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(57) Abréegée/Abstract:

Disclosed Is a device for influencing in a controlled manner the load-bearing force of supporting rollers (SV) that rest on working
rollers. The neck (W/Z) of said supporting rollers (SVW) which Is provided with an extension (ZA) Is mounted In roller bearings or
sliding bearings that are disposed In a bearing-supporting housing of the rollers of a roller stand. The neck extension (ZA) Is
mounted In a supporting bearing. The outside of the housing (LG) of said supporting bearing Is connected to the bearing-
supporting housing. An intermediate housing (ZG) which Is Inserted In the housing (LG) of the supporting bearing cylindrically

encloses the supporting bearing, Is iImpinged upon by a pistor

cylinder unit (RB, SK), and can be displaced within said housing

(LG) In a radial direction relative to the axis of the neck extension (ZA).
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< (§7) Abstract: Disclosed is a device for influencing in a controlled manner the load-bearing force of supporting rollers (SW) that
rest on working rollers. The neck (WZ)) of said supporting rollers (SW) which is provided with an extension (ZA) is mounted in roller
QL bearings or sliding bearings that are disposed in a bearing-supporting housing of the rollers of a roller stand. The neck extension (ZA)
is mounted in a supporting bearing. The outside of the housing (LLG3) of said supporting bearing is connected to the bearing-supporting
T housing. An intermediate housing (Z() which is inserted in the housing (LLGG) of the supporting bearing cylindrically encloses the
supporting bearing, is impinged upon by a piston cylinder unit (RB, SK), and can be displaced within said housing (LLG3) in a radial
&= direction relative to the axis of the neck extension (ZA).

99

(57) Zusammenfassung: Eine Vorrichtung zur gesteuerten Beeinflussung der Autliegestiitzkrafte von, auf Arbeitswalzen autliegen-
den Stiitzwalzen SW, deren, in einem Lagertraggehduse der Walzen eines Walzgeriistes in Rollen- oder Gleitlagern lagernde Zapfen
WZ. einen Zapienansatz ZA autweisen, der in einem Stiitzlager lagert, dessen Lagergehduse
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LG aussenseitig an das Lagertraggehduse angesetzt ist, wobei ein, in das Lagergehduse LG eingesetztes, das Stiitzlager zylindrisch
umschliessendes Zwischengehaduse Z(G, von einem Kolbenzylinder-Aggregat RB, SK beaufschlagt wird, in dem Lagergehduse radial
zur Achse des Zapienansatzes ZA stellverschiebbar ist.
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DEVICE FOR CONTROLLING THE CONTACT PRESSURE

OF CONTACT ROLLS

The invention concerns a device for controlling the

contact pressure of contact rolls, especially backup rolls

resting on work rolls.

Rolls of this type are supported with thelr necks 1n
journal bearings or roller bearings, which, in the case of

backup rolls, are supported by bearing chocks gulded 1n the

roll housings. One or both of the necks have an extension,

which is supported in an axial support bearing, whose bearing
housing is joined to a support housing or bearing chock of the
contact roll or backup roll.

In previously known multi-high stands, the backup rolls
and the work rolls are supported in bearing chocks, which are
guided in the windows of the housing of the roll stands. The
backup rolls rest a certain distance apart agailnst the work

rolls, which are adjustably supported to form the roll gap,

which can
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be varied and determined by controlled bending of the work
rolls.

When sheets are rolled, especially those of considerable
wildth, backup rolls with long barrels must be used, which are

very heavy. These backup rolls must be balanced over their

length so that they interfere as little as possible with the
effect of the bending forces acting on the work rolls to form
the roll gap profile. The balancing of the backup rolls must be

done 1n such a way that the flow of forces between the backup

roll and work roll 1s maintained over the entire contact length
of the two rolls during rolling without interruption (gapping) ;
this 1ncludes especially the case of a rapid increase or a
similarly rapid decrease in the rolling force, which occurs, for
example, when these types of rolling stands reverse their
direction. The repeated load reversals and no-load operating
phases subject the bearings to stresses, which, when roller
bearings are used, have an effect on the rolling elements or
possibly, depending on the load distribution, on only some of
the rolling elements. When journal bearings are used, the

stresses have a similar effect on their bearing surfaces and can

lead to damage.
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In addition, 1in the case of large, wide rolling stands, the
backup rolls, with their correspondingly long axes, reach
welghts that are greater than would be necessary to produce the
required contact forces between the rolls, with the result that,

e forces applied to bend the work roll must be

.

in this case, th

set higher than 1is actually necessary. This means 1in turn that
a portion of the bending forces provided to control the profile
of the roll gap cannot be effectively utilized.

Therefore, these fluctuations 1n the rolling forces, which
occur 1in the rolling process during the pass itself, require
fast and precise control of the balancing of the backup rolls.

Problems similar to the difficulties described above are
encountered 1in connection with the pairs of strip drive rolls
during the processing of rolled strip. The circumferential
surfaces of the roll lying on the surface of the strip and of
the roll below 1t are often damaged, because the upper roll

resting on the strip drops suddenly toward the lower roll when

the tail end of the strip exits the roll gap.
It has already been proposed that the backup rolls be

balanced by applying bending forces to a suitably designed neck

of the roll, and that the upwardly-acting component of these
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forces be absorbed by a support beam installed above the roll
and parallel to it. This type of installation is necessarily
very tall, however, and thus requilres housings and housing

windows of considerable height. This leads to comparatively

high and heavy stands, and it also means that the backup roll
itself must be extended axially to the side.

The goal of the invention 1s to develop a device that makes
1t possible to eliminate the problems explained above. To this
end, starting from previous designs of neck bearings, in which
the necks of backup rolls or of contact rolls, which are
supported 1in the bearing chocks of rolling stands or suitable
bearing support housings, have a neck extension, which is
supported in an axial support bearing, whose bearing housing is

connected externally to the bearing chock of the rolling stand

or the bearing support housing, the invention proposes that an
1ntermediate housing be provided, which is inserted into the
bearing housing and cylindrically encloses the axial support
bearing, and which, when acted upon by a piston-cylinder unit,
can be adjustably displaced in the bearing housing in the radial
direction relative to the axis of the neck extension, and that

with this system, bending forces can be applied to a backup roll
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or to the contact rolls by controlled adjusting displacements

F

of the intermediate housing and thus of the neck extension

supported 1n 1t.

The invention further provides that the piston-cylinder

ﬁ

unit can consist of an internal cylindrical recess, which

extends radially relative to the axis in the wall of the
bearing housing that encloses the i1ntermediate housing, and of
a floating piston, which can be displaced in this cylindrical

recess and which can be actuated by a hydraullic medium. In one

—

design of the device, 1in which the neck 1s supported in a

journal bearing in the bearing chock of a backup roll, the
journal bearing can be designed as a hydraulic oil film bearing
(Morgolil® bearing) .

With the device described above, which can be easily built

into existing bearings of backup rolls or contact rolls without

a great deal of technical resources, the forces to be applied
to the backup rolls or contact rolls can be controlled in a
simple way with the use of the very simply designed piston-
cylinder unit and commercially available hydraulic control
devices.

In one aspect, the present invention resides 1n a device
for controlling the contact pressure of backup rolls resting on

work rolls, whose neck is supported in roller bearings or

5
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journal bearings in a bearing support housing or the bearing
chock of the rolls of a roll stand, the neck having a neck

extension, which is supported 1n an axial support bearing

formed as a radiax bearing, the axial support bearling having a

bearing housing is connected externally to the bearing support

P

housing of the contact rolls or to the bearing chock of the

backup rolls, comprising an lntermedlate housing, which 1s
inserted into the bearing housing and cylindrically encloses
the radiax bearing, and a piston-cylinder unit operatively
arranged for adjustably displacing the intermediate housing 1n
the bearing housing in the radial direction relative to the

gr—

axis of the neck extension, wherein the piston-cylinder unit

includes a piston arranged in a radial bore in the bearing

housing, the piston being connected with a pressure fluid via

the bore, whereby the piston applies a radial bendling force to

the neck extension of the roll.

The invention is explained below with reference to the

embodiments illustrated in the drawings:

5a
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-- Figure 1 shows a radial section through roll neck with

1ts bearing; and

-- Figure 2 shows a radial section through the roll neck of

a backup roll with a bearing of different design.

As Figure 1 shows, the roll neck WZ of the backup roll SW
1s supported by a roller bearing RL in the bearing chock LS and
has a neck extension ZA, which 1s supported in an axial support
bearing in the form of a radiax bearing RA. This radiax bearing
RA 1s enclosed 1n a ring-like manner by an intermediate

cylindrical housing ZG, which is inserted with radial clearance

in a cylindrical recess of the bearing housing LG, which rests
against and 1s connected to the bearing chock LS by screws SR.
The i1ntermediate housing ZG is sealed with a cover AD on the
side facing away from the roll neck WZ. In the wall of the
bearing housing LG that encloses the intermediate housing zZG, a
floating piston 1s installed in a bore RB, which extends
radially relative to the axis. The hydraulic medium feed line
ZL of a controlled hydraulic pressure generator (not shown)
ocpens into the bore RB that extends radially relative to the

axls, below the floating piston SK.

By means of the hydraulic medium, which is introduced into
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the radial bore RB through the feed line ZL and acts on the

bottom surface of the piston SK, the intermediate housing ZG and
thus the neck extension ZA are pushed upward by a predetermined
amount. As a result, the center axis of the backup roll SW is

deflected, and a corresponding change 1is achieved in the support

surface of the drop of this backup roll relative to the work

roll (not shown).

Figure 2 shows a system similar to that shown in Figure 1,
in which a journal bearing GL in the form of an oil film bearing
1s slid onto the neck WZ of the backup roll SW. A ring-like
housing RG 1s slid onto a second neck extension ZD, which
proceeds from the filrst neck extension ZA. The housing rests
against the cover AD and the bearing housing LG and is connected
to the bearing housing LG. This ring-like housing carries a

ring gasket RM for the o0il film bearing.
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List of Reference Letters

roller bearing

journal bearing

bearing chock

roll neck

backup roll

neck extension

(second) neck extension
radiax bearing

bearing housing
1ntermediate housing
screw

cover

bore (extending radially relative to the axis)
(floating) piston
(hydraulic) feed line
ring-like housing

ring gasket
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What is claimed 1is:

h—

1. Device for controlling the contact pressure of
backup rolls (SW) resting on work rolls, whose neck (WZ) 1is
supported 1n roller bearings or journal bearings i1n a bearing
support housing or the bearing chock of the rolls of a roll
stand, the neck having a neck extension (ZA), which is
supported in an axial support bearing formed as a radiax
bearing (RA), the axial support bearing having a bearing
housing (LG) 1s connected externally to the bearing support
housing of the contact rolls or to the bearing chock (LS) of
the backup rolls, comprising an i1ntermediate housing (z2G),
which is inserted i1nto the bearing housing (LG) and
cylindrically encloses the radiax bearing (RA), and a pilston-
cylinder unit (RB, SK) operatively arranged for adjustably
displacing the intermediate housing in the bearing housing in

pr——

the radial direction relative to the axis of the neck

extension (ZA), wherein the piston-cylinder unit includes a

piston (SK) arranged in a radial bore (RB) 1n the bearing

housing (LG), the piston (SK) being connected with a pressure

fluid via the bore (RB), whereby the piston (SK) applies a

radial bending force to the neck extension (ZA) of the rol.

(SW) .

2 . Device according to Claim 1, 1n which the neck of
the backup roll is supported in a journal bearing 1in the
bearing chock, wherein the journal bearing 1s designed as a

hydraulic oil film bearing.
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