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Description
FIELD OF THE INVENTION

[0001] The present invention concerns an apparatus
for continuous casting that allows to continuously cast
metal products such as slabs with a rectangular section
and bars with a double "T" section, also known as "beam
blanks".

[0002] In particular, the apparatus for continuous cast-
ing allows to install both crystallizers of the tubular type
and also crystallizers of the plate type.

BACKGROUND OF THE INVENTION

[0003] EP-A-0.686.446 discloses the features of the
preamble of independent claim 1.

[0004] An apparatus is known, again for example from
the EP-A-0.686.446, for continuous casting comprising
a support structure or framework, defining a closed tu-
bular support body, or body to support and contain the
mold, hereinafter indicated as mold body.

[0005] The moldbody, dependingon its particular con-
structional configuration, can allow to install a mold of
the tubular type or plate type.

[0006] Molds of the tubular type allow to obtain metal
products with very simple and even cross section, for
example blooms or billets with a round or square section,
or with a more complex cross section but of limited size.
[0007] Known molds of a tubular type comprise a first
tubular element, external during use, called conveyor,
and a second tubular element, internal during use, called
crystallizer.

[0008] The crystallizer, usually made of copper or its
alloys, has a through cavity with a shape and size sub-
stantially analogous to those of the metal product to be
cast.

[0009] The external surfaces of the crystallizer, be-
cause of the high working temperature, are constantly
cooled by a cooling liquid, usually water.

[0010] To this purpose, between the conveyor and the
crystallizer a hollow space is provided or a plurality of
cooling channels, for the passage and conveyance of the
water.

[0011] The cooling water is made to circulate from a
firstend of the crystallizer, corresponding to the end from
which the cast product exits, to a second end, corre-
sponding to the end in which the molten metal is cast, in
practice obtaining a counter-flow cooling with respect to
the product.

[0012] The mold thus obtained is inserted in the mold
body which, together with the mold, defines a containing
compartment.

[0013] The containing compartment is divided into two
halves by means of a separator element in order to de-
fine, together with the mold, two chambers containing
cooling water, also called water boxes.

[0014] The fluidic connection between the first contain-
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ing chamber and the second containing chamberis made
by the hollow space, or by the cooling channels, com-
prised between the conveyor and the crystallizer.
[0015] The cooling water is introduced into the first wa-
ter containing chamber, passes through the hollow space
or the cooling channels and exits into the second con-
taining chamber in order to be subsequently discharged.
[0016] Consequently the cooling action of the crystal-
lizer is substantially uniform on the whole extension of
the surfaces affected by the cooling. This cooling condi-
tion, precisely because of the impossibility of obtaining
a differentiated cooling action on its walls, makes the
molds of the tubular type not very suitable for casting
products with shapes that are not even and uniform, par-
ticularly those of a large size, such as beams with a dou-
ble "T" section, also called "Beam Blanks".

[0017] Inthe case of products with large size sections,
the walls of the tubular crystallizer are subjected to con-
siderable deformations due both to the working pressure
of the cooling liquid and also to thermo-mechanical
stresses.

[0018] Crystallizers of the plate type are also known,
generally used for casting billets or blooms with a rec-
tangular section, or Beam Blanks.

[0019] Said crystallizers of the plate type comprise four
plates connected to each other to define, with their sur-
face which during use faces toward the inside, a cavity
for the passage of the liquid metal.

[0020] The plates of each crystallizer are reciprocally
connected by means of a frame provided with four frame
elements, each of which is associated to one of the
plates.

[0021] The four frame elements are reciprocally con-
nected in correspondence to their lateral edges in order
to close the plates inside them. The plates are coupled
with each other in correspondence to respective connec-
tion edges.

[0022] The frame elements are connected to each oth-
er by connection means which can provide to make holes,
threaded or not, into which screws or stud bolts are
screwed, centering or clamping pins are inserted and/or
elastic elements are associated.

[0023] The plates have lateral edges shaped to define
together respective same-shape couplings.

[0024] Direct connection means are not provided be-
tween the plates, since they could require an increase in
thickness of the plates or could stiffen the structure too
much, causing the onset of internal tensions because of
thermal stresses. On the other hand the connection be-
tween the plates and the frame is particularly complex
and uneconomic in terms of assembly time and the
number of components used.

[0025] Similarly to tubular crystallizers, each plate of a
plate crystallizer is provided with a plurality of cooling
channels for the circulation of the cooling water.

[0026] The cooling channels can be made directly in
the thickness of each plate. It is also known to make, on
the surface of the plates which, during use, faces toward



3 EP 2 988 890 B1 4

the outside, longitudinal grooves that are closed by a
closing slab to define said cooling channels.

[0027] The position of the cooling channels in the
plates is planned as a function of the differentiated cool-
ing conditions of the internal surfaces of the crystallizer.
[0028] In each plate, the inlet and outlet ends of the
cooling channels are referred to a single inlet collector
and respectively a single outlet collector.

[0029] The inlet and outlet collectors are connected in
their turn to a plant for feeding and treating the cooling
water.

[0030] By suitably varying the flow rates of the water
through the inlet and outlet collectors it is possible to dif-
ferentiate the cooling action in the plates and, as a con-
sequence, the cooling action in the section of the cast
product.

[0031] The differentiated cooling action prevents the
onset of internal tensions or cracks that are damaging
for the cast metal product.

[0032] Theinletand outlet collectors comprise ports to
introduce and discharge the water, made in the frame
elements and which connect to each other near access
apertures to the cooling channels provided in the plates.
[0033] The introduction and discharge ports in their
turn connect, with suitable pipes, to the plant that feeds
and treats the water.

[0034] The particular technical requirements to make
the mold of the plate type render the plate crystallizer
unsuitable to be installed on mold bodies configured for
the installation of tubular crystallizers and vice versa.
[0035] To this purpose, depending on whether a crys-
tallizer of the tubular type or a crystallizer of the plate
type is used, it is necessary to install one or the other of
the mold bodies, with a subsequent considerable in-
crease in plant, installation and maintenance costs.
[0036] One purpose of the presentinvention is to make
an apparatus for continuous casting that allows to selec-
tively install in the same mold body crystallizers of the
tubular type or crystallizers of the plate type.

[0037] Another purpose of the present invention is to
make an apparatus for continuous casting that allows to
renew already existing apparatuses, in a simple manner,
provided for example for the installation of tubular crys-
tallizers, making them suitable also for the installation of
plate crystallizers. To this end, itis also a purpose of the
presentinvention to maintain the functions of amold body
for tubular crystallizers substantially unaltered, in order
to allow the use both of already existing tubular crystal-
lizers and also plate crystallizers suitably prepared.
[0038] Another purpose of the present invention is to
make an apparatus for continuous casting that allows to
assemble the crystallizers in the mold body in a simple
and rapid way.

[0039] Another purpose of the present invention is to
reduce the complexity of connection between the plates
of a crystallizer of the plate type.

[0040] Itis also a purpose of the present invention to
optimize the heat exchange action between the crystal-
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lizer and the metal product which is cast.

[0041] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0042] The present invention is set forth and charac-
terized in the independent claim, while the dependent
claims describe other characteristics of the invention or
variants to the main inventive idea.

[0043] Inaccordance with the above purposes, an ap-
paratus for continuous casting comprises a support struc-
ture provided with a containing casing configured to sup-
port inside it a mold equipped with a plurality of longitu-
dinal passage channels for the passage of a cooling lig-
uid. The containing casing and the mold together define
an introduction chamber and a discharge chamber for
the cooling liquid.

[0044] Some forms of embodiment of the present in-
vention may provide that the introduction chamber and
the discharge chamber are separated by a separator el-
ement associated to the mold and to the containing cas-
ing.

[0045] The introduction chamber and the discharge
chamber are fluidically connected by the passage chan-
nels, in which, during use, the cooling liquid is made to
flow to constantly cool the mold and preserve its dimen-
sional and mechanical characteristics.

[0046] According to one feature of the present inven-
tion the mold comprises a first tubular element and a
second tubular element disposed inside said first tubular
element so that only the first tubular element is located
in direct contact with the cooling liquid contained in the
introduction chamber and the discharge chamber.
[0047] Moreover, the second tubular element compris-
es a plurality of plates each provided with said passage
channels and connected to each other to define a through
casting cavity.

[0048] The first tubular element is provided with con-
nection members to connect said passage channels of
the plates respectively with the introduction chamber and
with the discharge chamber and thus achieve the cooling
of the plates.

[0049] The configuration described above therefore al-
lows to associate crystallizers of the plate type to a sub-
stantially known support structure normally configured
for the installation of tubular crystallizers, thus increasing
the versatility of said structure.

[0050] According to another form of embodiment, a
hollow space is defined between the first tubular element
and the second tubular element which drains possible
infiltrations of cooling liquid between the firstand the sec-
ond tubular element. In this way, possible infiltrations of
cooling liquid in the casting cavity are avoided which,
because of contact between the cooling liquid and the
melted metal, could also cause explosions. This would



5 EP 2 988 890 B1 6

compromise the functioning and the integrity of the ap-
paratus and adjoining structures, also causing a serious
risk for the safety of the operators.

[0051] Accordingto another form of embodiment of the
present invention, each of the plates is served by its own
connection members.

[0052] In other forms of embodiment, each of the con-
nection members is connected to a plurality of said pas-
sage channels.

[0053] Other forms of embodiment provide that flow
adjustment members, provided to adjust the flow rate of
cooling liquid in the passage channels, are associated
to at least one of the connection members.

[0054] Inthis way itis possible to differentiate the cool-
ing action of each of the plates which make up the second
tubular element, taking into account any uneven section
shapes of the cast product for example, such as for ex-
ample a Beam Blank.

BRIEF DESCRIPTION OF THE DRAWINGS

[0055] These and other characteristics of the present
invention will become apparent from the following de-
scription of some forms of embodiment, given as a non-
restrictive example with reference to the attached draw-
ings wherein:

- fig. 1 is a schematic representation in section of an
apparatus for continuous casting according to the
present invention;

- fig. 2 is a section view from Il to Il in fig. 1;

- fig. 3 is a section view from Ill to Ill in fig. 2;

- fig. 4 is a section view from IV to IV in fig. 1;

- fig. 5is a view of an enlarged detail of fig. 4;

- fig. 6 is an enlarged view of a first enlarged detail of
fig. 1;

- fig. 7 is an enlarged view of a second enlarged detalil
of fig. 1.

[0056] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings. It is un-
derstood that elements and characteristics of one form
of embodiment can conveniently be incorporated into
other forms of embodiment without further clarifications.

DETAILED DESCRIPTION OF SOME FORMS OF EM-
BODIMENT

[0057] With reference to fig. 1 an apparatus for contin-
uous casting is indicated in its entirety by the reference
number 10 and comprises a support structure or mold
body 11, to which a mold 12 is associated, in this case,
of the plate type. The mold body 11 also allows to install
molds of the tubular type.

[0058] The mold body 11 is provided with a containing
casing 13 in which, during use, the mold 12 is inserted.
Between the containing casing 13 and the mold 12 a
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closed chamber 15 is defined, to contain the cooling wa-
ter. The containing casing 13 is closed at the top by an
upper flange 24 and below by a lower flange 25.

[0059] A separator element 14, located in the contain-
ing compartment 15, is associated to the containing cas-
ing 13 and to the mold 12 and divides the containing
compartment 15 into an introduction chamber 16 and a
discharge chamber 17 of the cooling water.

[0060] The separator element 14 is located inside the
containing compartment 15 transverse to the longitudinal
extension of the mold 12.

[0061] The introduction chamber 16 and the discharge
chamber 17 are connected, by means of a delivery pipe
18 and, respectively a discharge pipe 19, to a plant to
feed and treat the cooling water, not shown in the draw-
ings.

[0062] Some forms of embodiment, for example those
showninfigs. 1 and 2, provide that the separator element
14 comprises a first portion 20 solidly coupled to the mold
body 11 and a second portion 22 solidly attached to the
mold 12.

[0063] The first portion 20 is attached to the mold body
11, by means of welding for example, and is provided
with a through seating 21 configured to receive the sec-
ond portion 22 of the separator element 14.

[0064] Between thefirstportion 20 and the second por-
tion 22 of the separator element 14 sealing members 23
are provided, such as packings, of the annular type or
O-rings for example, which prevent the passage of cool-
ing water between the discharge chamber 17 and the
introduction chamber 16.

[0065] Otherforms of embodimentcan provide thatthe
separator element 14 is made in a single body and is
solidly associated to the mold body 11 or to the mold 12
and extends taking itself into contact with the mold 12
and the mold body 11.

[0066] Themold 12 developslongitudinally alongalon-
gitudinal axis Z which can have a rectilinear develop-
ment, if the apparatus 10 is installed in a continuous cast-
ing machine of the vertical type, or it can have a slightly
curved development if the apparatus 10 is installed in a
curved continuous casting machine.

[0067] The mold 12 comprises a first tubular element
or conveyor 26, and a second tubular element or crys-
tallizer 27, disposed inside the conveyor 26.

[0068] The conveyor 26 has the function of supporting
the crystallizer 27 as well as the function of separating
the latter from the introduction chamber 16 and from the
discharge chamber 17.

[0069] Between the conveyor 26 and the crystallizer
27 ahollow space 51 is defined which is open toward the
bottom to drain possible leaks of cooling water. In this
way the crystallizer 27 is not subjected to the pressure
of the cooling water contained in the introduction cham-
ber 16 and the discharge chamber 17, and is therefore
not subjected to deformations.

[0070] The crystallizer 27 comprises a plurality of
plates 28a, 28b, and 29a, 29b connected to each other,
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in ways which will be described hereafter, to define a
through casting cavity 30 for the passage of the melted
metal.

[0071] Each plate 28a, 28b, 29a, 29b is provided with
a plurality of passage channels 31 for the cooling water
that extend through for the entire length of the plate 28a,
28b, 29a, 29b.

[0072] The passage channels 31 can be made com-
pletely in the thickness of each plate 28a, 28b, 29a, 29b,
using holing operations for example. Other forms of em-
bodiment, not shown in the drawings, possibly combin-
able with forms of embodiment described here, provide
that the passage channels 31 are defined by longitudinal
grooves open toward the outside and subsequently
closed by closing elements.

[0073] Each passage channel 31 has an entrance end
32a and an exit end 32b located in fluidic communication
respectively with the introduction chamber 16 and with
the discharge chamber 17 by means of connection chan-
nels 33a and 33b made transversely in the thickness of
each plate 28a, 28b, 29a, 29b.

[0074] The entrance ends 32a are closed in their end
part by a closing flange 34, anchored to the lower flange
25.

[0075] Theexitends 32b, onthe otherhand, are closed
by the upper flange 24 of the mold body 11.

[0076] Each plate 28a, 28b, 29a, 29b is provided in its
turn with respective connection edges 35 suitably shaped
to define reciprocal same-shape couplings between the
plates 28a, 28b, 29a, 29b.

[0077] One form of embodiment of the present inven-
tion, shown for example in fig. 3 provides that a plurality
of said connection channels 33b converge toward the
external surface of the plates 28a, 28b, 29a, 29b, in cor-
respondence to common discharge collectors 36b. Sim-
ilar forms of embodiment can provide that the connection
channels 33a also converge toward the external surface
of the plates 28a, 28b, 29a, 29b in correspondence to
common introduction collectors 36a (fig. 1).

[0078] The entrance ends 32a and the exit ends 32b
of the passage channels 31 are connected to the intro-
duction chamber 16 and to the discharge chamber 17 by
means of one or more connecting members. The en-
trance ends 32a and the exit ends 32b are connected to
entrance sleeves 37a and respectively exit sleeves 37b.
[0079] Someformsofembodiment, shown forexample
in fig. 3, provide that each entrance sleeve 37a and each
exit sleeve 37b allow to feed or discharge the cooling
water into or from several passage channels 31. To this
end the connection of the entrance sleeves 37a and the
exit sleeves 37b is provided in correspondence to the
introduction collectors 36a and respectively the dis-
charge collectors 36b.

[0080] The entrance sleeves 37a and the exit sleeves
37b are attached to the conveyor 26 by connection
means 38 so as to put their useful passage section in
continuity with the introduction collectors 36a and the dis-
charge collectors 36b.
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[0081] Flow choking members 45 are associated to at
least one of either the entrance sleeves 37a or the exit
sleeves 37D, in this case to the exit sleeves 37b.

[0082] The flow choking members 45 allow to adjust
the flow of cooling water in the passage channels 31. A
different calibration of the flow choking members 45 of
each ofthe exit sleeves 37b allows to obtain differentiated
cooling zones in the crystallizer 27.

[0083] The flow choking members 45 can comprise
plates with calibrated holes, commandable or servo-
commandable valves, or elements to obstruct/choke the
flow or similar or comparable members suitable for the
purpose.

[0084] This solution is particularly efficient if products
are cast that have zones of the cross section with a var-
iable thickness, such as Beam Blanks for example, in
which the central area, or "core", has a different thickness
from the external zones or "wings".

[0085] Inthe form of embodiment in fig. 3, the flow ad-
justment members 45 comprise a plate 46 attached to
the exit sleeve 37b by connection means 48, of the
threaded type for example.

[0086] Theplate46 isprovided with atleasta calibrated
hole 47, smaller in size than the useful passage section
of the exit sleeve 37b and which allows to adjust the flow
rate of the cooling water.

[0087] Connection members 50 are provided to con-
nectthe conveyor 26 and the crystallizer 27 to each other.
[0088] In particular, the connection members 50 are
suitable to determine the reciprocal positioning of the
plates 28a, 28b, 29a, 29b and the external walls of the
conveyor 26.

[0089] In forms of embodiment shown in figs. 1-4, the
connection members 50 comprise first attachment de-
vices 52 provided to constrain the reciprocal positioning
of a first plate 28a with the wall of the conveyor 26.
[0090] Some forms of embodiment of the present in-
vention provide that the first plate 28a is the one disposed
toward the extrados of the curve of the mold 12.

[0091] With reference to fig. 4, it is provided that the
firstattachment devices 52 comprise a plurality of screws
53 insertable in through holes 54 made in the thickness
of the conveyor 26. The screws 53 screw into threaded
holes 55 made on the external surface of the first plate
28a and transverse to the longitudinal axis Z.

[0092] Inthe form of embodimentin fig. 4, between the
first plate 28a and the wall of the conveyor 26 there is a
spacer 56 with a distancing function.

[0093] Some forms of embodiment of the present in-
vention provide that the wall of the conveyor 26 to which
the first plate 28a is attached is provided with protruding
abutment portions which define references for the correct
positioning of the first plate 28a with respect to the con-
veyor 26, and consequently also for the other plates 28b,
29a, 29b.

[0094] Second attachment devices 57 (fig. 3) are pro-
vided to determine the reciprocal coupling of a second
plate 28b, opposite the first plate 28a, of a third plate 29a
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that connects in two first connection edges 35 of the first
28a and the second 28b plate, and of a fourth plate 29b,
opposite the third plate 29a, which connects in two sec-
ond connection edges 35 of the third plate 29a and the
fourth plate 29b.

[0095] In particular, the second attachment devices 57
are configured to compress, in correspondence with their
respective connection edges, the second plate 28b, the
third plate 29a and the fourth plate 29b against the first
plate 28a.

[0096] Some forms of embodiment, one of which is
shown in fig. 5, provide that the second attachment de-
vices 57 comprise a plurality of elastic blocks 58 attached
to the external surface of the second plate 28b, of the
third plate 29a and of the fourth plate 29b, in this case to
the external surface of the fourth plate 29b, and on which
thruster elements 64 act during use. The thruster ele-
ments 64 are attached on the external surface of the con-
veyor 26 and are configured to compress the elastic
blocks 58.

[0097] The elastic blocks 58 comprise a containing
body 59 with a substantially cylindrical shape, provided
to contain a plurality of elastic elements 60 inside it.
[0098] In the form of embodiment shown in fig. 5, the
elastic elements 60 comprise cup type springs, although
in other forms of embodiment the elastic elements 60
can comprise compression springs of the helical type,
conical disc springs or leaf springs or suchlike.

[0099] The containing body 59 comprises a container
61 provided with an aperture 65 for the introduction of
the elastic elements 60.

[0100] The aperture 65 of the container 61 is partly
closed by a lid 62 that provides to maintain the elastic
elements 60 compressed inside the container 61, and
generates a first preloading thereof.

[0101] The container 61 is housed, by mechanical in-
terference, in a respective blind hole 63 made on the
external surface of the second plate 28b, the third plate
29a and the fourth plate 29b.

[0102] Thereciprocal connection between the contain-
er 61 and the lid 62 can be the threaded type or, in other
forms of embodiment, by same-shape coupling or inter-
ference, for example providing snap-in attachment teeth
of the non-releasable type.

[0103] The lid 62 is provided with a hole 67 which al-
lows the thruster elements 64 to cooperate with the elas-
tic elements 60. Inside the container 61, interposed be-
tween the elastic elements 60 and the lid 62, there is a
small plate 66 that protrudes toward the outside through
the hole 67.

[0104] Suitable abutments 68 are provided in the small
plate 66 and in the lid 62, to prevent the small plate 66
from exiting from the container 61.

[0105] The thruster elements 64 comprise a thrust
screw 69 which is screwed into a threaded hole 70 made
through through the thickness of the conveyor 26.
[0106] In particular, the threaded hole 70 is made in a
position coordinated to the one in which the blind hole
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63 is provided for housing the elastic block 58.

[0107] The thrust screw 69 of each second attachment
device 57 presses against the small plate 66, compress-
ing the elastic elements 60 inside the containing body 59.
[0108] The action of compression of the elastic ele-
ments 60 associated respectively to the second plate
28b, the third plate 29a and the fourth plate 29b is trans-
mitted onto these.

[0109] The overall effect of compression of the elastic
elements 60 therefore translates into an effect of com-
pression of the second plate 28b, the third plate 29a and
the fourth plate 29b against the first plate 28a, which is
the only one directly attached to the conveyor 26.
[0110] Assembling the crystallizer 12 with the convey-
or 26 comprises a first operation of introducing only the
first plate 28a inside the conveyor 26, disposing it in con-
tact against a wall of the latter. If necessary, it may be
provided to interpose the spacer 56 between the first
plate 28a and the conveyor 26 as described above.
[0111] The first plate 28a is attached in the conveyor
26 by the first attachment devices 52 which exert a hold-
ing action of the first plate 28a against the wall of the
conveyor 26.

[0112] A subsequentoperationisprovided to introduce
the second plate 28b, the third plate 29a and the fourth
plate 29b inside the conveyor 26, disposing them in re-
ciprocal contact with their connection edges 35 of the
first plate 28a.

[0113] Some forms of embodiment provide that the op-
eration of introducing the second plate 28b, the third plate
29a, and the fourth plate 29b into the conveyor 26 occurs
simultaneously.

[0114] In this case dedicated equipment can be pro-
vided that, before the insertion, reciprocally connects the
second plate 28b, the third plate 29a and the fourth plate
29b, disposing them in the position they will assume dur-
ing use.

[0115] The equipment, together with the second plate
28b, the third plate 29a and the fourth plate 29b is used
to allow the simultaneous insertion of the latter inside the
conveyor 26.

[0116] Otherforms of embodimentcan provide thatthe
insertion of the second plate 28b, the third plate 29a and
the fourth plate 29b occurs in sequence.

[0117] Once the second plate 28b, the third plate 29a
and the fourth plate 29b are inserted in the conveyor 26,
the second attachment devices 57 are activated. The ac-
tivation of the second attachment devices 57 allows to
compress the second plate 28b, the third plate 29a and
the fourth plate 29b against the first plate 28a.

[0118] In fact, while the first plate 28a is held by the
first attachment devices 52 against the conveyor 26, the
second plate 28b, the third plate 29a and the fourth plate
29b are thrust toward the inside of the conveyor 26 and
the reciprocal cooperation between the connection edg-
es 35 determines an assembled condition.

[0119] The fact that no direct connection is provided
between the plates 28a, 28b, 29a, 29b, but only a recip-
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rocal compaction thereof, allows to confer on the crys-
tallizer 27 a greater adaptability to the stresses to which
it is subjected during use, and also prevents the onset of
tensions inside the plates 28a, 28b, 29a, 29b.

[0120] Other forms of embodiment of the present in-
vention, shown for example in figs. 1-7, provide that the
connection members 50 comprise first positioning devic-
es 71aand 71b provided to determine a precise position-
ing of the first plate 28a and the second plate 28b, and
second positioning devices 72 (figs. 2 and 4) provided to
determine a precise positioning of the third plate 29a and
the fourth plate 29b with respect to the conveyor 26 in
an axial direction, that is, along the longitudinal axis Z,
and a transverse direction.

[0121] The first positioning devices 71a, 71b and the
second positioning devices 72 comprise a plurality of pins
73 (figs. 2 and 4-6) suitable to be inserted in respective
through holes 74 made in the thickness of the conveyor
26 and according to an axis that is located transverse to
the longitudinal axis Z.

[0122] The position of the pins 73 in the through holes
74 is maintained by connection members 75 which, in
this case, comprise screws 76 inserted into through holes
77 made in a head 78 of the pin 73.

[0123] Each first positioning device 71a, 71b compris-
es a first housing seating 79, respectively 80, made blind
in the thickness of the first 28a and the second 28b plate
(figs. 6 and 7).

[0124] The first housing seatings 79 of the first posi-
tioning devices 71a (fig. 6) are configured to constrain
the position of the first 28a and the second 28b plate with
respect to the conveyor 26 both in a direction parallel to
the longitudinal axis Z and also in a transverse direction,
for example orthogonal, to the longitudinal axis Z.
[0125] The first housing seatings 80 of the first posi-
tioning devices 71b (fig. 7) on the other hand are config-
ured to constrain the position of the plates 28a, 28b in a
transverse direction, in this specific case, orthogonal, to
the longitudinal axis Z and to leave the movement free
in a direction parallel to the longitudinal axis Z.

[0126] Each second positioning device 72 comprises
a second housing seating 81 made blind in the thickness
of the third 29a and the fourth 29b plate (figs. 2 and 4).
[0127] Finally, the second housing seatings 81 of the
second positioning devices 72 (figs. 2 and 4) are config-
ured to constrain the position of the third 29a and the
fourth 29b plate in a direction parallel to the longitudinal
axis Z and to leave the movement free in a transverse
direction, in this specific case, orthogonal, to the longitu-
dinal axis Z, to allow any necessary adaption if the plates
28a, 28b, 29a, 29b are regenerated and if the thickness
of the spacer 56 is modified.

[0128] In fact, because of wear on the plates 28a, 28b,
29a, 29b, the surface of the latter that is internal during
use is subjected to a mechanical working causing remov-
al of material, so that the plates 28a, 28b, 29a, 29b
change their total thickness.

[0129] The first plate 28a changes its total thickness
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and, in order to maintain the positioning of the internal
profile unchanged with respect to the machine, a spacer
56 is inserted, with a calibrated thickness with respect to
the support frame 26. These operations produce very
slight movements of the theoretical center of the plates
28b, 29a, 29b.

[0130] In general, the positioning of the crystallizer 27
in the support frame 26 is given by the abutment to which
the first plate 28a is attached. A rigid positioning con-
straint makes it impossible to assemble the crystallizer
27 in the support frame 26.

[0131] In this respect, both the first housing seatings
80 and the second housing seatings 81 have a greater
size compared to the size of the diameter of the pin 73
in the direction in which a movement of the plates 28a,
28b, 29a, 29b is allowed, while they have a tolerance
coupling, play coupling or interference coupling in the
direction in which movement is prevented.

[0132] The freedom of movement of the plates 28a,
28b, 29a, 29b with respect to the pins 73 allows to take
into account possible thermal dilations to which the latter
are subjected during use, and thus prevent the onset of
internal stresses that could deform the crystallizer 27,
generating cast products with unwanted geometric and
microstructural characteristics, as well as reducing the
useful life of the crystallizer 27 itself.

[0133] Itis clear that modifications and/or additions of
parts may be made to the continuous casting apparatus
as described heretofore, without departing from the field
and scope of the present invention.

[0134] Itis also clear that, although the present inven-
tion has been described with reference to some specific
examples, a person of skill in the art shall certainly be
able to achieve many other equivalent forms of continu-
ous casting apparatus, having the characteristics as set
forth in the claims and hence all coming within the field
of protection defined thereby.

Claims

1. Apparatus for continuous casting comprising a sup-
port structure (11) provided with a containing casing
(13) configured to support inside it a mold (12)
equipped with a plurality of longitudinal passage
channels (31) for the passage of a cooling liquid,
said containing casing (13) and said mold (12) to-
gether defining an introduction chamber (16) and a
discharge chamber (17) for said cooling liquid, and
said introduction chamber (16) and said discharge
chamber (17) being fluidically connected by said
passage channels (31), said mold (12) comprises a
first tubular element (26) and a second tubular ele-
ment (27) disposed inside said first tubular element
(26), characterized in that said second tubular el-
ement (27) comprises a plurality of plates (28a, 28b,
29a, 29b) each provided with said passage channels
(31) and connected to each other to define a through
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casting cavity (30), and in that said first tubular el-
ement (26) is provided with connection members
(37a, 37b) to connect said passage channels (31) of
the plates (28a, 28b, 29a, 29b) respectively with said
introduction chamber (16) and with said discharge
chamber (17).

Apparatus as in claim 1, characterized in that a
hollow space (51) is defined between said first tubu-
lar element (26) and said second tubular element
(27).

Apparatus as in claim 1 or 2, characterized in that
each of said plates (28a, 28b, 29a, 29b) is served
by its own connection members (37a, 37b).

Apparatus as in claim 3, characterized in that each
of said connection members (37a, 37b) is connected
to a plurality of said passage channels (31).

Apparatus as in any claim hereinbefore, character-
ized in that flow adjustmentmembers (45), provided
to adjust the flow rate of cooling liquid in said passage
channels (31), are associated to at least one of said
connection members (37a, 37b).

Apparatus as in claim 5, characterized in that said
flow adjustment members (45) comprise plates with
calibrated holes, commandable or servo-command-
able valves, or elements to obstruct/choke the flow.

Apparatus as in any claim hereinbefore, character-
ized in that said introduction chamber (16) and said
discharge chamber (17) are divided by a separator
element (14) associated to said containing casing
(13) and to said mold (12).

Apparatus as in claim 7, characterized in that said
separator element (14) is disposed transverse to the
longitudinal extension of said mold (12).

Apparatus as in claim 7 or 8, characterized in that
said separator element (14) comprises a first portion
(20) connected to said containing casing (13) and a
second portion (22) connected to the walls of said
first tubular element (26).

Patentanspriiche

1.

Vorrichtung zum StranggieRen, aufweisend eine
Haltestruktur (11), die mit einem Aufnahmegehéause
(13) bereitgestellt ist, das konfiguriert ist, um darin
eine Form (12) zu halten, die mit einer Mehrzahl von
longitudinalen Durchgangskanalen (31) ausgestat-
tetist fur den Durchgang einer Kiihlflissigkeit, wobei
das Aufnahmegehause (13) und die Form (12) zu-
sammen eine Zuflihrkammer (16) und eine Abfihr-
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kammer (17) fur die Kihlflissigkeit bilden, und wobei
die Zufihrkammer (16) und die Abflihrkammer (17)
durch die Durchgangskanéle (31) fluidverbunden
sind, wobei die Form (12) aufweist eine erstes
Rohrelement (26) und ein zweites Rohrelement (27),
das in dem ersten Rohrelement (26) angeordnet ist,
dadurch gekennzeichnet, dass das zweite Rohre-
lement (27) aufweist eine Mehrzahl von Platten (28a,
28b, 29a, 29b), die jeweils mit den Durchgangska-
nalen (31) bereitgestellt sind und miteinander ver-
bunden sind, um eine Durchgangsgief3kavitat (30)
zu definieren, und dass das erste Rohrelement (26)
mit Verbindungselementen (37a, 37b) bereitgestellt
ist, um die Durchgangskanale (31) der Platten (28a,
28b, 29a, 29b) jeweils mit der Zufihrkammer (16)
und der Abflihrkammer (17) zu verbinden.

Vorrichtung gemaR Anspruch 1, dadurch gekenn-
zeichnet, dass ein Hohlraum (51) zwischen dem
ersten Rohrelement (26) und dem zweiten Rohrele-
ment (27) definiert ist.

Vorrichtung gemaf Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass jede von den Platten (28a, 28b,
29a, 29b) von ihren eigenen Verbindungselementen
(38a, 37b) versorgt ist.

Vorrichtung gemaR Anspruch 3, dadurch gekenn-
zeichnet, dass jedes der Verbindungselemente
(37a, 37b) mit einer Mehrzahl von Durchgangska-
nalen (31) verbunden ist.

Vorrichtung gemaR irgendeinem vorigen Anspruch,
dadurch gekennzeichnet, dass Flusseinstellele-
mente (45), die bereitgestellt sind, um die Flussrate
der Kuhlflissigkeit in den Durchgangskanalen (31)
einzustellen, mit wenigstens einem der Verbin-
dungselemente (37a, 37b) assoziiert ist.

Vorrichtung gemaR Anspruch 5, dadurch gekenn-
zeichnet, dass die Flusseinstellelemente (45) Plat-
ten mitkalibrierten L6chern, steuerbaren oder servo-
steuerbaren Ventilen oder Elementen zum Blockie-
ren/Drosseln des Flusses aufweisen.

Vorrichtung gemaR irgendeinem vorigen Anspruch,
dadurch gekennzeichnet, dass die Zufiihrkammer
(16) und die Abfiihrkammer (17) von einem Trenn-
element (14) unterteilt ist, das mit dem Aufnahme-
gehause (13) und mit der Form (12) assoziiert ist.

Vorrichtung gemaR Anspruch 7, dadurch gekenn-
zeichnet, dass das Trennelement (14) quer zu der
longitudinalen Erstreckung der Form (12) angeord-
net ist.

Vorrichtung gemaf Anspruch 7 oder 8, dadurch ge-
kennzeichnet, dass das Trennelement (14) einen
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ersten Abschnitt (20), der mit dem Aufnahmegehau-
se (13) verbunden ist, und einen zweiten Abschnitt
(22) aufweist, der mit den Wanden des ersten Rohre-
lements (26) verbunden ist.

Revendications

Appareil de coulée continue comprenant une struc-
ture de support (11) munie d’'une boitier contenant
(13) configurée pour supporter a l'intérieur de celui-
ciun moule (12) équipé d’une pluralité de canaux de
passage longitudinaux (31) pour le passage d’un li-
quide de refroidissement, ledit boitier contenant (13)
et ledit moule (12) définissant ensemble une cham-
bre d’introduction (16) et une chambre de déchar-
gement (17) pour ledit liquide de refroidissement, et
ladite chambre d’introduction (16) et ladite chambre
de déchargement (17) étant connectées de maniére
fluidique par lesdits canaux de passage (31), ledit
moule (12) comprend un premier élément tubulaire
(26) et un second élément tubulaire (27) disposé a
l'intérieur dudit premier élément tubulaire (26), ca-
ractérisé en ce que ledit second élément tubulaire
(27) comprend une pluralité de plaques (28a, 28b,
29a, 29b) munies chacune desdits canaux de pas-
sage (31) et connectées les unes aux autres pour
définir une cavité de coulée traversante (30), et en
ce que ledit premier élément tubulaire (26) est muni
d’éléments de connexion (37a, 37b) pour connecter
lesdits canaux de passage (31) des plaques (28a,
28b, 293, 29b) respectivement a ladite chambre d’in-
troduction (16) et a ladite chambre de déchargement
17).

Appareil selon la revendication 1, caractérisé en ce
qu’un espace creux (51) est défini entre ledit premier
élément tubulaire (26) et ledit second élément tubu-
laire (27).

Appareil selon la revendication 1 ou 2, caractérisé
en ce que chacune desdites plaques (28a, 28b, 293,
29b) est desservie par ses propres éléments de con-
nexion (37a, 37b).

Appareil selon la revendication 3, caractérisé en ce
que chacun desdits éléments de connexion (37a,
37b) est connecté a une pluralité desdits canaux de
passage (31).

Appareil selon 'une quelconque des revendications
précédentes, caractérisé en ce que des éléments
d’ajustement d’écoulement (45), prévus pour ajuster
le débit d’'un liquide de refroidissement dans lesdits
canaux de passage (31), sont associés a au moins
I'un desdits éléments de connexion (37a, 37b).

Appareil selon la revendication 5, caractérisé en ce
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que lesdits éléments d’ajustement d’écoulement
(45) comprennent des plaques ayant des trous ca-
librés, des vannes commandables ou servo-com-
mandables, ou des éléments pour obstruer/étrangler
I'écoulement.

Appareil selon 'une quelconque des revendications
précédentes, caractérisé en ce que ladite chambre
d’introduction (16) et ladite chambre de décharge-
ment (17) sont divisées par un élément séparateur
(14) associé audit boitier contenant (13) et audit
moule (12).

Appareil selon la revendication 7, caractérisé en ce
que ledit élément séparateur (14) est disposé trans-
versalement a I'extension longitudinale dudit moule
(12).

Appareil selon la revendication 7 ou 8, caractérisé
en ce que ledit élément séparateur (14) comprend
une premiére partie (20) connectée audit boitier con-
tenant (13) et une seconde partie (22) connectée
aux parois dudit premier élément tubulaire (26).
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