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[Fortsetzung auf der ndchsten Seite]

(57) Abstract: A continuous casting mold for the continuous casting of a

metal strand, particularly a steel strand, comprising mutually opposing
widc sidc walls and mutually opposing narrow sidc walls which arc dispo-
sed in a clamped manner between the wide side walls and can be displa-
ced along the wide side walls transversely to the casting direction and ta-
per in a wedge-shaped manner in the casting direction, wherein the wide
side walls comprise a funnel-shaped pouring region extending in the cas-
ting direction to the mould end, and wherein the narrow side walls are dis-
posed in an exchangeable manner according to the thickness to be set for
the metal strand to be cast, and wherein the positions of the narrow sides
can be set by means of a narrow side adjustment system (7) having an up-
per and an lower adjustment device (8, 9) in relation to the center line (11)
of the metal strand to be cast, characterized in that the narrow side adjust-
ment systcm (7) compriscs at lcast onc control clement (12, 13), which
acts on the adjustment devices (8, 9) at least substantially transversely to
the center line, and an alignment device for aligning the positions of the
upper and lower control devices in relation 10 a specified relerence posili-
on which are set by the at least one control element (12, 13),

(57) Zusammenfassung: Eine Stranggielkokille zum kontinuierlichen
GieBen eines Metallstrangs, insbesondere eines Stahlstrangs, mit einander
gegeniiberliegenden Breitseitenwiéinden und mit zwischen

[Fortsetzung auf der ndchsten Seite]
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—  vor Ablauf der fiir Anderungen der Anspriiche geltenden

Frist; Veroffentlichung wird wiederholt, falls Anderun-
gen eingehen (Regel 48 Absatz 2 Buchstabe h)

den Breitseitenwinden klemmbar und entlang der Breitseitenwéinde quer zur GieBrichtung verlagerbar angeordneten, einander ge-
geniiberliegenden, in GieBrichtung keilformig schmiiler werdenden Schmalseitenwiinden, wobei die Breitseitenwiinde einen trich-
tertormigen EingieBbereich autweisen, der sich in Giefirichtung bis zum Kokillenende erstreckt und wobei die Schmalseitenwinde
entsprechend der einzustellenden Dicke des zu gieBenden Metallstrangs auswechselbar angeordnet sind und wobei die Positionen
der Schmalseiten jeweils mittels eines eine obere und eine untere Verstelleinrichtung (8, 9) umfassenden Schmalseitenverstellsys -
tems (7) beziiglich der Mittenachse (11) des zu gieBenden Metallstrangs einstellbar sind, ist dadurch gekennzeichnet, dass das
Schmalseitenverstellsystem (7) mindestens ein wenigstens im wesentlichen quer zu der Mittenachse gemeinsam auf die Verstel-
leinrichtungen (8, 9) einwirkendes Stellelement (12, 13) und eine Justiereinrichtung zum Justieren der von dem wenigstens einen
Stellelement (12, 13) eingestellten Positionen der oberen und der unteren Stelleinrichtung beziiglich einer vorgegebenen Bezugs-
position aufweist.
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CONTINUOUS CASTING MOLD

The 1nvention concerns a continuous casting mold for the

continuous casting of a metal strand, especially a steel
strand, with opposite broad-side walls and with opposite
narrow-side walls, which are arranged in such a way that they
can be clamped between the broad-side walls and can be
displaced along the broad-side walls transversely to the
direction cf casting and which taper in wedge-like fashion in
the direction of casting, wherein the broad-side walls have a
funnel-shaped pouring region, which extends to the end of the
mold in the direction of casting, wherein the narrow-side
walls are interchangeably arranged according to the thickness
to be set for the metal strand to be cast, and wherein the
positions of the narrow sides can each be adjusted, with
respect to the center axis of the metal strand to be cast, by
means of a narrow-side adjustment system that comprises an
upper and a lower adjusting device.

Egpecially in the recent past, in the production of metal
strands, especially steel slabs, there has been an increasing
trend towards the use of slab molds whose dimensions can be
varied according to the desired width and height of the steel

strand. In this connection, the width of the steel strand can
]
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be adjusted by varying the distance between the two narrow
sides. If the thickness of the slab i1s to be varied, this
requires that preferably one of the broad sides of the casting
mold be designed as a movable side and adjusted relative to
the stationary side. Correspondingly, narrow sides with a
different format must be clamped in between the broad sides.
This is known, for example, from US 6,973,957.

Depending on the width of the necessary narrow-gide plate
element, this must be operated by a control device to move it
towards the center of the mold or in the opposite direction
according to the width of the slab to be cast. The control
device comprises an upper and a lower adjusting element to
make 1t possible to squeeze the side wall downward between the
two broad sides according to the necessary inclination of the
mold center. 1In this connection, if the control device does
not act at least essentially centrally on the side wall,
lateral tilting moments are exerted on the gside wall, which
take the side wall out of the desired position and cause
damage .

The center axis of the narrow-side adjustment system is
aligned on the center position of the given casting thickness
in a well-known way in the workshop with the aid of screwed

connections that are arranged parallel to the center axis. In

2
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this regard, the narrow-side wall is fixed between the broad
sides by frictional engagement in the clamping joint.
However, there are also embodiments in which the adjusting
device cannot be brought to the given centér axls of the side
wall, because the guide tubes of the control device are
permanently welded in the frame of the mold.

To adjust the mold to a new casting thickness, the parts
of the frame of the mold often must be broken down into their
individual parts, or individual water tanks are removed. When
a new casting thickness is to be adjusted, it is always
necessary to exchange parts, including, for example, water-
conveylng elements, which in many cases do not have the
mobility that would be required to allow compensation of the
digplacements of the water tank of the movable side that
result from the change in the thickness of the slab.

All together, the assembly and alignment work involved in

the adjustment of the position of the center axis proves to be
very time-consuming. The adjustment and exact alignment often

require complicated measurement and alignment of pistons
moving in cylinders or guide pins of the adjustment system
among themselves and relative to the theoretical stationary-
side reference plane. This also reguires that many

replaceable parts be kept on hand for different casting

3
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thicknesses. When a change in casting thickness is made, it
is often necessary to install and later uninstall bellows
expansion joints for compensating differences 1n path length
as well as assigned parts that depend on casting thickness.

To achieve ideal adjustment of the center of the narrow-side
adjustment system, it 1s even necessary under certaln
circumstances to uninstall and later reinstall the water tanks
on the movable side.

US 5,333,671 discloses a continuous casting mold for the
continuous casting of a metal strand, whose narrow-side plates
can pbe adjusted by an adjustment mechanism according to the
desired width of the metal strand to be cast.

The objective of the invention is to improve a continuous
cagsting mold in such a way that the position of the center
axis of a narrow-side adjustment system for molds with
different casting thicknesses can be adjusted in a simple way

to the given ideal position of the center axis for the given
thickness format of a slab.

In regard to a continuous casting mold of the
aforementioned type, the solution to this problem is
characterlzed by the fact that the narrow-side adjustment

system has at least one control element, which acts in common

on the adjusting devices transversely to the center axis, and

4
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an alignment device for aligning the positions of the upper
and lower control devices with respect to a specified
reference position, which positions are set by the one or more
control elements. The use of the i1nvention makes 1t possible
to convert molds to a new casting format mite quickly than is
the case with conventional methods. Due to the good
accessibility of the control elements, the water tank on the
movable side does not have to be uninstalled. A continuous
casting mold equipped with the narrow-side adjustment system
1s subject to less risk of misalignment by pushing or pulling
on machined reference surfaces or by, a position measuring
device integrated in the control element or the control

device.

An advantageous provision of the invention is that the
alignment device comprises connecting means and/or a format
piece for producing a connection to at least one mechanical

reference surface or for setting to an exact reference
position for establishing the casting thickness.
In an advantageous modification, the control elements

comprise two hydraulically or pneumatically operated cylinders

arranged transversely to the center axis and/or drives
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operated by electric motor, especially spindel drives.

Preferably, the cylinders and/or the electric drives can
be operated under automatic position control.

It can alsc be provided that the control elements
comprise cup spring units and hydraulic plunger cylinders. In
the case of manual setting, the control elements form a screw
system, 1in which the positions of the screws can be fixed by
counter nuts.

It i1s advantageous i1if the control elements are formed
sufficiently long that they are accessible from the outside of
the continuous casting mold.

In another advantageous refinement of the invention, it
1s provided that a displaceable water tank arranged on the
movable broad side is at least partially integrated in a
lateral frame region formed by the continuous casting mold by
a water-conveying element that receives the water tank’s
displacement and is8 arranged in the lateral frame region and
supperted there and/or that the displaceable water tank is
freely arranged above a cheek of the continuous casting mold.

It 18 advantageous if the water-conveying element
comprises a lateral bellows expansion joint and/or a hose,
especially 1in conjunction with a rigid length of pipe, where

especially the ends of the length of pipe are spherically

O
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formed, especially in conjunction with sealing elements that
provide a radial seal. Moreover, this system also requires
fewer special steel plate parts compared to the prior art.

In one aspect, the present invention provides a
continuous casting mold for continuous casting of a metal
strand, comprilsing: opposite broad-side walls; opposite
narrow-side walls arranged so as to be clampable between the
broad-side walls and displaceable, along the broad-side walls
transversely to a direction of casting, the narrow-side walls
tapering i1n wedge-like manner in a direction of casting,
wherein the broad-side walls have a funnel-shaped pouring
region that extends to an end of the mold in the direction of
casting, wherein the narrow-side walls are interchangeably
arranged according to a thickness to be set for the metal
strand to be cast; and a narrow-side adjustment system for
adjusting positions of the narrow-side walls laterally with
respect to a center axis of the metal strand to be cast, the

narrow-side adjustment system including an upper adjusting

device and a lower adjusting device, wherein the adjusting
devices each actively effect only adjustments of the narrow-
silde wall, the narrow-side adjustment system further including
at least one control element that acts i1n common on the
adjusting devices transversely to the center axis, and an

alignment device for aligning positions of the upper and lower
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control devices with respect to a specified reference
position, which positions are adjusted by the at least one
control element.

The 1nvention will now be explained in greater detail on
the basis of a specific embodiment.

-- Figure 1 is a partial sectional top view of a lateral
region of a continuous casting mold.

-- Figure 2 1s a sectional view of the narrow-side
lateral region of the continuous casting mold of FIG. 1
along sectional plane A-A.

-- Flgure 3 1s a perspective view of the lateral region
of the continuous casting mold.

A continuous casting mold (Figures 1 to 3) for the

continuous casting of a steel strand in the direction of arrow

B (after deflection, for example, by 90°) comprises a support

frame 1 for a stationary broad-side part, a support frame 2
for each of the two narrow-side parts, and a support frame 3

for the movable broad-side part (movable side).
The support frame 1 supports a copper plate 4, which
forms the stationary broad side of the pouring funnel. Copper

plates 5 belonging to the respective narrow-side parts 1, 2

are arranged on the narrow sides. Each copper plate 5 is

mounted on a beam 6. The 1llustrated copper plate 5

7a
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corresponds to a selected casting thickness a. The support

frame 3 supports a copper plate 4'.

A narrow-gside adjustment system 7 i1s present, which
preferably comprises an upper adjusting element 8 and a lower
adjusting element 9 located beneath it. These two adjusting
elements 8, 9 gerve to adjust the width of the cast strand,
i.e., to move the copper plate 5 in the direction of arrow E,
and at the same time to maintain the inclination' of the copper
plate 5 necessary to form the pouring funnel.

To allow synchronous adjustment that preserves the
inclination of the copper plate 5, the adjusting element 8 and
the adjusting element 9 located beneath it are coupled with
each other by a connecting part 10 (Figure 2). To increase
the stability, there are preferably two sets of adjusting
elements 8, 2. If, after the exchange of copper plate 5 for a
copper plate of a different width a', the position of a center
axis 11 of the narrow-side adjustment system changes, a
displacement in the direction of arrow D is carried out on the
entire system by simultaneous adjustment of control elements
12, 13, which is oriented in one direction or the opposite
direction according to the change in thickness of the slab.

In this regard, the control elements 12, 13 are each supported

on the connecting parts 10 by stops or reference marks 14.

8
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The control elements 12, 13 each comprise hydraulic or
pneumatic cylinders or have a threaded spindle operated by an
electric motor. The control elements 12, 13 preferably also
have displacement pickups or are egquipped with other means for
detecting distances and/or positions and for suitably
controlling an adjusting element. The control elements 12, 13
adjust each of the narrow sides 2 relative to the reference
marks 14. In addition, format pieces 15 that depend on the
casting thickness can be used to facilitate alignment. The
reference marks 14 and the format pieces 15 together
constitute an alignment device or are part of an alignment
device.

The entire narrow-side adjustment system 7 is preferably
integrated 1n a lateral frame region 16, which extends to the
side of the casting mold and does not extend beyond the front
edge of the support frame 1, i.e., the edge in the casting

direction, or at least does not extend substantially beyond

1t. In connection with the displaceability of the control
elements 12, 13, a water-conveying element 17 can also be

moved together with them, which offers the necessary mobility

to be able to compensate the displacements of the water tank

of the movable side that result from the dAifferences in

casting thickness. The water-conveying element 17 comprises a

S
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lateral bellows expansion joint and a movable hose, for
example, also i1n conjunction with a rigid length of pipe. In
this regard, spherically shaped ends can be provided on the
connecting elements in conjunction with sealing elements that
provide a radial seal. O© rings, for example, can be used as
the sealing elements. This gives the lengths of pipe, for
example, a "dog bone shape".

The mold is supported on a lift system by fixation points

18.

10
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We Claim:

1. A continuous casting mold for continuous casting of a

metal strand, comprising:
opposite broad-side walls;

opposlite narrow-side walls arranged so as to be
clampable between the broad-side walls and displaceable,
along the broad-side walls transversely to a direction of
casting, the narrow-side walls tapering in wedge-like manner
in a direction of casting, wherein the broad-side walls have
a funnel-shaped pouring region that extends to an end of the
mold 1n the direction of casting, wherein the narrow-gide
walls are interchangeably arranged according to a thickness
to be set for the metal strand to be cast; and

a narrow-side adjustment system for adjusting positions
of the narrow-side walls laterally with respect to a center
axls of the metal strand to be cast, the narrow-side
adjustment system including an upper adjusting device and a

lower adjusting device, wherein the adjusting devices each

actively effect only adjustments of the narrow-side wall, the
narrow-side adjustment system further including at least one
control element that acts 1n common on the adjusting devices
transvergsely to the center axis, and an alignment device for

aligning positions of the upper and lower control devices

with respect to a specified reference position, which

positions are adjusted by the at least one control element.

11
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2 . The continuous casting mold in accordance with claim 1,
wherein the alignment device includes connecting means and/or
a format piece for producing a connection to at least one

mechanical reference surface or for adjusting to an exact

reference position.

3. The continuous casting mold in accordance with claim 1,
wherein the at least one control element includes two
hydraulically or pneumatically operated cylinders arranged
transversely to the center axis and/or drives operated by

electric motor.

4, The continuous casting mold in accordance with claim 3,

wherein the drives are worm drives.

5. The continuous casting mold i1n accordance with claim 3,
wherein the cylinders and/or the electric drives are operable

under automatic position control.

6 . The continuous casting mold in accordance with claim 3,

wherein the at least one control element i1ncludes cup spring

units and hydraulic plunger cylinders.

7. The continuous casting mold in accordance with claim 1,
wherein the control elements form a screw system, 1in which

positions of the screws are fixable by counter nuts.

12
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8 . The continuous casting mold i1n accordance with claim 7,
wherein the control elements are externally accessible from

outside of the continuous casting mold.

9. The continuous casting mold in accordance with claim 1,
and further comprising a displaceable water tank arranged on
the movable broad side and at least partially integrated in a
lateral frame region formed by the continuous casting mold by
a water-conveying element that receives displacement of the
water tank and/or the displaceable water tank 1s freely

arranged above a cheek of the continuous casting mold.

10. The continuous casting mold in accordance with claim 9,

wherein the water-conveying element includes a lateral

bellows expansion joint and/or a hose.

11. The continuous casting mold in accordance with claim 10,
further comprising a rigid length of pipe in conjunction with

the lateral bellows expansion joint and/or the hose.

12. The continuous casting mold in accordance with claim 10,

wherein the length of pipe has spherically formed ends.

13. The continuous casting mold in accordance with claim 12,
further comprising sealing elements on the ends of the length

of pipe so as to provide a radial seal.

13
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