindung stehen, mit denen sie mit einem Biegemoment beaufschlagt
werden konnen. Um die Biegekraftverluste infolge des Gewichts der Axialverschiebemittel mdglichst gering zu halten, sieht die
Erfindung vor, dass die Axialverschiebemittel (4) mit einem ersten Wirkende (6) am Walzgeriist (3) direkt oder indirekt mittels
einer gelenkigen Verbindung (7) angeordnet sind und mit einem zweiten Wirkende (8) mittels einer gelenkigen Verbindung (9) am
Walzeneinbaustiick (2) angeordnet sind.
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SMS Demag AG, Eduard-Schioemann-Stralle 4, 40237 Dusseldorf

Roller Device

The Invention pertains to a rolling device with at least two rolls that are
respectively supported in a roll stand by means of chocks, wherein the rolis are
provided with axial displacement means that serve for the axial displacement in
a displacing direction and make it possible to move the rolls into a desired
position relative to the roll stand, as well as to hold the rolls in this position, and
wherein the rolls are functionally connected to bending means that make it
possible to subject the rolls to a bending moment.

A rolling device of this type is known, for example, from WO 2005/011884 A1,
wherein two working rolls that are spaced apart from one another by a defined
distance form the roll gap required for the rolling process, and wherein the
working rolls can be supported on backup rolls or intermediate rolls. A thusly
designed rolling device therefore may be respectively equipped with four or six
rolis, wherein the individual rolls can be positioned relative to one another in the
vertical direction in order to realize the desired roll gap.

In this case, the working rolls are arranged in an axially displaceable fashion
such that it is possible to influence the strip profile in strip rolling mills by means
of a variable roll gap profile. The procedural option of an axial displacement of
the working rolls is also important in blooming trains, namely not only for
purposefully influencing the strip profile, but also for extending the roll campaign
by means of purposeful wear distribution.

Another important aspect of the rolling device described in WO 2005/011884 A1
can be seen in that means for bending or balancing the working rolls are
provided. These bending means make it possible to introduce a bending
moment into the working rolls such that procedural advantages are achieved.

The bending and displacing systems for the working rolls are accommodated in
stationary blocks, in which the adjusting means required for the bending and
balancing or the axial displacement are arranged. They provide the advantage
of fixed pressure medium supply lines that do not have to be disconnected
when the working roll is exchanged. In order to realize the bending and
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balancing, the required rams are either arranged in stationary blocks, in which
case it is disadvantageous that significant tilting moments occur during the axial
displacement, or they are realized in the form of cassettes that participate in the
axial displacement in order to better manage the tilting moments and the

frictional forces.

Other solutions of this type which are realized similar to WO 2005/011884 A1
are described in EP 0 326 805 B1, DE 24 40 495 A1, DE 36 03 693 A1, WO

08/26883 A1 and DE 38 07 628 C2.

In instances in which the bending device and the axial displacement device
consist of a combined mechanical unit, in which the displacement device Is
realized in the form of a cantilever on the guide blocks of the bending device, all
known solutions have the disadvantage that a torque is generated due to the
own weight of the displacement device, wherein this torque needs to be
absorbed by the vertically standing guides of the bending device. This results in
a frictional force in the guides of the bending device which negatively influences
the control response.

The negative influence of this frictional force increases as the height of the
vertical guides of the bending device decreases. The height of the guides Is
directly correlated to the roll diameter, i.e., the negative influence of the frictional
force being generated is greater with small roll diameters than with large roll

diameters.

The invention therefore is based on the objective of additionally developing a
rolling device of the initially cited type in such a way that the aforementioned
disadvantages are eliminated or at least diminished, i.e., that the influences with
respect to the frictional forces acting upon the guides of the bending means, in
particular, due to the own weight of the axial displacement means are

diminished.

According to the invention, this objective is attained in that a first functional end
of the axial displacement means is arranged on the roll stand directly or
indirectly by means of an articulated connection and a second functional end is

arranged on the chock by means of an articulated connection.
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In this case, the axial displacement means are preferably arranged on the roll
stand indirectly by means of a connecting frame. Their second functional end
may be accommodated in a locking block that is arranged in or on the bending
means such that it is movable in the displacing direction of the axial
displacement means. In this case, one additional development proposes that a
positive connection between the locking block and the chock which is effective
iIn the displacing direction of the axial displacement means is produced by
means of an articulated connection in the form of a connecting bolt. For this
purpose, at least one recess that is realized congruent to the shape of the
locking bolt may be arranged in the chock. Furthermore, the locking block may
be supported in or on the bending means with the aid of a guide at a location
that is spaced apart from the first functional end. In this case, the guide
preferably features a connecting link, in which a bolt connected to the bending
means is arranged. The connecting link is advantageously realized in the form
of a groove-shaped recess extending in the displacing direction of the axial

displacement means.

The axial displacement means preferably feature a hydraulic piston-cylinder
system.

The first and/or second functional end of the axial displacement means may be
displaceably arranged on the axial displacement means and/or on the guide.
This makes it possible to easily realize an adaptation of the coupling points if an
additional roll displacement occurs in the horizontal rolling direction.

The proposed measures principally minimize a torque being generated in the
guides of the bending device irrespective of the roll diameter and the available
structural height. The aforementioned disadvantageous consequences are
diminished in this fashion. It is possible, in particular, to improve the control
response of the bending device.

Consequently, a system-related minimization of the bending force losses due to
Internal friction takes place.

One embodiment of the invention is illustrated in the figures.

The figure show:



"CA 02673740 2009-06-25

.-4-

Figure 1, a detail of a rolling device in the form of a top view, and

Figure 2, a section along the line A-A in Figure 1, in which the bending
means are not illustrated.

The figures show a--only very partial--illustration of a rolling device 1 of
conventional design. In this respect, we refer to WO 2005/011884 A1 that

contains more detailed information on such a rolling device.

Two not-shown working rolls are held by chocks 2, one of which is illustrated in
Figure 1. The chocks 2 are supported in a roll stand (or roll housing) 3. In this
case, however, provisions are made for axially displacing the working rolls in a
displacing direction x and for subjecting the working rolls to a bending moment.
Generally known axial displacement means 4 and bending means 5 are

provided for this purpose.

The axial displacement means 4 feature a hydraulic piston-cylinder system 16
in order to generate a force. The axial displacement means 4 have two
functional ends 6 and 8, between which they are able to generate their
displacement force in the displacing direction x. The first functional end 6 is
situated on the right side in the figures and fixed on a connecting frame 10 by
means of an articulated connection 7 in the form of a bolt, wherein said
connecting frame is mounted on the roll stand 3. The axial displacement means
4 are also coupled in an articulated fashion on a second functional end 8 that is
situated farther to the left in the figures, namely by means of an articulated

connection 9 in the form of a locking bolt.

The locking bolt 9 is supported in a locking block 11 such that the locking block
11 is also displaced during a displacement of the axial displacement means 4.
The locking bolt 9 extends through the locking block 11 (see Figure 1) and
engages Into a recess 12 in the chock 2. Due to these measures, a
displacement of the axial displacement means 4 is transmitted to the chock 2
and therefore to the roll via the locking block 11; the roll is then axially displaced

in the displacing direction Xx.
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Figure 2, in particular, shows that a recess 17 is arranged in the bending means
5. wherein the locking block 11 is accommodated in said recess and movable In
the displacing direction x. One end (the left end in the figures) of a guide 13
accommodated in the recess 17 is supported by means of a connecting link 14
and a bolt 15 that is secured in the bending means 5. The connecting link 14 is
realized in the form of a groove that extends in the displacing direction x-- as
shown in Figure 2. The bolt 15 supports one end of the guide 13.

When the bending means 5 move upward and downward in the vertical
direction V on vertical guides 18 (see Figure 1), they are only subjected to part
of the weight of the axial displacement means 4, namely with a relatively short
lever arm r (see Figure 1). This means that the weight of the axial displacement
means 4 can only cause a very low torque to be generated in the vertical guides
18 of the bending device 5, wherein this is also ensured in that the effective

weight is balanced in the journal due to the support.

The most important functions can be summarized as follows: one can easily
recognize that the bending means 5 and the axial displacement means 4 are
arranged separately of one another. The bending means remain largely
unchanged--in comparison to known solutions--with respect to their function and
the mechanical design of the components. The locking block 11 travels in the
guides 13 that form an extension of the piston-cylinder system 16. The chocks 2
are coupled to the axial displacement means 4 by means of the locking block
11. The guides 13 are supported on the bending means 5 by the bolt 15 that
travels in the connecting link 14.

Provisions may be made for a corresponding displacement of the link pivot
points in order to make it possible to utilize the device when the rolls are also
horizontally displaced in the rolling direction.
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LIST OF REFERENCE SYMBOLS

Rolling device

Chock

Roll stand (roll housing)

Axial displacement means
Bending means

First functional end

Articulated connection

Second functional end
Articulated connection (locking bolt)
Connecting frame

Locking block

Recess

Guide

Connecting link

Bolt

Hydraulic piston-cylinder system
Recess in bending means
Vertical guides

Displacing direction
Vertical line
Lever arm
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CLAIMS

A rolling device (1) with at least two rolis that are respectively supported
in a roll stand (3) by means of chocks (2),

wherein the rolls are provided with axial displacement means (4) that
serve for the axial displacement in a displacing direction (x) and make it
possible to move the rolls into a desired position relative to the roll stand
(3), as well as to hold the rolls in this position, and

wherein the rolls are functionally connected to bending means (95) that
make it possible to subject the rolls to a bending moment.

characterized in

that a first functional end (6) of the axial displacement means (4) is
arranged on the roll stand (3) directly or indirectly by means of an
articulated connection (7) and a second functional end (8) of the axial
displacement means is arranged on the chock (2) by means of an
articulated connection (9).

The rolling device according to Claim 1,
characterized in

that the axial displacement means (4) are arranged on the roll stand (3)
indirectly by means of a connecting frame (10).

The rolling device according to Claim 1 or 2,
characterized in

that the second functional end (8) of the axial displacement means is
arranged in a locking block (11) that is arranged in or on the bending
means (5) such that it is movable in a displacing direction (x) of the axial
displacement means (4).
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The rolling device according to Claim 3,
characterized in
that a positive connection between the locking block (11) and the chock
(2) which is effective in the displacing direction (x) of the axial

displacement means (4) consists of an articulated connection (9) in the
form of a locking boit.

The rolling device according to Claim 4,
characterized in

that the chock (2) contains at least one recess (12) that is realized
congruent to the shape of the locking bolt (9).

The rolling device according to one of Claims 3 to 5,

characterized in

that the locking biock (11) is supported in or on the bending means (5) by
means of a guide (13), namely at a location that is spaced apart from the
first functional end (6).

The rolling device according to Claim 6,

characterized in

that the guide (13) features a connecting link (14), in which a bolt (15)
connected to the bending means (5) is arranged.

The rolling device according to Claim 7,

characterized in
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that the connecting link (14) is realized in the form of a groove-shaped
recess extending in the displacing direction (x) of the axial displacement
means (4).

The rolling device according to one of Claims 1 to 8,

characterized In

that the axial displacement means (4) feature a hydraulic piston-cylinder
system (10).

The rolling device according to one of Claims 1 to 9,
characterized In
that the first and/or second functional end (6, 8) of the axial displacement

means (4) is/are displaceably arranged on the axial displacement means
(4) and/or on the guide (13).
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