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Description

TECHNICAL FIELD

[0001] Thepresent invention relates toacasting installationandacastingmethodusing thesame,andmoreparticularly,
to a casting installation that may easily produce a slab for an extremely thick steel material and enhance quality, yielding
percentage, and productivity of the slab and to a casting method using the same.

BACKGROUND ART

[0002] KR 2011 0074153 A discloses a vertical casting device comprising a coolingmold, a support, a solidifying unit, a
magnetic-field applying and a cooling unit. KR 2010 0085748 A discloses a vertical semi-continuous caster comprising a
cooling mold, supporting part, second solidification part, and a magnetic field application part.
In general, an extremely thick steel material has a thickness of at least 100 mm, and internal quality such as porosity and
mechanical properties such as impact and toughness of the extremely thick steel material are managed with a thickness
reduction ratio (slab thickness/product thickness) limited according to an intended use. For example, asmarine structural
steel, there is requiredanextremely thick steelmaterial having the thickness reduction ratio of 4ormoreandpressuresteel
and wind power structural steel requires the thickness reduction ratio of 3 or more.
[0003] Currently, an extremely thick steel material may be produced through predetermined post-processes such as
forgingand rollingof an ingotor slabproducedbyacontinuouscastingprocess.An ingotprocess is, for example, disclosed
in KR 2008‑0034951. A continuous casting process is, for example, disclosed in JP 2002‑361374. When an extremely
thick steel material is produced by the ingot process, i.e., the formermethod, the ingot is produced into an extremely thick
steel material product by a forging process or is subject to an additional rolling process. In particular, since the extremely
thick steel material requiting a high thickness reduction ratio regards the internal quality as an important factor, a slab
mostly cast in an ingot is subjected to a forging operation and then produced through a rolling process.
[0004] As such, producing an extremely thick steel material by using a slab cast in an ingot may correspond to the
production of an extremely thick steel material having a high thickness reduction ratio and has an advantage for the
productionof asmall-lot in considerationofademandcharacteristic of theextremely thick steelmaterial.However, theslab
produced by using the ingot process requires cutting of an unsound region for removing the unsound region generated
around a riser and amain riser. Thus, deterioration in yielding percentage of the slab is caused due to cutting of upper and
lower regions of the slab, so that production costs for producing the extremely thick steel material is increased.
[0005] Meanwhile, when an extremely thick steel material is produced by the continuous casting process, i.e., the latter
method, in general, the extremely thick steelmaterial is producedbyamethodof rollinga slab subject to a continuous cast.
Although the latter method is excellent in yielding process and thus superior to the ingot process in terms of production
costswhen compared to the ingot process, there is a problem in that a thicknessof theextremely thick steelmaterial is also
limited due to a limited slab thickness when steel products requiring a high thickness reduction ratio are produced.
[0006] Further, since the extremely thick steel material is relatively thick compared to a normal slab, it takes a long time
until the slab is completely solidified after being cast. When a slab for an extremely thick steel material thicker than a
general slab produced by a general caster is produced by a conventional casting method in which molten steel is
continuous cast and cut, solidification is completed to an inside of the slab and thus the installation of the caster becomes
very long for a cutting process, which leads to enlargement of the installation, resulting in consumption of enormous initial
cost in terms of production costs.
[0007] In addition, since possibility in which an internal defect of the slab occurs is high compared to an ingot material,
there is a high possibility in which an internal defect in a continuous cast slab may remain in the extremely thick steel
material. In addition, since a continuous cast installation for producing a slab is optimized for mass production, there is a
disadvantageous problem in terms of production of a small-lot.
[0008] Thus, development of new installation and process is urgently required for producing a slab for extremely thick
steel material having a high thickness reduction ratio, the slab being not easy to be produced in a general casting
installation. That is, required is an installation and process which is capable of enhancing internal quality and yielding
percentage same as or better than an ingot slab in terms of steel quality, is advantageous in producing various kinds of
small-lot extremely thick steel materials in terms of production, and is capable of enhancing productivity compared to the
production of the ingot slab.

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0009] The present invention provides a casting installation easily producing a slab for an extremely thick steel material

2

EP 2 974 810 B2

5

10

15

20

25

30

35

40

45

50

55



and to a casting method using the same.
[0010] Thepresent inventionalsoprovides toacasting installationcapableofenhancingqualityandyieldingpercentage
of a slab and to a casting method using the same.
[0011] The present invention also provides to a casting installation capable of enhancing productivity of a slab and
efficiency of a process installation and to a casting method using the same.

TECHNICAL SOLUTION

[0012] A casting installation according to the present invention includes the features of claim 1.
[0013] The first stirrer may have coils wound around the slab and disposed in the form of a circle.
[0014] The casting unit may include a second quality controller provided on an outside of a passage of the casting unit
through which molten steel passes.
[0015] The accommodation unit may include a mold configured to form the passage through which the molten steel
supplied to a tundish passes, and themoldmaybe formed so that the slab has a thickness of 800mmor less andawidth of
2000 mm or less.
[0016] Thesecondquality controllermay include: astirringunit includingat least onestirrer disposedonanoutsideof the
moldandconfigured tostir at least anyoneof themoltensteel andunsolidifiedmoltensteel inside theslab; a secondheater
installed soas tobeable tomove forwardandbackward in a regiondirectly below themoldand configured toheat anupper
portion of the slab.
[0017] The stirring unit may include: a third stirrer disposed in proximity to the mold and able to elevate in a drawing
direction of the slab; a fourth stirrers provided spaced apart below the third stirrer and able to elevate in the drawing
direction of the slab.
[0018] The third stirrer may have coils wound around the mold or the slab and disposed in the form of a circle.
[0019] A pusher for separating the slab from the drawing machine may be provided to the casting unit and the pusher
may be installed so as to be able to reciprocally move forward and backward toward the solidification unit.
[0020] A transfer unit transferring the slab from the casting unit to the solidification unit or from the solidification unit to an
outside of the solidification unit may be provided.
[0021] A casting method according to the present invention comprises the features of claim 10.
[0022] The casting of themolten steel is repeated in the casting unit after the slab is transferred to the solidification unit.
[0023] When the casting of the molten steel is repeated, the transferring the slab to the solidification unit may be
performed while the molten steel is transferred to the casting unit so that preparing the casting is performed.
[0024] When the casting of themolten steel is a single casting, that is one time casting, the solidification of the slabmay
be completed in the casting unit or after the slab is transferred to the solidification unit.
[0025] The molten steel may be cast at a casting rate 0.3m per minute or less.

ADVANTAGEOUS EFFECTS

[0026] According toacasting installationandacastingmethodusing thesameaccording toembodimentsof thepresent
invention, it is possible to improveyieldingpercentageofa slabproducedbyacontinuouscasting.That is,whenaslabcast
in a casting unit is solidified in a casting unit or a solidification unit, the length of a pipe generated at an upper portion of the
slab is reduced toenhanceyieldingpercentageof theslabbydelayingsolidificationof theupper portionof theslabbyusing
a second heater or a first heater.
[0027] In addition, molten steel remaining in a mold is stirred to enhance inner quality during casting and unsolidified
molten steel in slab is stirred after a casting is completed, so that the equiaxed crystal ratio in the slab may be enhanced,
segregationandporositymaybe reduced,andan internal defect suchasapipeoccurringatanedgeendof theslabmaybe
reduced.
[0028] In addition, according to the present invention, it is possible to continuously cast another slab in a casting unit
during a process in which solidification of a slab is performed in a solidification unit. Thus, since a process required for
solidification of an extremely thick steel material may be completed in the solidification unit, a casting of molten steel may
not stop, thus capable of improving productivity of a slab and efficiency of a process installation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

FIG. 1 illustrates a view of a casting installation according to an embodiment of the present invention.
FIG. 2 illustrates a flow chart of a casting method according to an embodiment of the present invention.
FIG. 3 illustrates a view of an operating state of a casting installation according to a casting method in FIG. 2.
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MODE FOR CARRYING OUT THE INVENTION

[0030] Hereinafter, specific embodiments will be described in detail with reference to the accompanying drawings. The
present invention may, however, be embodied in different forms and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are provided so that this disclosurewill be thorough and complete, and
will fully convey the scope of the present invention to those skilled in the art. Like reference numerals refer to like elements
throughout.
[0031] FIG. 1 illustrates a view of a casting installation according to an embodiment of the present invention. FIG. 2
illustrates a flowchart of a castingmethod according to an embodiment of the present invention. FIG. 3 illustrates a view of
an operating state of a casting installation according to a castingmethod in FIG. 2. FIGS. 3A to 3F illustrate changes in the
casting installation working to produce slab.
[0032] Referring toFIG. 1, a casting installation 1asan installation to produceaslab for anextremely thick steelmaterial
according to an embodiment of the present invention includes a casting unit 1a defining a passage through which molten
steel passes and for casting themolten steel into a slab; and a solidification unit 1b including: a support unit 500 disposed
spacedapart from thecasting unit 1aand receiving the slab from the casting unit 1aanddisposedonat least anyoneplace
of sides of the slab to support the slab; and a first quality controller 600 provided on an outside of the slab to induce
solidification of the slab.
[0033] The casting unit 1a as a section in which continuous casting of refined molten steel is carried out includes: an
accommodation unit 100 accommodating the molten steel; a drawing machine 200 drawing the slab from the accom-
modation unit 100 to a lower portion; and a second quality controller 300 provided on an outside of the passage through
which the molten steel passes.
[0034] Theaccommodation unit 100defines aspaceaccommodatingmolten steel before the casting of themolten steel
and includes a ladle 120 accommodating molten steel, a tundish 140 receiving the molten steel from the ladle 120, and a
mold 160 disposed spaced apart below the tundish 140.
[0035] The ladle 120 is a container for accommodatingmolten steel after refining is completed andmay be produced in
various hollow shapes having an internal space capable of accommodating themolten steel. In general, the ladle 120may
be provided in plurality to increase the circulation rate of a continuous casting installation.
[0036] The tundish 140 is produced in the shape of a hollow container capable of accommodating the molten steel
supplied from the ladle120.Anoutlet dischargingmolten steel is formed in thebottomof the tundish140, so that themolten
steel accommodated in the tundish 140 may be discharged to the outside through the outlet. The molten steel
accommodated in the tundish 140 stays inside the tundish 140 for a period of time, thus being poured into the mold
160 after flotation of inclusion contained in the molten steel.
[0037] The mold 160 is provided for shaping the molten steel poured from the tundish 140 in an appropriate size to
produceaslab, thusdefiningwidth and thicknessof a passage throughwhich themolten steel passes. Themold 160of the
present inventionmaybe formedsuch that a slabhasa thicknessof 800mmor less andawidth of 2000mmor less in order
to cope with the size of a slab for an extremely thick steel material. That is, use of themold 160 having a greatly increased
thicknesscompared toamoldof aconventional casting installationallowsaslabsubjected to forgingand rollingprocesses
to have a thickness used for the extremely thick steel material.
[0038] Meanwhile, theremay be provided a guide roll 170 guiding a slab having an initial shell to the outside of themold
160 through themold 160, a cooling nozzle (not shown) cooling the slab guided from the guide roll 170, and a vibrator (not
shown) transmitting vibration to themold 160 so that the slab inside themold is easily drawn to the outside of themold 160.
In thepresent invention, it is not necessary toparticularly limit theconfigurationof theguide roll 170, thecoolingnozzle, and
the vibrator, but various configurations and operatingmethods thereof are alreadywidely known to those skilled in the art,
so that a detailed description thereof will be omitted.
[0039] The drawing machine 200 as a machine for drawing a slab from the accommodation unit 100 to a lower portion,
includes: a surface plate 220 which is initially disposed inside the mold and receives molten steel to prevent the molten
steel from spilling downwards from the mold 160 and connects the primary solidified slab to an actuator 240, and the
actuator 240 drawing the slab to the lower portion.
[0040] The surface plate 220 is provided for connecting a slab to the actuator 240, and a plate having a specific-shaped
surface is used for easy connection to the slab. Although the present invention does not limit the shape and thematerial of
the surfaceplate 220, it is preferable that the surface plate 200 ismadeof suchamaterial that does not lead to deformation
which may be caused by to a slab of a high temperature when being in contact with the slab.
[0041] Theactuator 240 is adevice for lowering the surfaceplate 220, andaslab connected to the surfaceplate 220may
be drawn downwards by lowering the surface plate 220 connected to the actuator 240. The actuator 240 may employ a
device capable of descending to a lower portion when the slab is drawn and ascending at an initial stage of casting so that
the surface plate 220 is positioned inside the mold 160. That is, a device capable of descending and ascending may be
used as the actuator 240.
[0042] The second quality controller 300 is provided for improving quality of a slab drawn from the drawingmachine 200
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and includes: a stirringunit 320 includingat least onestirrer disposedonanoutsideof themold160andconfigured to stir at
least anyoneofmoltensteel in themold160andunsolidifiedmoltensteel inside theslab; andasecondheater340 installed
so as to be able to move forward and backward in a region directly below the mold 160 and configured to heat an upper
portion of the slab.
[0043] Thestirringunit 320 is adevicehavingat least onestirrer onanoutsideof themold 160 to improvequality of a slab
and includes: a third stirrer 322 disposed in proximity to themold 160 and able to elevate in a drawing direction of the slab;
and a fourth stirrer 324 provided spaced apart below the third stirrer 322 and able to elevate in the drawing direction of the
slab. That is, the stirring unit 320 stirs at least any one ofmolten steel accommodated in amolten state in themold 160 and
unsolidified molten steel in the produced slab to perform grain refinement on a slab, thereby being capable of improving
quality of the slab.
[0044] As illustrated inFIG.1, the third stirrer322 isdisposedspacedapart at apredetermineddistance fromasideof the
mold160, andstirsmoltensteel accommodated in themold160during the casting.When thecastingstarts, the third stirrer
322 descends by a predetermined distance alongwith a slab to stir unsolidifiedmolten steel inside the slab. That is, when
moltensteel is poured to themold160, the third stirrer 322appliesanelectromagnetic field to themoltensteel fromasideof
the mold 160 to stir the molten steel, and when pouring of the molten steel into the mold 160 is completed, the third stirrer
322 may stir unsolidified molten steel inside a slab while descending to a lower portion along with the slab. An
electromagnetic stirrer (EMS) may be used as the third stirrer 322. The electromagnetic stirrer being able to be used
as the third stirrer 322 typically has a low frequency (Hz) bandcorresponding to a frequency enough to stirmolten steel in a
molten state.
[0045] The fourth stirrer 324 is provided spaced apart at a predetermined distance below the third stirrer 322, and
elevates in a drawing direction of a slab to stir unsolidified molten steel in the slab. A final electromagnetic stirrer (FEMS)
may be used as the fourth stirrer 324. The fourth stirrer 324 is disposed in a relatively lower portion compared to the third
stirrer 322, and it is preferable to usea stirring device havingahigher frequency (Hz) than the third stirrer 322 in order to stir
molten steel existing inside a solidified region in a lower portion of a slab (a lower portion from the center with respect to a
longitudinal direction of a slab) in which solidification has progressed to some extent.
[0046] Thus, the stirring unit 320 stirs solidifiedmolten steel in themold and unsolidifiedmolten steel in the slab, thereby
being capable of enhancing the equiaxed crystal ratio in slab and reducing segregation and porosity. Meanwhile, the
present inventiondoesnot limit a stirring regionof a slabstirredby the third and fourth stirrers 322and324andanelevating
width of the stirrers, and various moving ranges may be applicable according to casting conditions.
[0047] Thesecondheater340 isadevicedisposedoutsideof themold160and installed soas tobeable tomove forward
andbackward in a regiondirectly below themold (a path in adrawing direction of a slab) to heat anupper portion of the cast
slab (tail portion). In this embodiment, a method according to induction heating (electromagnetic heater, EMH) was
employed. The second heater 340 indirectly heats the upper side of a slab by using an electromagnetic field generated in
an induction heating coil by power supply, and is wound so as to surround the slab while being spaced apart at a
predetermined interval from fourdirectional sidesof theslab.Thus, thesecondheater340preferablyusesan inductioncoil
having a shape corresponding to a cross-section of the slab, but not limited thereto, may be wound in various forms.
[0048] Meanwhile, a pusher 400maybeprovided to the casting unit 1a soas to transfer a slab to the solidification unit 1b
after casting of molten steel is completed.
[0049] Thepusher 400 is adevicedisposed in aposition facing the solidificationunit 1bof sidesof the casting unit 1aand
pushing a side of a slab and separating the slab from the drawingmachine 200 to deliver the slab towards the solidification
unit 1b. A device capable of reciprocally moving a predetermined distance may be used for the pusher 400, and for
example, asteppingmotor, anactuator, a solenoid, or the likemaybeused.Asanexample,whenanactuator isusedas the
pusher 400, a piston reciprocally moves while being inserted and ejected into/from a cylinder, thus being able to push the
slab toward the solidification unit 1b and then return back to an original position. A device delivering the slab of the casting
unit 1a to the solidification unit 1b is not limited to the pusher 400 and may be a variety of devices.
[0050] The solidification unit 1b is a section receiving a slab so as to solidify the slab cast from the above described
casting unit 1a and includes: a support unit 500 disposed on at least any one side of the slab to support the slab; and a first
quality controller 600 provided on an outside of the slab to induce solidification of the slab. The solidification unit 1b
receives theslab fromasection spacedapart at apredetermineddistance from thecastingunit 1a, completes solidification
of the slab, and then transfers the slab to a post-process (for example, forging or rolling).
[0051] The support unit 500 is provided so that the slab is stably positioned in the solidification unit 1b and includes: a
support block 520disposed in contact with the bottomof the slab; and a support frame540 disposed surrounding a portion
of a side of the slab. However, the configuration of the support unit 500 is not limited thereto, but the slabmaybe supported
by a variety of devices and methods within the extent not interfering with the movement of the first quality controller 600.
[0052] The supporting block 520 uses a block in a shape similar to the surface plate 220 of the casting unit 1a. The
support block 520 plays a role of supporting a lower portion of the slab disposed in the solidification unit 1b in a drawing
direction, i.e. a longitudinal direction.
[0053] The support frame 540 may be disposed spaced apart at a predetermined distance from a side of the slab and
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surrounding aportion of a side of the slab soas to suppress andprevent the slab disposed in the longitudinal direction from
falling, as illustrated in an enlarged view in FIG. 1.
[0054] The first quality controller 600 as a device provided on an outside of a slab and to ensure slab quality includes: a
first stirrer 620 disposed in proximity to an outside of the slab and able to elevate in a longitudinal direction of the slab; a
second stirrer 640 provided spaced apart below the first stirrer 620 and able to elevate in the longitudinal direction of the
slab; and a first heater 660 configured to heat an upper portion of the slab. That is, since solidification of the slab which is
naturally cooled is not completed, the first quality controller 600maybeprovidedwith a device the sameas or similar to the
casting unit 1a to continue a treatment process for improving slab quality.
[0055] Thefirst stirrer 620asadevice for stirring unsolidifiedmolten steel in a slabdelivered to the solidificationunit 1b is
disposed spaced apart at a predetermined distance from the slab. The first stirrer 620may be installed so as to be able to
elevate in suchaway that the first stirrer 620descends to bedisposedon a side of the slabwhen the slab is delivered to the
solidification unit 1b with the first stirrer 620 being disposed at the same height as or a similar height to the third stirrer 322.
The first stirrer 620 is disposed in an upper portion outside of the slab. That is, the first stirrer 620 is disposed above the
center of the slab with respect to a longitudinal direction of the slab. An unsolidified region in an upper portion of the slab,
which is stirredby thefirst stirrer 620, is subjected to relatively lessprogressedsolidification thana lowerportionof theslab,
so that a largeamount of unsolidifiedmolten steel is included in the slab compared to the lower portion of the slab. Thus, an
electromagnetic stirrer (EMS) similar to the third stirrer 322 may be used.
[0056] Meanwhile, although the first stirrer 620 uses a device similar to the third stirrer 322, the first and third stirrers 620
and322maybedifferent in the sizeof a frequencygenerated therebyor theoperating time thereof fromeachother. That is,
the third stirrer 322 stirs molten steel in the mold 160 or molten steel in an initial slab subjected to solidification, and thus
uses a frequency less than about 1 Hz. The third stirrer 322 operates during the following processes: pouring of molten
steel into the mold 160, casting the molten steel into a slab, and transferring of the slab to the solidification unit 1b. In the
case of the first stirrer 620, due to a characteristic of the slab transferred to the solidification unit 1b, the slab is not provided
with themold and formsa thicker solidified shell compared to the slab cast in the casting unit. Therefore, the first stirrer 620
uses a frequency of up to 5 Hz and operates until the casting of the slab is completed so that the magnetic field of the first
stirrer620passes through the thickenedsolidifiedshell to stir unsolidifiedmoltensteel in theslab.However, solidificationof
a slab occurs in a wide variety of forms according to casting situations and casting conditions, so that the third and first
stirrers322and620mayusea frequency ina rangeof 0 to5Hzaccording to variousoperationpatterns. Inaddition, thefirst
stirrer 620disposed in thesolidificationunit 1b inFIG. 3Dstirs unsolidifiedmoltensteel in theslab to equalize temperatures
of unsolidifiedmolten steel in the slab during solidification of the slab in the solidification unit 1a, thus being able to operate
very efficiently in reducing pipe defects inside the slab in suchaway that the first heater 660 heats an upper side of the slab
topreventanupperportionof theslab frombeingpre-solidified.Similarly, the third stirrer322disposed in thecastingunit 1a
in FIG. 3F stirs unsolidifiedmolten steel in the slab to equalize temperatures of unsolidifiedmolten steel in the slab during
solidification of the slab in the casting unit 1a, thus being able to operate very efficiently in reducing pipe defects inside the
slab in such away that the second heater heats an upper side of the slab to prevent an upper portion of the slab frombeing
pre-solidified.
[0057] The second stirrer 640 is provided spaced apart at a predetermined distance below the first stirrer 620 and
installed so as to elevate in a longitudinal direction of a slab to stir unsolidifiedmolten steel in the slab. That is, the second
stirrer 640 is disposed below the center of the slab with respect to a longitudinal direction of the slab. Although the second
stirrer 640 may use a final electromagnetic stirrer (FEMS) similar to the fourth stirrer 324 so as to stir unsolidified molten
steel in a lower region outside of the slab, the second and fourth stirrers 640 and 324 may be different in the size of a
frequency generated thereby or the operating time thereof fromeach other. That is, the fourth stirrer 322 uses a frequency
of up to about 3Hz so as to stir unsolidifiedmolten steel in the slabwhich is being solidified in the casting unit 1a. The fourth
stirrer 324 operates before the slab cast in the casting unit 1a is transferred to the solidification unit 1b. In the case of the
second stirrer 640, due to a characteristic of the slab transferred to the solidification unit 1b, the slab forms a thicker
solidifiedshell compared to theslabcast in thecastingunit. Therefore, thesecondstirrer 640usesa frequencyof up to6Hz
and operates until the casting of the slab is completed. However, solidification of a slab occurs in a wide variety of forms
according to casting situations and casting conditions, so that the fourth and second stirrers 324 and 640 may use a
frequency in a range of 0 to 6 Hz according to various operation patterns.
[0058] Meanwhile, in the embodiment, although the first and second stirrers 620 and 640 are provided in plurality to
respectively stir unsolidifiedmolten steel in different regions of the slab, an apparatus andamethod for stirring unsolidified
molten steel in the slab in the solidification unit 1b are not limited thereto. That is, the embodiment may be modified to
various methods and apparatus shapes in such a way that a single stirrer is provided and a whole region from an upper
portion to a lower portion of the slab may be stirred while the frequency of the stirrer is being changed.
[0059] Thus, the first and second stirrers 620 and 640 stir molten steel until solidification of the slab transferred to the
solidificationunit 1b is completed, thusbeingable toenhance theequiaxed crystal ratio in theslaband improveslabquality
by reducing segregation and porosity as in the stirring unit 320 of the casting unit 1a.
[0060] Meanwhile, in thecaseof the thirdandfirst stirrers322and620applied to thepresent invention, inorder toensure
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a uniform stirring force in molten steel in the slab according to significantly increased sizes compared to molds applied to
existing continuous castingmachines, coils wound around themold 160 or the slabwere disposed in the formof a circle to
perform rotation-type stirring on unsolidified molten steel in the mold or the slab.
[0061] The first heater 660 is a device installed so as to be able tomove forward andbackward in a direct upper region of
slab for heating an upper portion of the slab in an outside of the slab and configured to heat an upper portion (tail portion) of
the slab transferred to the solidification unit 1b. Since the first heater 660 has similar configuration and effect as in the
second heater 340, a detailed description thereof will not be repeated.
[0062] The above described casting installation 1 may include a transfer unit which transfers the slab from the casting
unit 1a to the solidification unit 1b and/or from the solidification unit 1b to the outside of the solidification unit 1b, i.e. a post-
process.
[0063] The transfer unit 700 is a device disposed on one side of the solidification unit 1b and formed so as to be able to
move forward and backward toward the casting unit or the solidification unit to transfer the slab. The transfer unit 700
includes: a tilting unit 720 for tilting the slab in contact with the slab in the casting unit 1a or transferring the slab from the
casting unit 1a to the solidification unit 1b; and a driving unit 740 controlling operation of the tilting unit 720.
[0064] The tilting unit 720 is disposed on one side of the slab and transfers the slab while being tilted or moved forward
and backward by the driving unit, and the support block 520 of the solidification unit 1b is connected to transfer the slab.
That is, the slab may be transferred from the casting unit 1a to the solidification unit 1b in such a way that one side of the
tilting unit 720 is connected to the support block 520 supporting the slab and the slab is disposed on the support block 520.
When the slab is transferred from the solidification unit 1b to the outside of the solidification unit, the tilting unit 720 is tilted
with theslabbeing in contactwithonesideof the tiltingunit 720and theslabmaybeseatedon the tiltingunit disposed in the
transferring direction.Onaside inwhich the tilting unit 720 contacts the slab, a roller 725maybemounted toeasily transfer
the slab.
[0065] Thedrivingunit 740controlsoperationof the tiltingunit 720, andmayallow the tiltingunit 720 tomove forwardand
backward so that the tilting unit 720 approaches or recedes from the casting unit 1a. In addition, the driving unit 740 allows
the tilting unit 720 to be tilted and communicate with a roller table 800 guiding the tilting unit 720 and the slab to a post-
process. A device such as the pusher 400 of the casting unit 1a capable of reciprocally moving a predetermined distance
maybeused for the driving unit 740, and for example, when anactuator is used, the tilting unit 720may be connected to an
end of a piston so as to enable angle adjustment.
[0066] In thisway, in this embodiment, although themethodanddevice as described aboveare used for the transfer unit
700 transferring theslab, thedeviceandoperatingmethodused for the transferunit 700arenot limited thereto, andvarious
devices andmethods capable of easily transferring the slabmay beusedwhen the slab is transferred from the casting unit
1a to the solidification unit 1b or from the solidification unit 1b to a post-process.
[0067] Hereinafter, a casting method using the above-described casting installation will be described.
[0068] Referring to FIG. 2, a casting method according to an embodiment of the present invention includes: providing
moltensteel toprepare casting; casting themoltensteel in acastingunit allowingapassage throughwhich themoltensteel
passes to be opened or closed; and transferring a slab produced through the casting to a solidification unit.
[0069] First, molten steel after refining is completed is accommodated in a ladle 120 and then transferred to the casting
unit so as to start casting. Themolten steel transferred to the casting unit is supplied to the tundish 140 from the ladle 120,
flotation of inclusion is then performed in the tundish 140 for a period of time, and the molten steel is then poured to the
mold, thereby performing the process in the casting unit 1a (S100). As illustrated in FIG. 3, preparation of the casting is
competed in a condition in which the surface plate 220 is positioned in a mold to prevent molten steel poured to the mold
160 from being discharged to the outside (S120).
[0070] After the preparation of the cast is completed, as illustrated in FIG. 3B, as the drawing machine 200 operates to
lower the surfaceplate220downandaslabS1connected to thesurfaceplate220 is drawndownwards to start the casting,
slab isproduced (S140).Before thecastingstarts, the third stirrer322 isoperated to stirmoltensteel in themold. Theslab is
produced in a sizeof amaximum thicknessof 800mm,amaximumwidthof 2000mm,and cast at a casting rate of 0.3mper
minute or less. By a characteristic of an extremely thick steel material, the mold 160 in which a slab has an increased
thickness needs to be used so as to obtain a final product having an increased thickness. A reasonwhy the slab is cast at a
low casting rate of 0.3mperminute is that suppressing occurrence of segregation to secure internal quality by casting at a
slowcasting rate and securinga sufficient thickness of the solidified shell during casting are requiredasa solidification rate
of a slab for the extremely thick steel material is slow unlike a general slab.
[0071] While the casting is in progress, the third stirrer 322 continually stirsmolten steel in themold and the fourth stirrer
324 continually stirs unsolidified molten steel inside the slab so that solidification proceeds by characteristic of thick slab.
Thus, the third and fourth stirrers 322 and 324 may refine a structure of slab by continuously stirring molten steel to
enhance quality and equiaxed crystal ratio of slab.
[0072] When the casting is complete on the casting unit 1a (S160), the slabS1 located in the casting unit 1a is separated
from the surface plate by the pusher 400 and supported by the transfer unit 700 to move to the solidification unit (S200).
When a pushing force is delivered to the slabS1 by the pusher 400, the slabS1may be transferred to the solidification unit
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1b in a state solidification of a surface is advanced to a degree of no deformation. Meanwhile, the stirring unit 329moving
upper and lower portions in the casting and solidifying slab returns to its original position so as not to interfere with transfer
of the slab S1.
[0073] After the slab is transferred to the solidification unit 1b, a process of finally completing solidification of the slab S1
proceeds in the solidification unit 1b (S300). That is, since the slab S1 is solidified in the solidification unit 1b, a casting
process may be performed in the casting unit 1a. When solidification of the slab S1 starts, the first quality controller 600
provided in the solidification unit 1b descends or ascends to be disposed spaced apart from an outside of slab. That is, as
illustrated inFIG. 3, the first and secondstirrers 620and640aredisposedoutsideof the slab for stirring unsolidifiedmolten
steel inside the slab S1 to operate until solidification of the slab S1 is completed.
[0074] In a process of solidifying the slab, the first heater 660 indirectly heats an upper portion of the slab inside each of
regions to solidifying theupper portionof slabwhile heat is suppressed frombeing released fromasideof theupper portion
of the slabasmuchaspossible. Thismay suppress or prevent unsolidified region of anupper portion of the slab frombeing
pre-solidifiedby indirectly heatingasideof anupperportionof theslab tominimizeasolidification shrinkagedefect suchas
a pipe. Thus, yielding percentage of slab is enhanced to improve yielding percentage of a final slab.
[0075] Thus, when solidification of the slab is completed in the solidified portion 1b, S340, as illustrated in FIG. 3E, the
slab is tilted by the tilting unit 720 of the transfer unit 700 and the tilting unit 720 of the transfer unit 700 is connected to the
roller table 800disposed in vicinity of the transfer unit 700and the slab is transferred to apost-processalong the roller table
800.
[0076] Thus, the process of FIGS. 3A to 3F is not limited to a number of times andmay be repeated. As illustrated (b) in
FIG. 2, after a processof the casting unit 1a is completed, a processof the casting unit 1a is re-processed in the casting unit
1a and produces another slabS2 to be able to be repeated until obtaining required quantity while the slabS1 is transferred
to the solidification unit to perform a process of the casting unit (slab solidification process).
[0077] When the process of the casting unit 1a no longer proceeds after repeating the above described process, that is,
the last slab Se is produced in the casting unit 1a after the slab S2 in FIG. 3E is transferred to the solidification unit 1b, the
slabSe in the casting unit 1amay finish solidification in the casting unit 1awithout being transferred to the solidification unit
1b. That is, the slab Se finishes solidification by using the second quality controller 300 provided in the casting unit 1a and
then may be transferred to a post-process (S360). The second heater 340 of the casting unit 1a indirectly heats an upper
portionof the slabSe toperforma role of the first heater 660of the solidification unit 1b.However, the last produced slabSe
maybe transferred to a post-process after being transferred to the solidification unit 1b and then completing a solidification
process as similarly as the previously produced slabs S1 and S2. Thus, a position of the final slab Se is not limited.
[0078] Hereinafter, effects of the present invention will be described in more detail through experimental examples.
[0079] Table 1 shows the results of changes in slab thickness and yielding percentage of a finally produced slab in a
variety of process conditions for producing the extremely thick steel material.

[Table 1]

Slab thickness (mm) Yielding percentage (%)

Initial stage Middle stage Final stage

Comparative Example 1 1500 300 178 52

Comparative Example 2 450 - 150 95

Example 800 300 178 89

[0080] Herein, theslab thicknessof the initial stage indicates the thicknessof theslabwhenanadditional post-process is
not performed on the slab of a completed cast. In addition, the slab thickness of themiddle stage indicates the thickness of
theslabafter a forgingprocessbeatingor pressing theslaband, theslab thicknessof thefinal stage indicates the thickness
of the slab after a rolling process.
[0081] Each of the slabs (Comparative Example 1, Comparative Example 2, Example) shown in Table 1 are slabs
produced as a slab for the extremely thick steel material after undergone a casting process and then at least any one of a
forging or a rolling process, and Table 1 may show following results as below.

[Comparative Example 1]

[0082] The slab in Comparative Example 1 is produced through an ingot process, thus being able to be obtained by
supplyingmolten steel to amold and cooling themolten steel. The slab producedas abovehas an initial thickness of about
1500mm.Then, theslabfinallyhasa thicknessofabout178mmafterundergonea forgingand rollingprocesssoas to form
a thickness for the extremely thick steel material. However, it may be confirmed that a total yielding percentage has a low
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value of about 52%.

[Comparative Example 2]

[0083] The Slab in Comparative Example 2 is produced through a normal casting installation, thus being able to be
produced by continuously pouring and solidifying molten steel supplied from a steelmaking plant to a mold.
[0084] The slab in Comparative Example 2 is produced through a normal casting installation, thus being able to be
produced by continuously pouring and solidifying molten steel supplied from a steelmaking plant to a mold. The slab
produced as above has very high yielding percentage of about 95%.However, in a generally used casting installation, the
slab is produced to have an initial thickness of about 450mm, thus having a thickness about 150mmafter a rolling process
is completed. Thus, it may be confirmed that the slab is limited to have a thickness of about 150 mm when used for the
extremely thick steel material.

[Example]

[0085] The slab in Example is produced through a casting installation according to an embodiment of the present
invention, thus being produced through the slab having a maximum thickness of about 800 mm and a maximum width of
about 2000mm.Thus, the slab inExample produced to havean initial thickness of about 800mmandmaybe confirmed to
finally have a thickness of about 178 mm after undergone a forging and rolling process. In addition, since the casting
installation is separated into a casting unit and a solidification unit and a process for preventing pre-solidification of an
upper portion of the slab is performed, the slab in Example is confirmed to have a yielding percentage of about 89 %.
[0086] As such, the slab in Example has a yielding percentage significantly enhanced by about 40%when compared to
the slab of Comparative Example 1 and a thickness suitable for the extremely thick steel material when compared to the
slab in Comparative Example 2. That is, the slab produced by the installation in Example may solve problems of a slab
produced through an ingot casting and a conventional continuous casting.
[0087] In addition, the extremely thick steelmaterial produced according to the embodiment wasnot observed to have a
surface defect (for example, a corner crack) identified by a naked eye and segregation generated inside the slab asmacro
quality achieved equiaxed crystal ratio of 100 % by applying a molten steel stirrer to the slab. Accordingly, it may be
confirmed that the extremely thick steel material produced according to the embodiment of the present invention is
improved.
[0088] As described above, according to the embodiment of the present invention, since a continuous casting
installation is separated into the casting unit and the solidification unit and the slab in which casting is completed in
the casting unit is transferred to the solidification unit and the slab in which solidification is completed in the solidification
unit is transferred to a post-process, the extremely thick steel material may be easily produced and quality and yielding
percentage of the slab finally produced may be improved.
[0089] More specifically, since the slab produced in a casting unit is transferred to the solidification unit and then
solidification of the slab is completed through the first quality controller and pre-solidification of an upper portion of the slab
is suppressed or prevented to reduce formation of pipe, quality of the slab may be enhanced. Therefore, since cutting
unsound region that is a problem of an ingot casting is not performed due to improved slab quality, yielding percentage of
the slab may be enhanced.
[0090] In addition, since the next slabmay be cast in the casting unit while the slab is transferred to the solidification unit
and thensolidified in the solidificationunit, a problemof abatchprocess suchasaconventional continuouscastingmaybe
solved. Thus, as a result, productivity of the slabmay be increased. Further, the slab produced in a last casting process is
not transferred to thesolidificationunit andsolidificationof theslabmaybecompleted through thesecondquality controller
provided in the casting unit. Thus, process efficiency may be improved.
[0091] The present invention will now be described more fully with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. The present invention is limited not thereto and but by Claims.
Moreover, various changes and modifications within the scope not departing from the basic principles of the present
invention are possible to those skilled in the art of the present invention.

Claims

1. A casting installation (1) comprising:

a casting unit (1a) comprising an accommodation unit (100) configured to accommodatemolten steel and solidify
the molten steel, a drawing machine (200) configured to draw a slab downward from the accommodation unit
(100), and a guide roll (170) configured to guide the slab, which is drawn from the accommodation unit (100) and
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solidified, to a lower side, the casting unit (1a) configured to cast the molten steel into the slab; and
a solidification unit (1b) separated from the casting unit (1a) and disposed to be spaced apart from a side surface
of the casting unit (1a), the solidification unit (1b) receiving the slab cast in the casting unit (1a) to induce the
solidification, wherein the solidification unit (1b) comprising:

a support unit (500) disposed on at least any one place of sides of the slab to support the slab; and
a first quality controller (600) provided on an outside of the slab to induce solidification of the slab;
wherein the first quality controller (600) comprises:

a first stirrer (620) disposed in proximity to an outside of the slab and able to elevate in a longitudinal
direction of the slab;
a second stirrer (640) provided spaced apart below the first stirrer (620) and able to elevate in the
longitudinal direction of the slab; and
a first heater (660) installed so as to be able tomove forward and backward in a region directly above the
slab and configured to heat an upper portion of the slab.

2. Thecasting installation (1) of claim1,wherein thefirst stirrer (620)hascoilswoundaround theslabanddisposed in the
form of a circle.

3. The casting installation (1) of claim 1, wherein the casting unit (1a) comprises:
a second quality controller (300) provided on an outside of a passage of the casting unit (1a) through which molten
steel passes.

4. The casting installation (1) of claim 3, wherein the accommodation unit (100) comprises a mold (160) configured to
form the passage through which themolten steel supplied to a tundish (140) passes, and themold (160) is formed so
that the slab has a thickness of 100 mm to 800 mm and a width of 2000 mm or less.

5. The casting installation (1) of claim 4, wherein the second quality controller (300) comprises:

a stirringunit (320) comprisingat least onestirrer disposedonanoutsideof themold (160) andconfigured to stir at
least any one of the molten steel and unsolidified molten steel inside the slab; and
a second heater (340) installed so as to be able tomove forward and backward in a region directly below themold
(160) and configured to heat an upper portion of the slab.

6. The casting installation (1) of claim 5, wherein the stirring unit (320) comprises:

a third stirrer disposed in proximity to the mold (160) and able to elevate in a drawing direction of the slab; and
a fourth stirrer provided spacedapart below the third stirrer and able to elevate in the drawing direction of the slab.

7. The casting installation (1) of claim 6, wherein the third stirrer has coils wound around the mold (160) or the slab and
disposed in the form of a circle.

8. Thecasting installation (1) of claim3,whereinapusher (400) for separating the slab from thedrawingmachine (200) is
provided to the casting unit (1a) and thepusher is installed soas to beable to reciprocallymove forward andbackward
toward the solidification unit (1b).

9. The casting installation (1) of claim1,wherein a transfer unit (700) transferring the slab from the casting unit (1a) to the
solidification unit (1b) or from the solidification unit (1b) to an outside of the solidification unit (1b) is provided.

10. A casting method comprising:

providing molten steel to prepare casting;
casting the molten steel in a casting unit (1a) allowing a passage through which the molten steel passes to be
opened or closed;
transferring a slab produced through the casting to a solidification unit (1b) that is separated from the casting unit
(1a) and disposed to be spaced apart from a side surface of the casting unit (1a);
completing solidification of the slab and preventing pre-solidification of an upper portion of the slab to reduce
formationof pipe throughafirst quality controller (600) that is provided in thesolidificationunit (1b) andcomprises:
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a first stirrer (620) that is disposed in proximity to an outside of the slab and spaced apart at a predetermined
distance from the slab, and that is configured to elevate in a longitudinal direction of the slab,
a second stirrer (640) that is provided spaced apart at a predetermined distance below the first stirrer (620)
and configured to elevate in the longitudinal direction of the slab, and
a first heater (660) configured to heat an upper portion of the slab;

wherein unsolidifiedmolten steel in the slab is stirred by the first stirrer (620), and by the second stirrer (640), and
an upper portion of the slab in an outside of the slab is heated by the first heater (660); and
transferring the slab, of which solidification is completed in the solidification unit (1b), to a post-process,
wherein the casting of the molten steel is repeated in the casting unit (1a) after transferring the slab to the
solidification unit (1b).

11. The castingmethod of claim 10, wherein, when the casting of themolten steel is repeated, the transferring the slab to
the solidification unit (1b) is performedwhile themolten steel is transferred to the casting unit (1a) so that preparing the
casting is performed.

12. The casting method of claim 10, wherein the molten steel is cast at a casting rate 0.3m per minute or less.

Patentansprüche

1. Gießanlage (1), umfassend:

eine Gießeinheit (1a), umfassend eine Aufnahmeeinheit (100), die dafür ausgelegt ist, eine Stahlschmelze
aufzunehmen und die Stahlschmelze zur Erstarrung zu bringen, eine Ziehmaschine (200), die dafür ausgelegt
ist, eine Bramme von der Aufnahmeeinheit (100) nach unten zu ziehen, und eine Führungswalze (170), die dafür
ausgelegt ist, die aus der Aufnahmeeinheit (100) gezogene und erstarrte Bramme zu einer unteren Seite zu
führen, wobei die Gießeinheit (1a) dafür ausgelegt ist, die Stahlschmelze zu der Bramme zu gießen; und
eine Erstarrungseinheit (1b), die von der Gießeinheit (1a) getrennt ist und derart angeordnet ist, dass sie von
einer Seitenfläche der Gießeinheit (1a) beabstandet ist, wobei die Erstarrungseinheit (1b) die in der Gießeinheit
(1a) gegossene Bramme aufnimmt, um die Erstarrung einzuleiten, wobei die Erstarrungseinheit (1b) Folgendes
umfasst:

eineHalteeinheit (500), die anwenigstens einer beliebigenStelle andenSeiten derBrammevorgesehen ist,
um die Bramme zu halten; und
eine erste Qualitätssteuerungseinrichtung (600), die an einer Außenseite der Bramme vorgesehen ist, um
die Erstarrung der Bramme einzuleiten, wobei die erste Qualitätssteuerungseinrichtung (600) Folgendes
umfasst:

eine erste Rühreinrichtung (620), die in der Nähe einer Außenseite der Bramme angeordnet ist und
imstande ist, sich in einer Längsrichtung der Bramme zu heben;
eine zweite Rühreinrichtung (640), die beabstandet unter der ersten Rühreinrichtung (620) angeordnet
ist und imstande ist, sich in der Längsrichtung der Bramme zu heben; und
eine erste Heizeinrichtung (660), die derart eingebaut ist, dass sie imstande ist, sich in einem Bereich
direkt über der Bramme vorwärts und rückwärts zu bewegen, und die dafür ausgelegt ist, einen oberen
Abschnitt der Bramme zu erhitzen.

2. Gießanlage (1) nach Anspruch 1, wobei die erste Rühreinrichtung (620) Windungen aufweist, die um die Bramme
gewickelt sind und in der Form eines Kreises angeordnet sind.

3. Gießanlage (1) nach Anspruch 1, wobei die Gießeinheit (1a) Folgendes umfasst:
eine zweite Qualitätssteuerungseinrichtung (300), die an einer Außenseite eines Durchlass der Gießeinheit (1a)
vorgesehen ist, durch den die Stahlschmelze hindurchgeht.

4. Gießanlage (1) nach Anspruch 3, wobei die Aufnahmeeinheit (100) eine Form (160) umfasst, die dafür ausgelegt ist,
den Durchlass zu bilden, durch den die einer Gießwanne (140) zugeführte Stahlschmelze hindurchgeht, und wobei
die Form (160) derart ausgebildet ist, dass die Bramme eineDicke von 100mmbis 800mmund eine Breite von 2000
mm oder weniger aufweist.
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5. Gießanlage (1) nach Anspruch 4, wobei die zweite Qualitätssteuerungseinrichtung (300) Folgendes umfasst:

eine Rühreinheit (320), die wenigstens eine Rühreinrichtung umfasst, die an einer Außenseite der Form (160)
angeordnet ist und dafür ausgelegt ist, wenigstens eine von der Stahlschmelze und der nicht erstarrten Stahl-
schmelze im Inneren der Bramme zu rühren; und
eine zweite Heizeinrichtung (340), die derart eingebaut ist, dass sie imstande ist, sich in einem Bereich direkt
unter derForm (160) vorwärts und rückwärts zubewegen, unddie dafür ausgelegt ist, einenoberenAbschnitt der
Bramme zu erhitzen.

6. Gießanlage (1) nach Anspruch 5, wobei die Rühreinheit (320) Folgendes umfasst:

eine dritte Rühreinrichtung, die in der Nähe der Form (160) angeordnet ist und imstande ist, sich in einer
Ziehrichtung der Bramme zu heben; und
eine vierte Rühreinrichtung, die beabstandet unter der dritten Rühreinrichtung angeordnet ist und imstande ist,
sich in einer Ziehrichtung der Bramme zu heben.

7. Gießanlage (1) nach Anspruch 6, wobei die dritte Rühreinrichtung Windungen aufweist, die um die Form (160) oder
die Bramme gewickelt sind und in der Form eines Kreises angeordnet sind.

8. Gießanlage (1) nachAnspruch 3,wobei eineStoßeinrichtung (400) zumTrennen der Brammevon der Ziehmaschine
(200) an der Gießeinheit (1a) vorgesehen ist und die Stoßeinrichtung derart eingebaut ist, dass sie imstande ist, sich
wechelseitig in Richtung auf die Erstarrungseinheit (1b) vorwärts und rückwärts zu bewegen.

9. Gießanlage (1) nach Anspruch 1, wobei eine Überführungseinheit (700) vorgesehen ist, welche die Bramme von der
Gießeinheit (1a) zur Erstarrungseinheit (1b) oder von der Erstarrungseinheit (1b) zu einer Außenseite der Erst-
arrungseinheit (1b) überführt.

10. Gießverfahren, umfassend:

Bereitstellen einer Stahlschmelze, um das Gießen vorzubereiten;
Gießen der Stahlschmelze in einer Gießeinheit (1a), die einen zu öffnenden oder zu schließenden Durchlass
bietet, durch den die Stahlschmelze hindurchgeht;
Überführen einer durch das Gießen hergestellten Bramme zu einer Erstarrungseinheit (1b), die von der Gieß-
einheit (1a) getrennt ist und derart angeordnet ist, dass sie von einer Seitenfläche der Gießeinheit (1a) beab-
standet ist;
Abschließen einer Verfestigung der Bramme und verhindern einer Vorverfestigung eines oberen Abschnitts der
Bramme, um die Bildung eines Rohres durch einen ersten Qualitätssteuerungseinrichtung (600) zu reduzieren,
der in der Erstarrungseinheit (1b) vorgesehen ist und umfasst:

eineersteRühreinrichtung (620), die in derNäheeinerAußenseite derBrammeund ineinemvorbestimmten
Abstand von der Bramme beabstandet angeordnet ist und die so konfiguriert ist, dass sie sich in einer
Längsrichtung der Brammeanhebt, eine zweiteRühreinrichtung (640), die in einemvorbestimmtenAbstand
unter dem ersten Rührer (620) beabstandet vorgesehen ist und so konfiguriert ist, dass sie sich in der
Längsrichtung der Bramme anhebt, und
eine erste Heizvorrichtung (660), die so konfiguriert ist, dass sie einen oberen Abschnitt der Bramme
erwärmt;

wobei nicht verfestigter geschmolzenerStahl in derBrammedurchdieersteRühreinrichtung (620), unddurchdie
zweite Rühreinrichtung (640) gerührt wird, und ein oberer Abschnitt der Bramme an einer Außenseite der
Bramme durch die erste Heizvorrichtung (660) erhitzt wird;
und
Überführen der Bramme, deren Erstarrung in der Erstarrungseinheit (1b) abgeschlossen wird, zu einer Nach-
bearbeitung,
wobei das Gießen der Stahlschmelze in der Gießeinheit (1a) nach dem Überführen der Bramme zu der
Erstarrungseinheit (1b) wiederholt wird.

11. Gießverfahren nach Anspruch 10, wobei, wenn das Gießen der Stahlschmelze wiederholt wird, das Überführen der
Bramme zu der Erstarrungseinheit (1b) durchgeführt wird, während die Stahlschmelze zu der Gießeinheit (1a)
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überführt wird, so dass das Vorbereiten des Gießens durchgeführt wird.

12. GießverfahrennachAnspruch10,wobei dieStahlschmelzemit einerGießgeschwindigkeit von0,3mproMinuteoder
weniger gegossen wird.

Revendications

1. Installation de coulée (1) comprenant :

uneunité decoulée (1a) comprenant uneunité de logement (100) configuréepour loger unacier fonduet solidifier
l’acier fondu, unemachined’étirage (200) configuréepour étirer unebramevers le basdepuis l’unité de logement
(100), et un rouleau de guidage (170) configuré pour guider la brame, qui est étirée depuis l’unité de logement
(100) et solidifiée, vers un côté inférieur, l’unité de coulée (1a) étant configurée pour couler l’acier fondu dans la
brame ; et
une unité de solidification (1b) séparée de l’unité de coulée (1a) et disposée pour être espacée d’une surface de
côté de l’unité de coulée (1a), l’unité de solidification (1b) recevant la brame coulée dans l’unité de coulée (1a)
pour provoquer la solidification, dans laquelle l’unité de solidification (1b) comprend le suivant:

une unité de support (500) disposée sur aumoins n’importe quel endroit de côtés de la bramepour supporter
la brame ; et
un premier dispositif de commande de qualité (600) prévu sur un extérieur de la brame pour provoquer la
solidification de la brame dans laquelle le premier dispositif de commande de qualité (600) comprend le
suivant:

unpremieragitateur (620)disposéàproximitéd’unextérieurde labrameetcapabledes’éleverdansune
direction longitudinale de la brame ;
un deuxième agitateur (640) prévu d’espacé en dessous du premier agitateur (620) et capable de
s’élever dans la direction longitudinale de la brame ; et
un premier élément chauffant (660) installé de façon à être capable de se déplacer vers l’avant et vers
l’arrière dans une région directement au-dessus de la brame et configuré pour chauffer une portion
supérieure de la brame.

2. Installation de coulée (1) selon la revendication 1 dans laquelle le premier agitateur (620) a des bobines enroulées
autour de la brame et disposées en forme de cercle.

3. Installation de coulée (1) selon la revendication 1 dans laquelle l’unité de coulée (1a) comprend le suivant:
un deuxième dispositif de commande de qualité (300) prévu sur un extérieur d’un passage de l’unité de coulée (1a) à
travers lequel passe l’acier fondu.

4. Installation de coulée (1) selon la revendication 3 dans laquelle l’unité de logement (100) comprend un moule (160)
configuré pour former le passage à travers lequel passe l’acier fondu fourni à un panier de coulée (140), et le moule
(160) est formé de sorte que la brame ait une épaisseur de 100 mm à 800mm et une largeur de 2 000 mm oumoins.

5. Installation de coulée (1) selon la revendication 4 dans laquelle le deuxième dispositif de commande de qualité (300)
comprend le suivant:

uneunitéd’agitation (320) comprenant aumoinsunagitateur disposésurunextérieurdumoule (160)et configuré
pour agiter aumoins l’un quelconque de l’acier fondu et d’un acier fondu non solidifié à l’intérieur de la brame ; et
un deuxième élément chauffant (340) installé de façon à être capable de se déplacer vers l’avant et vers l’arrière
dans une région directement en dessous dumoule (160) et configuré pour chauffer une portion supérieure de la
brame.

6. Installation de coulée (1) selon la revendication 5 dans laquelle l’unité d’agitation (320) comprend le suivant:

un troisièmeagitateur disposéàproximité dumoule (160) et capabledes’éleverdansunedirectiond’étiragede la
brame ; et
un quatrièmeagitateur prévu d’espacé en dessous du troisièmeagitateur et capable de s’élever dans la direction
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d’étirage de la brame.

7. Installation de coulée (1) selon la revendication 6 dans laquelle le troisième agitateur a des bobines enroulées autour
du moule (160) ou de la brame et disposées en forme de cercle.

8. Installation de coulée (1) selon la revendication 3 dans laquelle une pousseuse (400) pour séparer la brame de la
machine d’étirage (200) est prévue sur l’unité de coulée (1a) et la pousseuse est installée de façon à être capable de
se déplacer en va-et-vient vers l’avant et vers l’arrière en direction de l’unité de solidification (1b).

9. Installation de coulée (1) selon la revendication 1 dans laquelle une unité de transfert (700) transférant la brame de
l’unité de coulée (1a) à l’unité de solidification (1b) ou de l’unité de solidification (1b) à un extérieur de l’unité de
solidification (1b) est prévue.

10. Procédé de coulée comprenant :

la fourniture d’un acier fondu pour préparer la coulée ;
la coulée de l’acier fondu dans une unité de coulée (1a) permettant d’ouvrir et de fermer un passage à travers
lequel passe l’acier fondu ;
le transfert d’unebrameproduitepar la couléeàuneunitédesolidification (1b)qui est séparéede l’unitédecoulée
(1a) et disposée pour être espacée d’une surface de côté de l’unité de coulée (1a) ;
achever une solidification de la brameet empêcher unepré-solidification d’une partie supérieure de la brameafin
de réduire la formation d’un tube par un premier dispositif de commande de qualité (600) prévu dans l’unité de
solidification (1b) et comprenant :

un premier agitateur (620) disposé à proximité d’un côté extérieur de la brame et d’espacé de la brame d’une
distance prédéterminée, et configuré pour se soulever dans une direction longitudinale de la brame,
undeuxièmeagitateur (640) disposéàunedistanceprédéterminéeendessous dupremier agitateur (620) et
espacé de celui-ci, et configuré pour se soulever dans la direction longitudinale de la brame, et
un premier élément chauffant (660) configuré pour chauffer une partie supérieure de la brame ;
dans lequel de l’acier fondu non solidifié dans la brame est agité par le premier agitateur (620), et par le
deuxièmeagitateur (640), et unepartie supérieure de la brameest chaufféesur un côté extérieur de la brame
par le premier élément chauffant (660);
et
le transfert de la brame, dont la solidification est achevée dans l’unité de solidification (1b), à un post-
traitement,
dans lequel la coulée de l’acier fondu est répétée dans l’unité de coulée (1a) après le transfert de la brame à
l’unité de solidification (1b).

11. Procédé de coulée selon la revendication 10, dans lequel lorsque la coulée de l’acier fondu est répétée le transfert de
la brameà l’unité de solidification (1b) est réalisé tandis que l’acier fonduest transféré à l’unité de coulée (1a) de façon
à réaliser la préparation de la coulée.

12. Procédé de coulée selon la revendication 10 dans lequel l’acier fondu est coulé à une vitesse de coulée de 0,3 m par
minute ou moins.
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