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(57) Abrégée/Abstract:

The invention relates to a roll stand for hot-rolling or cold-rolling metallic strips. Said roll stand comprises back-up rolls and work
rolls (2,3; 4,5) which are respectively positioned in chocks (6; 7) In a rotating manner. Each chock (6; 7) can be displaced on two
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(57) Abrege(suite)/Abstract(continued):

sides In guiding devices (8) of the column frame (9) for adjusting the roll gap (10) and can be additionally displaced on at least one
side for adjusting the play, by means of horizontal piston cylinder units (11) arranged Iin the column frame (9). The aim of the
Invention Is to completely eliminate the play in the vertical guiding device (8) of the work roll chocks (6; 7) during the rolling. To this
end, the chocks which are guided on at least one side of the column (9a) by means of the piston cylinder unit (11) arranged In the
column frame (9) and by means of one respective support element (14) which is arranged on the front side of the piston (11a), can
be pressed against the other side of the column (9b) and the guiding device (8) thereof without play when the vertical roll
positioning drive Is stopped, and can be released when the vertical roll positioning drive Is switched on.
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(§7) Abstract: The invention relates to a roll stand for hot-rolling or cold-rolling metallic strips. Said roll stand comprises back-up
rolls and work rolls (2,3; 4,5) which are respectively positioned in chocks (6; 7) in a rotating manner. Each chock (6; 7) can be
= displaced on two sides in guiding devices (8) of the column frame (9) for adjusting the roll gap (10) and can be additionally displaced
< on at least one side for adjusting the play, by means of horizontal piston cylinder units (11) arranged in the column frame (9). The
aim of the invention is to completely eliminate the play in the vertical guiding device (8) of the work roll chocks (6; 7) during the
\& rolling. To this end, the chocks which are guided on at least one side of the column (9a) by means of the piston cylinder unit (11)
W, arranged in the column frame (9) and by means of one respective support element (14) which is arranged on the front side of the
I~ piston (11a), can be pressed against the other side of the column (9b) and the guiding device (8) thereof without play when the vertical
== roll positioning drive is stopped, and can be released when the vertical roll positioning drive is switched on.
T
e\
& (57) Zusammenfassung: Bei einem Walzgeriist fiir das Warm-oder Kaltwalzen von metallischem Bandmaterial, mit Stiitz-und Ar-
o beitswalzen (2,3; 4,5) die jeweils in Einbaustiik-ken (6; 7) drehgelagert sind, wobei die Einbaustiicke (6; 7) jeweils beidseitig in
Fihrungen (8) des Standerrahmens (9) zur Einstellung des Walzspaltes (10) und zusatzlich mittels

a [Fortsetzung auf der ndchsten Seite]
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PCT/EP01/14,066

ROLLING STAND FOR HOT ROLLING OR COLD ROLLING
OF METALLIC STRIP MATERIAL

The invention concerns a rolling stand for hot rolling or
cold rolling of metallic strip material, e.g., of different
grades of steel, with backup rolls and work rolls, each of which
is pivoted in chocks. Each chock can be displaced on two sides
in guiding devices of the column frame for adjusting the roll gap
and can be additionally displaced on at least one side for
adjusting the play by means of horizontal piston-cylinder units
arranged in the column frames.

The work rolls of strip trains are exchanged for new work
rolls every 4-6 hours due to wear. The procedure of work roll
changing 1s presently carried out 1n an automatic cycle by means
of a changing device. A gap of a few millimeters 1s provided
between the column and chock to allow free play of the chocks
during the vertical displacement for roll gap control.

In the hot rolling of individual slabs i1n a hot strip
rolling mill, large impacts with enormous accelerations occur
during the initial pass operation. The chocks are thrown against
the column guide, which is greatly stressed. The impact load

wears the guideway very quickly, the guide play increases, and
the acceleration forces become greater and greater. Attempts

have already been made to reduce these problems with hardened
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guide rails and a soft, yielding steel.

In cold rolling, an effort is made to position the work
rolls a few millimeters (about 4 to 10 mm) in front of the center
of the rolling stand, as seen from the rolling direction, for
stabilization. A design that would be especially favorable would
be one in which the mismatch in size could be adjusted, in order
to support the profile control. However, the adjustment of the
wedge strips at the beginning of the rolling operation is also
disadvantageous, even if the adjustment is repeated at intervals
of time, because, in light of the demand for displaceability of
the work rolls, the play cannot be completely eliminated. On the
other hand, this play is necessary, because, during the hot
rolling operation, the chock heats and expands, but the rolling
stand remains cold. To be sure, this reduces the play. However,
this reduction in the play after heating can then again lead to
jamming of the vertical displacement.

In all cases, an inexactly defined position of the work roll
chocks in the stand is disadvantageous both in cold rolling and
hot rolling. In addition, there is the requirement that the
chocks must be vertically movable in the column guide. In this
regard, 1t must be considered that modern rolling mills operate
wlth so-called automatic gage control (AGC). On the basis of
this AGC, a measurement is made shortly after the initial pass to
determine whether the roll gap 1s of the desired size. 1In case
of deviations, a readjustment is made by means of the hydraulic

adjustment equipment in the stand under rolling force. 1In
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general, AGC ensures that the metal strip (steel strip) is always
rolled with exactly the same thickness, independently of
fluctuations in temperature and variations in deforming force.
For rolling with a constant profile of the metal strip, a guide
gap between the chock and the stand column is very unfavorable,
because, due to the random position of the work rolls in the
stand, an undesired offset of the work rolls among themselves can
occur, which distorts the desired profile.

DE 44 34 797 Al describes equipment for position correction
of the bearing chocks of the rolls guided in the column windows
of rolling stands. This equipment consists of hydraulically
operated cylinder push rods, which are supported in cylinder
recesses, which are supported in the bearing chocks. The
cylinder push rods can be moved against one or both of the guide
surfaces of the column windows of the rolling stand. In this
way, the guide play of the chocks can be adapted to the
particular course of the rolling process, but it cannot be
completely eliminated. In addition, the detachment and
reconnection of the hydrualic connection during roll changes is
time-consuming and involves considerable expense; the changing
program consists of about 80 rolls per finishing train.

Equipment for controllably influencing the frictional forces
between the guide surfaces and bearing surfaces of the bearing
chocks of the rolls supported in the column windows of rolling
stands 1s also known (DE 199 11 638 Al), in which flat, bearing

support plates, which can be acted upon by pressure from behind
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are installed as guide surfaces, which are movably supported in
these perpendicular to the guide surfaces or support surfaces.
However, very large guide surfaces are created in this way, and
residual play also cannot be eliminated in this way.

The object of the invention is to eliminate completely the
play of the work roll chocks in their vertical guide during
rolling and in this way to dispense with a hydraulic connection
to the chocks.

In accordance with the invention, this object is achieved 1in
such a way that the work roll chocks, which are guided on at
least one side of the column by means of the piston-cylinder unit
arranged in the column frame and by means of one respective
support element, which 1s arranged on the front end of the
piston, can be pressed against the other side of the column and
1its guiding device without play, when the vertical roll
positioning drive 1s stopped, and can be released, when the
vertical roll positioning drive 1s turned on. In this way, the
play of the chocks in the guide devices of the column windows 1is
completely eliminated during rolling, as a result of which the
results of the control by the AGC method are supported, and the
rolling profile is more exactly maintained.

A refinement of the invention provides that each support
element consists of a round with plastic guide strips embedded 1n
it along its periphery, and that the round is supported in the
column frame. In this design, the round absorbs transverse

forces that act on the column frame and ensures a rigid
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construction of the play elimination during the rolling. During
the changing of work rolls, the round can be moved baék.

Another refinement provides that the round i1s fastened to
the piston rod of the piston-cylinder unit. In this way, the
round carries out all of the movements of the piston rod.

In addition, delicate movement of the piston can be achieved
if the piston of the piston-cylinder unit can be acted upon by
pressure on both sides.

The feeding of pressure medium is designed 1n such a way
that the piston-cylinder unit can be supplied with pressure
medium through channels in the column frame. Thus, during a roll
change, 1t is not necessary to disconnect and recomnnect hose
lines.

In regard to the supplying of pressure medium, 1t 1s also
advantageous for the channels for the pressure medium to open
into grooves that run around the cylinder of the piston-cylinder
unit.

Furthermore, 1in a design that is advantageous for the
movements of the round, the round is made of red brass, and the
guide strips embedded in the periphery of the round are made of
Teflon.

The course of the play elimination and the allowance ot

motion play during adjustment of the roll gap, i1.e., during the
vertical displacement of the chocks, can be advantageously
influenced, if the hydraulic pressure in the piston-cylinder unit

can be regulated to different pressures for play adjustment or
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play elimination for the chock in the guiding device of the given
.Iside of the column, and 1f, for a vertical displacement of the
chocks, the control can be switched to signals from an automatic
gage control (AGC). In this way, the round can be pressed
axially with full hydraulic pressure against the chock during the
initial pass, and any play can be eliminated in this way. During
operation under AGC, the hydraulic pressure i1s slightly reduced,
so that vertical displacement of the chocks with the work rolls
is made possible. Therefore, a control which in turn receives
the signals of the AGC 1s advantageous. The control for the
round recognizes the time at which the AGC requires a vertical
displacement of the chock and can reduce the hydraulic pressufe
in the horizontal piston-cylinder unit in a suitably short time.

In accordance with additional features, a standard member
for profile control by work roll bending can also be used 1in a
completely unhindered manner. To this end, it is proposed that,
in connection with a bending cylinder that acts on a roll neck
and runs perpendicularly to the roll axis, several 1individual
piston-cylinder units, which are arranged at some distance from
the bending cylinder, act on a piston head, which is provided
with the round. In this regard, 1t 1s possible to use, for
example, a May West bending block. A CVC control by axial
displacement of profiled rolls can likewise be used.

When bending devices of this type are used, 1t may be

advantageous if the piston-cylinder units for the round are

arranged symmetrically to the axis of the bending cylinder 1in
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polygonal corners. This arrangement utilizes the available

space and the available surface areas around the bending

cylinder.

Furthermore, it may be advantageous, for reasons of area or

- '-

space, 1f the central longitudinal axis of the round 1s arranged

eccentrically with respect to the axis of the work roll.

g

In another wvariation of the arrangement of several smaller

piston-cylinder units, two or more rounds, each with a smaller

circular area, are provided on the theoretilically provided

P —

circular area of the round. Measures of this sort may offer

)

design advantages 1n 1ndividual cases.

In the case that considerable frictional reslistance arises,

e.g., static friction, during the change from pressing to

release of the round, the 1nvention may also be designed in such

a way that the support element consists of a sliding shoe, which
is shaped similarly to a sled runner with suitable runner width

and engages with the guiding device of the chocks.

In one aspect, the present 1nvention resides 1n a rolling

P

stand for the hot rolling or cold rolling of metallic strip

material with backup rolls and work rolls, each of which is
pivoted 1in chocks, such that each chock can be displaced on two
sides 1n guiding devibes of a column frame for adjusting the
roll gap and can be additionally displaced on at least one side

for adjusting the play by means of horizontal piston-cylinder

units arranged 1n the column frames, wherein the work roll

chocks, which are guided on at least one side of a column by

gr—

means of the piston-cylinder unit arranged in the column frame

and by means of one respective support element, which is

arranged on the front end of the piston, can be pressed against

' ad

the other side of the column and its guiding device without

play, when a vertical roll positioning drive is stopped, and can
L
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be released, when the vertical roll positioning drive 1s turned
on, wherein, in connection with a bending cylinder that acts on
a roll neck and runs perpendicularly to the roll axis, several

individual piston-cylinder units, which are arranged at some

distance from the bending cylinder, act on a piston head,

wherein the hydraulic pressure in the pilston-cylinder unit can

r—
.

be regulated to different pressures for play adjustment or play

elimination for the chock in the guiding device of the given

o

side of the column, and that, for a vertical displacement of the

M

ﬁ

chocks, a control can be swilitched to signals of an automatic

gage control (AGC).

The drawings illustrate embodiments of the 1nvention, which

are explained in greater detail below.

Figure 1 shows a vertical section through a four-high

rolling stand 1n a front view.

Figure 2 shows a corresponding side view wlth a partial

section through the four-high rolling stand.

Figure 3 shows an enlarged section through the round with a
horizontal plston-cylinder unit.
Figure 4 shows a side vliew towards the round.

Figure 5 shows an embodiment with a bending block on a roll

7a



CA 02431924 2003-06-11

neck and several piston-cylinder units for eliminating the play.

Figure 6 shows a horizontal section through an embodiment
with a bending cylinder and several smaller piston-cylinder units
for eliminating the play of the chocks.

Figure 7 shows a side view towards the round in Figure 6.

Figure 8A shows a side view of an embodiment with two
piston-cylinder units and four guide rods that engage the round.

Figure 8B shows a cross section through the arrangement in
Figure 8A.

The rolling stand in Figure 1, a four-high rolling stand, 1is
used for the hot rolling or cold rolling of metallic strip
material 1, which consists, e.g., of various grades of steel, and
has backup rolls 2, 3 and work rolls 4, 5, each of which 1is
pivoted in chocks 6, 7. The chocks 6, 7 for the backup rolls 2,
3 or for the work rolls 4, 5 are slidably supported on both sides
in guiding devices 8 of a column frame 9 for adjusting the roll
gap 10. In addition, horizontal piston-cylinder units 11 are
provided on at least one side in the column frame 9 (cf. Figure
2) for play adjustment of the chocks 6, 7 for the work rolls 4,
5.

The upper backup roll 2 1is equipped with hydraulic operating
cylinders 12, which operate according to an AGC. The lower
chocks 7 rest on load cells 13 in the column frame 9. The work
roll chocks 6, 7 for at least one column side 9a are guided 1in

all directions by means of the horizontal piston-cylinder units

11 arranged in the column frame 9 and by means of a support
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element 14 arranged on the front end of the piston l1lla of each
chock, pressed against the other side éf the column 9b and its
guiding device without play, when the vertical roll positioning
drive, which consists of the hydraulic vertical operating
cylinders 12, 1s stopped, and slightly released, when the
vertical roll positioning drive 1s turned on, so that a sliding
displacement of the chocks 6, 7 can take place.

Each of the support elements 14 consists of a cylindrical
body, which i1s referred to as a round for short (Figure 3), such
that the round 1l4a 1is produced from metal, e.g., red brass, and,
on the periphery 14b, guide strips 15 made of plastic, e.qg.,
Teflon, are embedded.

The round l1l4a i1is fastened to a piston rod 16 of the
horizontal piston-cylinder unit 11 by a screw connection 17. AS
the drawing shows, the piston 18 of the horizontal piston-
cylinder unit 11 can be acted upon by pressure medium on both
sides. The pressure medium for the piston-cylinder unit 11 is
fed to the two sides of the piston through channels 19 and 20.
The channels 19 and 20 run inside the column frame 9. The
channels 19, 20 open into grooves 22, 23, respectively, that run
around the cylinder 21 and the piston rod 16, respectively.
Figure 4 shows the circular outer shape of the round l4a.

In accordance with an alternative embodiment, the control of
the hydraulic pressure in the piston-cylinder unit 11 1is adjusted
and can be suitably regulated to the different pressures for play

adjustment, when the vertical roll positioning drive 1is actuated,
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or play elimination for the chock 6 or 7 by actuation of the
horizontal piston-cylinder unit 11 in the guiding device 8 and
the given column side 9a or 9b, for which, in a vertical
displacement of the chocks 6 or 7 with the backup rolls 2 or 3,
the control i1is switched to signals from an automatic gage
control.

Another embodiment (Figure 5) provides for a connection with
a bending cylinder 25 that acts on a roll neck 4a or 5a and runs
perpendicularly to the roll axis 24. In this embodiment, the
round l4a of the support element 14 i1s formed in the piston-
cylinder unit 11, which consists of several smaller piston-
cylinder units 27, which are arranged at a distance 26 (cf.
Figure 6) from the bending cylinder 25. The piston head 1lb is
provided with the round 14a. The relatively large piston head
11lb and the relatively small piston-cylinder units 27 are
suiltably joined by hexagonal socket screws 33 in order also to be
able to withdraw the given piston head.

The smaller piston-cylinder units 27 for the round 1l4a are
arranged symmetrically with respect to the axis 25a of the
bending cylinder 25 in polygonal corners 28 (Figure 7).

In this regard, the central longitudinal axis 29 of the
round 1l4a 1s arranged eccentrically with respect to the work roll
axis 30.

Figures 8A and 8B show another variation of the design, with
which, at some distance from the bending cylinder 25, two

symmetrically arranged horizontal piston-cylinder units 11 are
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supported, each with paired guide rods 32, which are arranged
axially and parallel on the piSton 18 by straps 31 and jointly

hold the round l1l4a.

11
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List of Reference Numbers

strip material
backup roll

backup roll

work roll

roll neck

work roll

roll neck

chock
chock

quiding device

column frame
side of column

side of column

roll gap

horizontal piston-cylinder unit

front end of piston

pliston head




12

13

14
14a

14b

15
16
17
18
19
20
21
22
23

24

25 .

2ha

26
277
28

29
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hydraulic, vertical operating cylinder
positioning drive)

load cell

support element
round

periphery of the round

gulde strips

piston rod

screw connection
piston

pressure medium channel
pressure medium channel
cylinder

grooves

grooves

roll axis

bending cylinder

axis of the bending cylinder

distance
several smaller piston-cylinder units

polygonal corners

central longitudinal axis of the round

13

(vertical roll
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30 work roll axais

31 strap'
32 palred guide rods

33 hexagonal socket screws

14
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What 1s claimed is:

g—
—

1. Rolling stand for the hot rolling or cold rolling of

metallic strip material with backup rolls and work rolls, each

p—

of which i1s pivoted 1n chocks, such that each chock can be

displaced on two sides 1n guiding devices of a column frame for

adjusting the roll gap and can be additionally displaced on at

P

least one side for adjusting the play by means of horizonta.

pliston-cylinder units arranged in the column frames, whereiln

the work roll chocks (6; 7), which are guided on at least one

side of a column (9%9a) by means of the piston-cylinder unit (11)

o

arranged in the column frame (9) and by means of one respective

support element (14), which 1s arranged on the front end (lla)

of the piston, can be pressed against the other side of the
column (9b) and 1ts guiding device (8) without play, when a
vertical roll positioning drive is stopped, and can be
released, when the vertical roll positioning drive 1s turned
on, wherein, 1n connection with a bending cylinder (25) that
acts on a roll neck (4a; 5a) and runs perpendicularly to the

roll axis (24), several individual pilston-cylinder units (27),

which are arranged at some distance (26) from the bending
cylinder (25), act on a piston head (l1llb), wherein the

hydraullic pressure 1in the piston-cylinder unit (11) can be

regulated to different pressures for play adjustment or play

F
p—

elimination for the chock (6; 7) 1n the guiding device (8) o:

ulb——

the given side of the column (9a; 9b), and that, for a vertical

displacement of the chocks (6; 7), a control can be switched to

|r~

signals of an automatic gage control (AGC).

2. Rolling stand 1n accordance wilith claim 1, wherein each

support element (14) consists of a metal round (14a) with
15
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plastic guide strips (15) embedded in it along its periphery
(14b), and that the round (14a) 1i1s supported 1n the column

frame (9).

3. Rolling stand 1n accordance with claim 2, wherein the

pr

round (l4da) 1s fastened to a piston rod (16) of the piston-

cylinder unit (11).

4. Rolling stand in accordance with claim 2, wherein the

r—

round (1l4a) 1s made of red brass, and that the guide strips

(15) embedded in the periphery (14b) of the round are made of

polytetratluoroethylene (PTFE).

5. Rolling stand 1n accordance with claim 2, wherein the

piston-cylinder units (27) for the round (14a) are arranged

gr—
—

symmetrically to an axils (25a) of the bending cylinder (25) in

polygonal corners (28).

6. Rolling stand 1n accordance with claim 2, wherein a

central longltudilinal axis (29) of the round (1l4a) is arranged

eccentrically with respect to the axis (30) of the work roll.

7. Rolling stand 1in accordance with claim 2, wherein two or

more rounds, each with a smaller circular area, are provided on

o

the circular area of the round (1l4a).

8 . Rolling stand in accordance with claim 1, wherein the

plston (18) of the piston-cylinder unit (11) can be acted upon

by pressure on both sides.

16
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9. Rolling stand in accordance with claim 1, wherein the
piston-cylinder unit (1l1l) can be supplied with pressure medium

through channels (19; 20) 1n the column frame (9).

10. Rolling stand 1n accordance with claim 9, wherein the

channels (19; 20) for the pressure medium open into grooves

F

(22; 23) that run around the cylinder (21) of the piston-

cylinder unit (11).

11. Rolling stand 1in accordance wilith claim 1, wherein the

support element (14) consists of a sliding shoe, which 1is

shaped similarly to a sled runner with suiltable runner width

and engages with the guiding device (8) of the chocks (6; 7).

1/
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