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(54) MOLTEN STEEL TREATMENT APPARATUS AND METHOD

(67)  The present disclosure provides a molten steel
treatment apparatus including a main body having an [FIG. 6]
inner space, an open top and a bottom having a tap hole
defined therein; a fixed dam extending in a width-direc-
tion of the main body and installed in contact with both
the bottom and length-direction both side walls of the
main body; a control dam extending in the width-direction
of the main body; and a driving part for supporting the
control dam in a movable and rotatable manner. The
present disclosure provides a molten steel treatment
method using the apparatus. In this way, in the initial
stage, middle stage and late stage of the process, the
level of the molten steel contained in the main body may
be controlled based on each region.
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Description

TECHNICAL FIELD

[0001] The presentdisclosure relates to a molten steel
treatment apparatus and method. More particularly, the
present disclosure relates to a molten steel treatment
apparatus and method capable of controlling a level of a
molten steel contained in a main body in an initial stage,
a middle stage and a late stage of a process in each
region.

RELATED ART

[0002] A tundish of a continuous casting plant is a de-
vice for continuously injecting steel, for example, molten
steelfrom aladle into amold. The tundish has the function
of storing the molten steel for a certain period of time,
maintaining the temperature and lengthening the resi-
dence time of the molten steel to help floating and sep-
aration of inclusions therein. Further, the tundish has the
ability to continuously supply molten steel to the mold
while continuously performing the continuous casting
process while continuously replacing the ladle.

[0003] Meanwhile, conventionally, as disclosed in the
following patent documents, in order that the inclusions
are floated up and separated from the molten steel con-
tained in the tundish, a gas is injected into the tundish,
or a magnetic field is applied into the tundish to induce
an upward flow of molten steel, or the molten steel is
passed through a slag in a form of droplets, or the shape
of adam and weir installed inside the tundish is improved
to increase the retention time of the molten steel.
[0004] However, in the above-described conventional
methods, the inclusions may be floated up and separated
from the molten steel inside the tundish only when the
molten steel level inside the tundish is kept at a certain
level. For example, in the initial stage and middle stage
and late stage of the process, in which the molten steel
level inside the tundish is relatively low, it is difficult to
separate the inclusions from the molten steel contained
in the tundish in the conventional manners described
above.

[0005] Therefore, inclusions are still incorporated in
the slabs produced in the initial stage of the process,
where molten steel begins to be fed into the tundish, in
the slabs produced in the middle stage of the process,
where ladle is exchanged and new molten steel begins
to be supplied to the tundish, and in the slabs produced
in the late stage of the process finishing the process using
the remaining molten steel in the tundish. As a result, the
slabs produced in the initial stage, the middle stage and
the late stage of the process may not have the desired
quality and may be scrapped.
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Patent Document 4: KR10-2013-0047136 A

DISCLOSURE OF PRESENT DISCLOSURE

TECHNICAL PURPOSES

[0006] The present disclosure provides a molten steel
treatment apparatus and method that can control the lev-
el of the molten steel inside the main body on a region
basis.

[0007] The present disclosure provides a molten steel
treatment apparatus and method that can locally raise a
molten steel level in the initial, middle, and late stages of
the process.

[0008] The present disclosure provides a molten steel
treatment apparatus and method that can quickly in-
crease the molten steel level on the shroud nozzle side
in the initial stage of the process and thereby advance
the injection time of the flux.

[0009] The present disclosure provides a molten steel
treatment apparatus and method capable of moving the
remaining molten steel to the tap hole side in the middle
stage and late stage of the process to secure the amount
of remained molten steel near the tap hole.

[0010] The present disclosure provides a molten steel
treatment apparatus and method that can reduce the in-
dex of inclusions in slabs produced in the initial, middle,
and late stages of the process.

TECHNICAL SOLUTIONS

[0011] A molten steel treatment apparatus in accord-
ance with an embodiment of the present disclosure in-
cludes a main body having an inner space, an open top
and a bottom having a tap hole defined therein; a fixed
dam extending in a width-direction of the main body and
installed in contact with both the bottom and length-di-
rection both side walls of the main body; a control dam
extending in the width-direction of the main body; and a
driving part for supporting the control dam in a movable
and rotatable manner.

[0012] The molten steel treatment apparatus may in-
clude stoppers installed respectively on the length-direc-
tion both side walls of the main body, wherein the fixed
dam is disposed between the stoppers and the tap hole.
[0013] The molten steel treatment apparatus may in-
clude a remained molten steel hole defined to pass
through a lower portion of the fixed dam in the length
direction.

[0014] The molten steel treatment apparatus may in-
clude a control portion for controlling an operation of the
driving partto move the control damin the length direction
of the main body to partition the inner space of the main
body into a supply region and a discharge region and to
isolate the supply region and the discharge region from
each other.

[0015] The control dam may have a dimension in a
width direction so as to be spaced apart from both the
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length-direction side walls of the main body at a position
where the stopper is installed.

[0016] The control dam may have a dimension in a
width direction so as to contact both the bottom and both
length-direction side walls of the main body at a position
where the fixed dam is installed.

[0017] The control dam may have a width-direction di-
mension so that both width-direction side edges of the
control dam respectively contact or overlap the stoppers
at a position where the stopper is installed.

[0018] The molten steel treatment apparatus may in-
clude a protrusion protruding on a lower portion of one
side face of the control dam, wherein the protrusion has
a molten steel loading top face.

[0019] Each of the stoppers may extend in a height
direction of the main body and may protrude in the width-
direction.

[0020] The fixed dam may include a plurality of fixed
dams, wherein the fixed dams are spaced apart from
each other in the length direction and are disposed
around a central portion of the main and face each other,
wherein a discharge region is defined in a region span-
ning from each fixed dam toward the tap hole, while a
supply region is defined in a region spanning from each
fixed dam away from the tap hole.

[0021] A plurality of control dams are disposed to face
each other in the supply region, wherein a plurality of
stoppers are disposed to face each other in the supply
region.

[0022] A molten steel treatment method in accordance
with an embodiment of the present disclosure includes
providing a main body having an inner space, an open
top and a bottom having a tap hole defined therein,
wherein the inner space is divided into a supply region
and a discharge region via a plurality of dams received
therein; isolating the supply region from the discharge
region using the plurality of dams; supplying molten steel
to the supply region; communicating the supply and dis-
charge regions with each other using the plurality of
dams; and isolating the discharge region from the supply
region using the plurality of dams, and controlling a level
of the molten steel in the discharge region using the plu-
rality of dams.

[0023] Communicating the supply and discharge re-
gions with each other may include casting a slab using
the molten steel in the discharge region in communication
with the supply region.

[0024] Controlling a level of the molten steel in the dis-
charge region may include casting a slab using a remain-
ing molten steel in the discharge region isolated from the
supply region.

[0025] Controlling a level of the molten steel in the dis-
charge region may include: casting a slab using a re-
maining molten steel in the discharge region isolated
from the supply region; and supplying a subsequent mol-
ten steel into the supply region.

[0026] The molten steel treatment method may in-
clude, after supplying the subsequent molten steel into
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the supply region: communicating the supply region and
the discharge region with each other using the plurality
of dams and supplying the subsequent molten steel to
the discharge region; isolating the discharge region from
the supply region using the plurality of dams and control-
ling the molten steel level in the discharge region; and
casting a slab using a remaining molten steel in the dis-
charge region isolated from the supply region.

ADVANTAGEOUS EFFECTS

[0027] The embodiments ofthe presentdisclosure can
control the level of the molten steel inside the main body
on a region basis. Further, the embodiments of the
present disclosure can locally raise a molten steel level
in the initial, middle, and late stages of the process. That
is, the embodiments of the presentdisclosure can quickly
increase the molten steel level on the shroud nozzle side
in the initial stage of the process and thereby advance
the injection time of the flux. The embodiments of the
present disclosure is capable of moving the remaining
molten steel to the tap hole side in the middle stage and
late stage of the process to secure the amount of re-
mained molten steel near the tap hole.

[0028] Inthisway, the embodiments of the present dis-
closure can reduce the index of inclusions in slabs pro-
ducedinthe initial, middle, and late stages of the process.
[0029] Forexample, whenthe presentdisclosureis ap-
plied to a steel casting continuous casting plant, the inner
space of the main body is divided into the supply region
and the discharge region, and the supply region is iso-
lated from the discharge region using the fixed dam and
the control dam, or the molten steel in the supply region
is moved to the discharge region using the fixed dam and
control dam. Thus, at the initial stage of the process, the
molten steel level in the supply region where the shroud
nozzle is located can be increased faster than in the prior
art. The time of injection of the flux can be more advanced
than in the prior art. In the middle stage and late stage
of the process, the remaining molten steel can be moved
into the discharge region where the tap hole is located,
and, the amount of remained molten steel near the tap
hole can be secured higher than the minimum amount
of remained molten steel.

[0030] In this way, the inclusions index of the slabs
produced in the initial stage, middle stage and late stage
of the continuous casting process can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031]

FIG. 1 shows a molten steel treatment apparatus
according to an embodiment of the present disclo-
sure.

FIG. 2 is an illustration of a main part of a molten
steel treatment apparatus according to an embodi-
ment of the present disclosure.
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FIG. 3 is a diagram for explaining a main part of a
molten steel treatment apparatus according to a var-
iant of the present disclosure.

FIG. 4 is an illustration of a main part of a molten
steel treatment apparatus according to an embodi-
ment of the present disclosure.

FIG. 5 is an illustration of a main part of a molten
steel treatment apparatus according to an embodi-
ment of the present disclosure.

FIG. 6 is an illustration of an operation of a molten
steel treatment apparatus according to an embodi-
ment of the present disclosure.

FIG. 7 illustrates an operation of a molten steel treat-
ment apparatus according to a comparison example
of the present disclosure.

FIG. 8is agraphillustrating the comparison between
casting results of continuous casting processes us-
ing molten steel treatment methods according to an
embodimentand comparison example of the present
disclosure.

DETAILED DESCRIPTIONS

[0032] An embodiment of the present disclosure will
now be described in detail with reference to the accom-
panying drawings. However, the present disclosure is
not limited to an embodiment disclosed below but may
be embodied in various different forms. An embodiment
of the present disclosure, however, is provided in order
to make the present disclosure complete and to give a
complete knowledge of the invention to those of ordinary
skill in the art. The drawings may be exaggerated or ex-
panded to illustrate an embodiment of the present dis-
closure, wherein like reference numerals refer to like el-
ements throughout.

[0033] Hereinafter, an embodiment of the present dis-
closure will be described in detail with reference to a con-
tinuous casting facility of a steel mill. However, the
present disclosure may be applied to various equipment
and processes which are supplied with various melts and
keep the melts therein for a predetermined time, treat
and supply the melts to subsequent facilities.

[0034] FIG. 1is a schematic diagram of a molten steel
treatment apparatus according to an embodiment of the
present disclosure. FIG. 2(a) is a schematic enlarged
view of a main body of the molten steel treatment appa-
ratus according to an embodiment of the present disclo-
sure. FIG. 2(b) is an enlarged top view of the main body
of the molten steel treatment apparatus according to an
embodiment of the present disclosure. FIG. 3 is an en-
larged schematic view of the main body of the molten
steel treatment apparatus according to a variant of the
present disclosure.

[0035] Further, FIGs. 4(a) to 4(c) are side cross-sec-
tional views showing an interior of the main body of the
molten steel treatment apparatus according to an em-
bodiment of the present disclosure. In this connection,
FIG. 4(a) is a side cross-sectional view showing the main
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body cut in the width direction at a position where a stop-
per is not disposed. FIG. 4(b) is a side cross-sectional
view of the main body cut in the width direction at a po-
sition where the stopper is disposed. FIG. 4(c) is a side
cross-sectional view showing the main body cut in the
width direction at the position where the stopper is in-
stalled when a control dam has been moved to the posi-
tion where the stopper is installed.

[0036] Further, FIGs. 5(a)to 5(c) are top views showing
an interior of the main body of the molten steel treatment
apparatus according to an embodiment of the present
disclosure. In this connection, FIG. 5(a) is a top view
showing the main body in a position where a stopper is
not disposed. FIG. 4(b) is a top view showing the main
body at the position where the stopper is installed. FIG.
4(c) is a top view showing the main body at the position
where the stopper is installed when the control dam has
been moved to the position where the stopperis installed.
[0037] Meanwhile, as shown in FIGs. 1 to 3, in accord-
ance with an embodiment and a variant of the present
disclosure, the control dam is pressed against the stop-
per from the tap hole with respect to the stopper. How-
ever, the contact-pressing position of the control dam
with respect to the stopper is not limited to that described
above. For example, the control dam may be brought
close to the stopper from the opposite side of the tap hole
with respect to the stopper. As a result, the control dam
may control the flow of the molten steel more stably by
partially dispersing the pressure of the molten steel inside
the main body to the stopper side while the molten steel
is continuously injected into the main body.

[0038] Referring to FIG. 1, FIG. 2, FIG. 4 and FIG. 5,
the molten steel treatment apparatus according to an em-
bodiment of the present disclosure is described in detail.
[0039] The molten steel treatment apparatus accord-
ing to an embodiment of the present disclosure may in-
clude a conveying container 10, a first nozzle 20, a main
body 30, a second nozzle 40, a mold 50, a dam unit 60,
adriving part 70 and a control portion 80. Such a molten
steel treatment apparatus may be applied to various
processes, for example, including, a continuous casting
process of the same or different grades in which a sub-
sequent molten steel with the same or different compo-
nents as or from the previous molten steel is fed into the
main body 30 containing the previous molten steel while
the conveying container 10 is being exchanged, and,
then, the molten steel is continuously cast into slabs.
[0040] Theconveyingcontainer 10 mayinclude aladle.
The conveying container 10 is, for example, a cylindrical
container whose interior is opened upward. The refrac-
tory material is built in the container 10 so that molten
steel M is contained therein. The conveying container 10
is movably disposed over the main body 30. The con-
tainer 10 serves to supply the molten steel M contained
in the container to the main body 30. A collector nozzle
(not shown) passing through a portion of a bottom of the
conveying container 10 may be formed. A lower portion
of the collector nozzle may be connected to the first noz-
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zle 20.

[0041] Thefirstnozzle 20 may include a shroud nozzle.
For example, the first nozzle 20 is movably supported by
a manipulator (not shown) provided at one side of the
outside of the main body 30. The first nozzle 20 is coupled
to the collector nozzle formed on the lower side of the
conveying container 10 so that the nozzle 20 may be
connected to the conveying container 10.

[0042] The main body 30 may include a tundish. The
main body 30 is disposed under the conveying container
10. The main body 30 is a container of a predetermined
shape for receiving molten steel M from the conveying
container 10 and temporarily storing molten steel therein.
The main body 30 includes a steel plate 31 that defines
an outer wall of the main body 30 and keeps a shape
thereof, and a refractory portion 32 which is formed in
the inside of a steel plate 31. The main body 30 may be
symmetrical with respect to the center of the longitudinal
direction (x-axis direction), and the length of the main
body 30 may be larger than the width of the main body
30. Further, the main body 30 at the center in the longi-
tudinal direction may protrude in the width direction (y-
axis direction).

[0043] Further, the width may be reduced toward the
both ends in the longitudinal direction from the longitudi-
nal center of the main body 30. That is, the main body
30 is tapered from the center portion in the longitudinal
direction to each of the end portions in the longitudinal
direction.

[0044] The interior of the main body 30 may be opened
upward, and a cover (not shown) may be mounted on
the top thereof. An injection port may be formed in the
center of the cover. The first nozzle 20 may be inserted
into the injection port and connected to the inside of the
main body 30. Tap holes 35 may be formed in the bottom
33 of the main body 30. The tab holes 35 may be formed
at a plurality of positions spaced apart from both ends in
the longitudinal direction and symmetrical with respect
to the center in the longitudinal direction (x-axis direction)
of the main body 30.

[0045] In order that the tap hole 35 allows the molten
steel M to be discharged inside the main body 30 there-
through, the tap hole 35 may be formed to penetrate the
bottom 33 of the main body 30 in the vertical direction in
the vicinity of both side walls 34a extending in the width
direction among the side walls of the main body 30. The
second nozzle 40 may be mounted in the tap hole 35 and
below the main body 30 and may be connected to the
main body 30.

[0046] The second nozzle 40 may include a sub-
merged entry nozzle. The second nozzle 40 is a hollow
tube through which molten steel M passes. The nozzle
40 extends in the height direction (z-axis direction). Up-
per and lower portions thereof are opened, and the inside
thereof may be protected by the refractory material. The
second nozzle 40 may be mounted through the tap hole
35 and below the main body 30 so as to supply the molten
steel M contained in the main body 30 to the mold 50. A
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gate (not shown) of a slide structure may be provided on
one side of the second nozzle 40. The gate may adjust
the opening of the second nozzle 40 to control the amount
of molten steel M as emitted.

[0047] The mold 50 includes a pair of first plates facing
each other and spaced from each otherin the longitudinal
direction (x-axis direction), and a pair of second plates
spaced from each other in the width direction (y-axis di-
rection) and facing each other and connecting the oppo-
site sides of the first plates respectively. The upper and
lower portions of the mold 50 are opened. The mold has
aninner space in which the molten steel Mis first solidified
therein. The mold 50 may be a rectangular or square
hollow block. The mold 50 is positioned to surround the
bottom of the second nozzle 40. The mold 50 is supplied
with the molten steel M from the main body 30, and so-
lidifies the molten steel into slabs, and continuously
draws the slabs out.

[0048] A cooling station (not shown) may be provided
under the mold 50. The cooling station cools the slabs
drawn from the mold 50 and performs a series of shaping
operations. The cooling station includes a plurality of seg-
ments. The plurality of segments are continuously ar-
ranged in a predetermined direction to form the cooling
station of a curved or vertical curved shape. Each of the
segments is provided with a plurality of rolls which guide
the withdrawal of the slab. A nozzle is provided between
each roll. The nozzle cools the slab by injecting cooling
water into the slab.

[0049] Hereinafter, the dam unit according to an em-
bodiment of the present disclosure is described in detail.
The dam unit 60 may be installed inside the main body
30 to control the flow of the steel contained in the main
body 30, for example, molten steel M. The dam unit 60
may be provided on both left and right sides with respect
to the center of the main body 30 in the longitudinal di-
rection (x-axis direction), and may have a symmetrical
shape and structure.

[0050] The dam unit 60 may include fixed dams 61
installed in a width direction (y-axis direction) of the main
body 30 and being in contact with the bottom 33 and
longitudinal side walls 34b of the main body 30 at a po-
sition spaced from the central portion in the longitudinal
direction of the main body 30 toward the tap hole 35;
remained molten steel holes 62 formed respectively
through the lower portions of the fixed dams 61 in the
longitudinal direction; control dams 63 extending in the
width direction of the main body 30; and stoppers 64 re-
spectively installed on the longitudinal side walls 34b of
the main body 30 at the opposite side of each tap hole
35 around the fixed dam 63.

[0051] The fixed dam 61 is made of refractory material
and extends in the width direction of the main body 30.
The fixed dam may be formed in a shape of a plate having
a predetermined thickness in the longitudinal direction
and a predetermined area in the width direction and the
height direction. The fixed dam may be spaced from the
stopper 64 toward the tap hole 35 and installed at a lower
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portion of the main body 30. The fixed dam 61 may raise
the molten steel M which is guided to the lower side of
the inside of the main body 30 by the control dam 63.
The upper end of the fixed dam 61 may have a constant
height from the bottom 33 of the main body 30 so that
the upward flow of the molten steel M is facilitated and
the flux of the molten steel M becomes the desired flux.
Meanwhile, as the height of the fixed dam 61 increases,
the upward flow of the molten steel M is relatively sup-
pressed, while as the height of the fixed dam decreases,
the flux of molten steel M increases relatively.

[0052] The fixed dam 61 may have a plurality of, for
example, two fixed dams 61 as spaced apart in the lon-
gitudinal direction from the center of the main body 30
so as to face each other. The inside of the main body 30
may be divided into a supply region A and a discharge
region B by the installation structure for partitioning the
fixed dam 61, for example, into the supply region A and
the discharge region B. For example, the supply region
A may be formed in the inner side of the fixed dam 61,
while the discharge region B may be formed in the outer
side of the fixed dam 61.

[0053] In this connection, the inside of the fixed dam
61 in which the supply region A is formed may be the
opposite side of the tap hole 35 with respect to the fixed
dam 61. Further, the outer side of the fixed dam 61 in
which the discharge region B is formed may be the region
on the side of the tap hole 35 around the fixed dam 61.
[0054] In the supply region A, a plurality, for example,
two of stoppers 64 may be provided facing each other.
Correspondingly, in the supply region A, a plurality, for
example, two of control dams 63 may be installed facing
each other.

[0055] The remained molten steel hole 62 may be
formed to penetrate the lower portion of the fixed dam
61 in the longitudinal direction and may contact the bot-
tom 33 ofthe main body 30. Through the remained molten
steel hole 62, the molten steel M on the inner lower side
ofthe main body 30 may be moved from the supply region
A to the discharge region B.

[0056] The control dam 63 is made of refractory mate-
rial and extends in the width direction of the main body
30. The dam 63 may be formed in the shape of a plate
having a thickness in the longitudinal direction and a
width in the width direction and the height direction. The
control dam 63 is disposed in the supply region A of the
main body 30. The control dam 63 may be supported by
the driving part 70 and may be moved the longitudinal
direction, the width direction and the height direction, re-
spectively, and may be rotated about an axis in the height
direction.

[0057] The control dam 63 is arranged to have the
width such that it is spaced apart from the longitudinally
opposite side walls 34b of the main body 30 in the width
direction so as to prevent structural interference with the
main body 30 in a movement and rotation thereof at a
position where the stopper 64 is installed or in the supply
region A. The control dam 63 has a width in a width di-
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rection such that the control dam 63 contacts both the
bottom 33 of the main body 30 and both side walls 34b
in the longitudinal direction at the position where the fixed
dam 61 is installed.

[0058] Thus, the control dam 63 may be freely moved
and rotated in the supply region A of the main body 30
without collision with the main body 30. The control dam
63 moves from the supply region A to the installation
position of the fixed dam 61 and is brought into close
contact with both the fixed dam 61 and the bottom 33 of
the main body 30 and both the longitudinal side walls
34b, thereby to isolate the supply region A from the dis-
charge region B.

[0059] Further, the control dam 63 has a width in the
width direction so as to be spaced apart from both lon-
gitudinal side walls 34b of the main body 30. The control
dam 63 may have a width in the width direction so that
both side edges thereof in the width direction contact or
overlap the stopper 64 at a position where the stopper
64 is installed.

[0060] Further, the control dam 63 has a height such
that it moves from the upper side of the main body 30 to
the position where the stopper 64 is installed and, thus,
the both side edges thereof in the width direction close-
contact the stopper 64 such that the upper end thereof
is positioned higher than the surface level of the molten
steel M and the lower end thereof is separated from the
bottom 33 of the main body 30.

[0061] Thus, the controldam 63 isin close contact with
the stopper 64, forexample, acting as aweir. Accordingly,
the control dam 63 guides a flow of the molten steel M
falling down and received in the main body 30 and guided
to the discharge B to the inner lower side of the main
body 30 and reduces an initial flow intensity of the molten
steel M to a desired intensity.

[0062] The stopper 64 is installed at each of both lon-
gitudinal side walls 34b of the main body 30 at a position
spaced from the fixed dam 61 toward the longitudinal
center of the main body 30 and extends in the height
direction of the main body 30, and protrudes in a width
direction. When the control dam 63 is moved to the po-
sition where the stopper 64 is installed and is in close
contactwiththe stopper 64, the stopper 64 seals between
the control dam 63 and the longitudinal side walls 34b of
the main body 30. The stopper 64 may be made of re-
fractory material.

[0063] The protrusion length of the stopper 64 in the
width direction may be formed corresponding to the width
ofthe controldam 63 in the width direction. The protrusion
length of the stopper 64 in the width direction may be
equal to or greater than the spacing between the control
dam 63 and the longitudinal side walls 34b of the main
body 30.

[0064] Meanwhile, the position of the stopper 64 in the
longitudinal direction of the main body 30 is a position
such that when the control dam 63 is in close contact
with the stopper 64, the molten steel is supplied in a
steady state and the ability to remove the inclusions from
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the molten steel is maximized.

[0065] The driving part 70 may be a mechanical or hy-
draulic drive apparatus, for example, provided at a pre-
determined position outside the main body 30. The driv-
ing part 70 may be configured to support the control dam
63 movably and rotatably. More specifically, the driving
part may be configured to movably support the control
dam 63 along the longitudinal direction of the main body
30. Further, the driving part 70 may be configured to sup-
port the control dam 63 in a tilting or rotatable manner
about an axis in the height direction.

[0066] In this connection, the above-mentioned tilting
controls the angle of the control dam 63 about the axis
in the height direction and changes the angle of the con-
trol dam 63 to such a small degree that the control dam
63 can pass into the gap between the stoppers 64 and
controls the posture of the control dam 63. Further, the
above-mentioned rotation controls the angle of the con-
trol dam 63 about the axis in the height direction, and
changes the angle of the control dam 63 to a larger de-
gree than such a small degree that the control dam 63
can pass into the gap between the stoppers 64 and con-
trols the posture of the control dam 63.

[0067] The driving part 70 may include a first drive rod
71 extending in the height direction and mounted on the
upper end of the control dam 63 so as to be aligned with
the center of the control dam 63 in the width direction
above the control dam 63, a second drive rod 72 extend-
ing in the width direction and supported at one end of the
width direction by a drive rod 71 movably in the height
direction, a third drive rod 73 formed to be movable in
the longitudinal direction and mounted on the other end
of the second drive rod 72, and a fourth drive rod 74
connected to the third drive rod 73 for supporting the
movement in the longitudinal direction.

[0068] Meanwhile, the driving part 70 may be con-
structed in various configurations and manners capable
of movably and rotatably supporting the control dam 63.
The present disclosure is not particularly limited in the
above-described configuration and manner.

[0069] The control portion 80 may be configured to
control the operation of the driving part 70 according to
a previously input process pattern. For example, the con-
trol portion 80 moves the control dam 63 in the longitu-
dinal direction and the height direction of the main body
30 and rotates the same about the axis in the height di-
rection. In this way, the control dam may be brought into
close contact with the fixed dam 61, or the stop damper
64 in the supply region A of the main body 30or may be
moved from the stop damper 64 to a central position in
the longitudinal direction of the main body 30. These op-
erations may be controlled differently according to the
detailed processes. By the control of the control portion
80, the inside of the main body 30 may be divided into a
supply region A and a discharge region B, the bath sur-
face slag of the molten steel M in the supply region A
may be removed to the center side of the main body 30,
and the remaining molten steel in the supply region A of
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the main body 30 may be pushed to the discharge region
B side and may be moved.

[0070] Although an embodiment of the present disclo-
sure has been described above with reference to FIGs.
1, 2, 4, and 5, the present disclosure may be configured
in various ways including the following a variant.

[0071] The molten steel treatment apparatus accord-
ing to a variant of the present disclosure is described
below with reference to FIGS. 1 and 3. The molten steel
treatment apparatus according to a variant of the present
disclosure is partially similar to the molten steel treatment
apparatus according to an embodiment of the present
disclosure described above. Therefore, the description
of the components overlapping with the molten steel
treatment apparatus according to an embodiment of the
present disclosure described above is omitted. The fol-
lowing description will focus on components that differ
from an embodiment of the present disclosure.

[0072] The dam unit 60’ of the molten steel treatment
apparatus according to a variant of the present disclosure
may include fixed dams 61’ installed in a width direction
(y-axis direction) of the main body 30 and being in contact
with the bottom 33 and longitudinal side walls 34b of the
main body 30 at a position spaced from the central portion
in the longitudinal direction of the main body 30 toward
the tap hole 35; remained molten steel holes 62 formed
respectively through the lower portions of the fixed dams
61 inthe longitudinal direction; control dams 63 extending
in the width direction of the main body 30; and stoppers
64 respectively installed on the longitudinal side walls
34b of the main body 30 at the opposite side of each tap
hole 35 around the fixed dam 63. The dam unit 60’ may
further include a protrusion 65 protruding on a lower por-
tion of one side of the control dam 63 facing the longitu-
dinal center portion of the main body 30. In this connec-
tion, the protrusion 65 protrudes from one side lower por-
tion of the control dam 63 and protrudes from a central
portion in the width direction of one lower side of the
control dam 63.

[0073] The protrusion 65 may be in the shape of a
block. The block includes a top face extending in width-
direction and length-direction and intersecting one side
of the control dam 63, an inclined face extending oblique-
ly downward from one side of the width-direction of the
top face and contacting the lower end of the control dam
63, and a vertical face extending vertically downward
from both sides of the length direction of the top face and
tangent to the width-direction end of the top face and the
inclined face. The protrusion 65 can remove and remove
a predetermined amount of slag or flux formed on the
molten steel M bath surface by using the top face. In this
connection, the top face of the protrusion 65 may be
formed as a plane to serve as a loading surface. In this
case, slag or flux may be removed from the molten steel
by depositing at least one of the slag and flux on the
loading surface. Alternatively, the protrusion 65 may be
configured such that the top face is opened upward and
the loading space is formed therein. In this case, slag or
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flux may be removed from the molten steel by accom-
modating the at least one of the slag and flux in the in-
ternalloading space of the protrusion 65 through the open
top face.

[0074] FIGs. 6ato6e are process drawings to illustrate
the operation of a molten steel treatment apparatus ac-
cording to an embodiment of the present disclosure. In
this connection, FIG. 6a is a process diagram showing
the process of supplying molten steel from the discharge
region B of the main body 30 to the isolated supply region
A. FIG. 6b is a process diagram showing the process in
which molten steel is supplied to the isolated supply re-
gion A from the discharge region B of the main body 30
by a certain level and then flux F is injected and applied.
[0075] Further, FIG. 6¢ is a process diagram showing
the process of casting using the molten steel of the dis-
charge region b connected to the supply region A of the
main body 30. FIG. 6d shows a process diagram of a
process of moving and removing at least one of the slags
(not shown) and flux F on the molten steel molten steel
toward the center of the length-direction of the body 30
during the casting process using the molten steel of the
discharge region B connected to the supply region A of
the main body 30. Further, FIG. 6e is a process diagram
showing the process of completing the casting using the
remaining molten steel, for example, residual molten
steel or remained molten steel of the isolated discharge
region B from the supply region A of the main body 30.

[0076] The operation of the molten steel treatment ap-
paratus according to an embodiment of the present dis-
closure is described with reference to FIG. 1 and FIGs.
6a to 6e. In this connection, the location and operation
ofthe dam unit 60 will be described in detail with reference
to the right-hand side of both left and right sides of the
length-direction of the main body 30.

[0077] First,as showninFIGS. 6aand 6b, forexample,
in the initial stage of the continuous casting process, the
control dam 63 is brought into close contact with the fixed
dam 61 to isolate the supply region A of the main body
30 from the discharge region B. Thereafter, molten steel
M is injected into the main body 30. In this connection,
the molten steel M may be injected only in the supply
region A of the main body 30, thereby rapidly raising the
molten steel level. Thereafter, the molten steel level of
the main body 30 becomes higher than the level of the
end of the first nozzle 20, whereby the end of the first
nozzle 20 is immersed in the molten steel M. As a result,
the flux F is quickly injected into the main body 30 and
applied to the bath surface, so that molten steel M may
be prevented from being rapidly re-oxidized.

[0078] Thereafter, when the supply of the molten steel
M is continued and the molten steel level of the main
body 30 reaches a predetermined level, the control dam
63 is moved to the stopper 64 and raised to come in close
contact with the stopper 64. During this process, through
the space formed between the control dam 63 and the
bottom face 33 of the main body 30 and the space formed
between the control dam 63 and the length-direction both
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side walls 34b of the main body 30, the molten steel M
and flux F may be moved and fed into the discharge re-
gion B.

[0079] In the above process, the control dam 63 may
be close-contactto the stopper 64 fromthe second nozzle
40 side or from the first nozzle 20 to the stopper 64 based
on the stopper 64.

[0080] Meanwhile, the control dam 63 may be tilted or
rotated by a predetermined angle around the axis in the
height direction before the control dam 63 is moved to
the stopper 64 side and brought into close contact with
the stopper. Thus, the size of the space formed between
the control dam 63 and the length-direction both side
walls 34b of the main body 30 may be adjusted, and the
molten steel M and the flux F may be moved more
smoothly.

[0081] Then, when the molten steel M supplied to the
discharge region B reaches a predetermined level, cast-
ing is started. During the casting process using molten
steel M in discharge region B connected to supply region
A, as shown in FIG. 6¢c, the molten steel in the main body
30 may be maintained at the working level. In this con-
nection, the control dam 63 serves as a weir in the upper
region of the main body 30, and controls the flow strength
of the molten steel M to the target strength while guiding
the molten steel M to the inner lower side of the main
body 30.

[0082] Thereafter, while the supply of the molten steel
M into the main body 30 is completed and the molten
steel level in the main body 30 is lowered, as shown in
FIG. 6d, the control dam 63 is moved toward the first
nozzle 20 side. In this connection, the control dam 63
may be moved by passing the control dam between the
stoppers 64 in a state where the control dam 63 is tilted
or rotated by a predetermined angle about the axis in the
height direction. In this manner, the control dam 63 may
be easily passed between the stoppers 64 without being
structurally interfered by the stopper 64 within the main
body 30. During this process, the slag or flux formed on
the melt surface of the molten steel M may be moved
toward the center of the main body 30. As a result of anti-
reaction to this reaction, molten steel in a relatively clean
state located at the bottom of the main body 30 may be
moved to the discharge region B side. In this connection,
the slag and flux moved toward the center side of the
main body 30 are stacked on the top face of the protrusion
65 protruding on one side of the control dam 63, thereby
being removed from the molten steel M bath surface.
[0083] Thereafter, in the middle stage or late stage of
the continuous casting process, in which the molten steel
level inside the main body 30 gradually decreases and
then reaches a predetermined level, as shown in FIG.
6e, the control dam 63 is moved and lowered to the fixed
dam 61 side. Thereby, the molten steel in the supply re-
gion A may be moved to the discharge region B. There-
after, the control dam 63 is brought into close contact
with the fixed dam 61, and the discharge region B having
the molten steel level as raised may be isolated from the
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supply region A. Thus, the molten steel level hg in the
discharge region B side may be higher than the molten
steel level hy in the supply region A side. Thereafter,
casting proceeds using the remaining molten steel in the
isolated discharge region B from the supply region A.
[0084] In this way, in the middle stage or late stage of
the continuous casting process, by making the molten
steel level in the discharge region B higher than the mol-
ten steel level in the supply region A, it is possible to
secure the height of the remaining molten steel near the
tap hole to be higher than the height to prevent the slag
from flowing, thereby improving the quality of the slab
manufactured in the middle or late stage of the process.
[0085] FIGs. 7a to 7d are process drawings showing
the operation of the molten steel treatment apparatus
according to the comparison example of the present dis-
closure. Referring to FIG. 6 and FIG. 7, the operation of
the molten steel treatment apparatus according to the
comparison example of the present disclosure is de-
scribed in relation to the operation of the molten steel
treatment apparatus according to an embodiment of the
present disclosure.

[0086] Referring to FIGS. 7a to 7d, in the molten steel
treatment apparatus according to the comparison exam-
ple of the present disclosure, unlike an embodiment of
the present disclosure, in the main body 30, a lower dam
91 and upper dam 92 are fixedly installed. For example,
as in a conventional dam structure, the upper dam 92 is
fixedly installed in an inner upper portion of the main body
30 at a position spaced from the first nozzle 20 toward
the second nozzle 40, while the lower dam 91 is fixedly
installed at an inner lower portion of the main body 30 at
a position spaced from the upper dam 92 to the second
nozzle 40 side.

[0087] In the comparison example of the present dis-
closure, from the initial stage of the continuous casting
process (see FIG. 7a and FIG. 7b) in which the molten
steel starts to be supplied into the main body 30 to the
late stage (see FIG. 7c¢, FIG. 7d) of the continuous casting
process to finish the casting process using the remaining
molten steel, the molten steel level in the main body 30
is constant throughout the entire region in the main body
30. Particularly, in the late stage of the process, the mol-
ten steel level h’p of the first nozzle 20 and the molten
steel level h’g of the second nozzle 40 are formed at the
same height. In this way, in the comparison example of
the present disclosure, the molten steel level at the first
nozzle 20 side and the molten steel level at the second
nozzle 40 side cannot be locally adjusted, respectively.
In particular, the remaining molten steel height near the
tap hole cannot be adjusted separately.

[0088] In this way, in the comparison example of the
present disclosure, since the dams’ positions are fixed
in the main body, the molten steel flow and the molten
steel level in the initial and late stages of the continuous
casting process are not controlled in a desired manner.
That is, since the molten steel is accommodated in the
entire interior of the main body 30 when the first nozzle
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20 is opened, the rise of the molten steel level is delayed
as compared toan embodiment of the presentdisclosure,
thereby delaying the flux injection. Thus, the comparative
example cannot rapidly inhibit or prevent the re-oxidation
of molten steel by contact with air. Further, in the late
stage of the continuous casting process, the molten steel
level is lowered throughout the interior of the main body
30, which makes it difficult to maintain the minimum
amount of remained molten steel, thus, to lower the yield
of the molten steel.

[0089] In contrast, in an embodiment of the present
disclosure, the molten steel levels may be controlled dif-
ferently between the supply region A and the discharge
region B in the main body 30, as described above. Thus,
this embodiment can advance the flux injection timing in
the initial stage of the process. Further, the amount of
remained molten steel near the tap hole in the middle
stage or late stage of the process may be ensured to a
minimum amount of remained molten steel, thereby se-
curing the quality and actual yield of the slab.

[0090] FIG. 8 is a graph showing the inclusions index
in a cast slab using a continuous casting process using
the molten steel treatment method according to an em-
bodiment and comparison example of the present dis-
closure.

[0091] In this connection, the inclusions index in FIG.
8 means the oxygen content contained in the slab. At the
initial stage of the continuous casting process, for exam-
ple, at a first charge (Ch), a slab cast using molten steel
is prepared, a specimen for each length of the slab is
obtained, and the oxygen content of each specimen is
analyzed and is numerically quantified. The method of
analyzing the oxygen content in the slab and deriving the
inclusions index is a well-known technique, and there-
fore, a detailed description thereof will be omitted.
[0092] Referring to FIG. 8, the inclusions index of the
slabs produced in the continuous casting process of the
molten steel treatment apparatus according to an em-
bodiment of the presentdisclosure is generally lower than
the inclusions index of the slab prepared in the continu-
ous casting process of the molten steel treatment appa-
ratus according to the comparison example of the present
disclosure. This is because, in an embodiment of the
present disclosure, the molten steel level in the supply
region is rapidly increased in the initial stage of the con-
tinuous casting process, and the molten steel re-oxidiza-
tion is inhibited or prevented. On the other hand, this
because, in the comparison example of the present dis-
closure, the initial stage rise rate of the molten steel level
is slower than in an embodiment of the present disclo-
sure, such that the flux injection timing is also slow, and
thus, unlike in an embodiment of the present disclosure,
the comparison example does not rapidly inhibit the re-
oxidization of the molten steel.

[0093] Hereinafter, a molten steel treatment method
using a molten steel treatment apparatus according to
an embodiment of the present disclosure will be de-
scribed with reference to FIGs. 1 to 6. In this connection,
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in the following, a duplicate of the above description of
the molten steel treatment apparatus according to an em-
bodiment or a variant of the present disclosure is omitted
or briefly described.

[0094] The molten steel treatment method according
to an embodiment of the present disclosure may include
providing a main body having a plurality of dams received
therein, wherein the body has an inner space and an
open top and a tap hole defined in a bottom thereof,
wherein the dams divide the interior of the main body into
a supply region and a discharge region; isolating the sup-
ply region from the discharge region using the plurality
of dams; supplying molten steel to the supply region;
communicating the supply and discharge regions using
the plurality of dams; and isolating the discharge region
from the supply region using the plurality of dams, and
controlling the molten steel level in the discharge region
using the plurality of dams.

[0095] First, the method includes providing a main
body 30 having a plurality of dams received therein,
wherein the body has an inner space and an open top
and a tap hole 35 defined in a bottom 33 thereof, wherein
the dams divide the interior of the main body 30 into a
supply region A and a discharge region B. Thereatfter,
the control portion 80 controls the driving part 70 so that
the control dam 63 is brought into close contact with the
fixed dam 61 to isolate the supply region A from the dis-
charge region B.

[0096] Then, the conveying container 10 is placed on
the supply region A of the main body 30, and molten steel
is supplied into the supply region A of the main body 30.
Thus, the molten steel M may be supplied only into the
supply region A, and the molten steel level can be rapidly
increased.

[0097] That is, by using the control dam 63, it is pos-
sible to reduce the injection space of the molten steel in
the initial stage. As a result, the molten steel level can
reach the lower end of the first nozzle 20 at a lower
amount and more rapidly than conventionally.

[0098] When the molten steel levelrises above the end
level of the first nozzle 20, the flux F is uniformly applied
to the molten steel bath surface to quickly prevent the
molten steel from being re-oxidized. In this connection,
the molten steel bath surface can be protected more
quickly because the initial stage application area of flux
F may be smaller than conventionally.

[0099] As described above, as the application time of
the flux F is advanced and thus the suppression of the
re-oxidation reaction is achieved, the molten steel having
a clean state resulting from the suppression of the re-
oxidation reaction may be supplied to the discharge re-
gion B as compared with the prior art. Thus, incorporation
of oxidized inclusions in the slab produced in the initial
stage of the continuous casting process can be reduced,
so thatthe quality of the initial stage slab can be secured.
[0100] Thereafter, when the molten steel level rises to
reach a predetermined height, the control dam 63 moves
up and away and separates from fixed dam 61. This al-
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lows the supply region A and the discharge region B to
communicate with each other. Thereafter, the control
dam 63 is brought into close contact with the stopper 64
to induce the flow of the molten steel to the lower side of
the main body 30. When molten steel supplied to dis-
charge region B reaches a certain level, the method ini-
tiates casting of the slab using molten steel in the dis-
charge region B in communication with the supply region
A.

[0101] In the above process, the control dam 63 may
be close-contact with the stopper 64 on the side of the
second nozzle 40 or on the stopper 64 on the side of the
first nozzle 20 based on the stopper 64.

[0102] Thereafter, while the molten steel in the main
body 30 is maintained at a working level, the casting is
continuously performed.

[0103] When the supply of the molten steel into the
main body 30 is completed, and as the casting progress-
es, the molten steel level in the main body 30 is lowered.
During this process, the control dam 63 is moved to the
first nozzle 20 side so that the slag is moved to the center
of the length-direction of the main body 30. Thus, the
molten steel having a clean state in the lower region of
the main body 30 is moved toward the discharge region
B side. Thereafter, a slag gathered at the center of the
main body 30 is loaded on the upper surface of the pro-
trusion 65 formed at the lower portion of the control dam
63, whereby the slag may be removed from the molten
steel bath surface and may be removed by a certain
amount. As aresult, it is possible to effectively suppress
or prevent the slag from moving toward the tap hole side
of the main body 30 and flowing into the tap hole.
[0104] When the supply of molten steel into the main
body 30 is completed, the molten steel level in the main
body 30 is further lowered as the casting progresses.
Thus, the amount of remaining molten steel in the main
body 30 reaches the lowest amount of remained molten
steel. During this process, the control dam 63 is moved
to the fixed dam 61 side with the control dam 63 being
lowered to a predetermined height, whereby the molten
steel in the supply region A is moved to the discharge
region B side. Thereby, the molten steel level in the dis-
chargeregion B is controlled. Thereafter, the control dam
63 is brought into close contact with the fixed dam 61
and, thus, the discharge region B is isolated from the
supply region with the molten steel level being raised.
[0105] Then, the remaining molten steel in the isolated
discharge region B from the supply region A is continu-
ously fed into the mold and is cast into a slab. When the
molten steel level in discharge region B reaches the mol-
ten steel level at the lowest amount of remained molten
steel, the continuous casting process is completed.
[0106] In this way, before the remaining molten steel
amount in the main body 30 reaches the minimum
amount of remained molten steel, the molten steel level
of the discharge region B may be easily raised. Thus, in
an embodiment of the present disclosure, the introduc-
tion of the slag into the tap hole 35 may be suppressed
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or prevented, and, thus, the quality of the slab may be
ensured. Further, as the molten steel level rises, contin-
uous casting may continue, thereby reducing the amount
of remained molten steel in the main body 30 at the end
of the continuous casting process.

[0107] Although the molten steel treatment method ac-
cording to the embodiment of the present disclosure has
been described in detail above, the present disclosure
may be variously configured including the following var-
iant. Hereinafter, the molten steel treatment method ac-
cording to a variant of the present disclosure is described.
[0108] The molten steel treatment method according
to a variant of the present disclosure may be applied to,
for example, a continuous casting process of the same
or different grades. The method may include providing a
main body having a plurality of dams received therein,
wherein the body has an inner space and an open top
and a tap hole defined in a bottom thereof, wherein the
dams divide the interior of the main body into a supply
region and a discharge region; isolating the supply region
from the discharge region using the plurality of dams;
supplying molten steel to the supply region; communi-
cating the supply and discharge regions using the plu-
rality of dams; and isolating the discharge region from
the supply region using the plurality of dams, and con-
trolling the molten steel levelin the discharge region using
the plurality of dams.

[0109] In this connection, controlling the molten steel
level of the discharge region may further include casting
the slab using the remaining molten steel in the isolated
discharge region from the supply region and supplying
the subsequent molten steel to the supply region, com-
municating the supply region and the discharge region
using the plurality of dams and supplying the subsequent
molten steel to the discharge region, isolating the dis-
charge region from the supply region using the plurality
of dams and controlling the molten steel level of the dis-
charge region, and casting the slab using the remaining
molten steel in the isolated discharge region from the
supply region.

[0110] First, the molten steel treatment method in-
cludes providing a main body 30 having a plurality of
dams received therein, wherein the body has an inner
space and an open top and a tap hole 35 defined in a
bottom 33 thereof, wherein the dams divide the interior
ofthemainbody 30into a supply region Aand a discharge
region B. Thereafter, the control portion 80 controls the
driving part 70 so that the control dam 63 is brought into
close contact with the fixed dam 61 to isolate the supply
region A from the discharge region B.

[0111] Then, the conveying container 10 is placed on
the supply region A of the main body 30, and molten steel
is supplied into the supply region A of the main body 30.
Thus, the molten steel M may be supplied only into the
supply region A, and the molten steel level can be rapidly
increased.

[0112] That is, by using the control dam 63, it is pos-
sible to reduce the injection space of the molten steel in
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the initial stage. As a result, the molten steel level can
reach the lower end of the first nozzle 20 at a lower
amount and more rapidly than conventionally.

[0113] When the molten steel level rises above the end
level of the first nozzle 20, the flux F is uniformly applied
to the molten steel bath surface to quickly prevent the
molten steel from being re-oxidized. In this connection,
the molten steel bath surface can be protected more
quickly because the initial stage application area of flux
F may be smaller than conventionally.

[0114] Thereafter, when the molten steel level rises to
reach a predetermined height, the control dam 63 moves
up and away and separates from fixed dam 61. This al-
lows the supply region A and the discharge region B to
communicate with each other. Thereafter, the control
dam 63 may be close-contact with the stopper 64 on the
side of the second nozzle 40 or on the stopper 64 on the
side of the first nozzle 20 based on the stopper 64, to
induce the flow of the molten steel to the lower side of
the main body 30. When molten steel supplied to dis-
charge region B reaches a certain level, the method ini-
tiates casting of the slab using molten steel in the dis-
charge region B in communication with the supply region
A.

[0115] Inthis connection, as the application time of the
flux F is advanced and thus the suppression of the re-
oxidation reaction is achieved, the molten steel having a
clean state resulting from the suppression of the re-oxi-
dation reaction may be supplied to the discharge region
B as compared with the prior art. Thus, incorporation of
oxidized inclusionsinthe slab produced in the initial stage
of the continuous casting process can be reduced, so
that the quality of the initial stage slab can be secured.
[0116] Thereafter, while the molten steel in the main
body 30 is maintained at a working level, the casting is
continuously performed.

[0117] When the supply of the molten steel into the
main body 30 is completed, and as the casting progress-
es, the molten steel level in the main body 30 is lowered.
During this process, the control dam 63 is moved to the
first nozzle 20 side so that the slag is moved to the center
of the length-direction of the main body 30. Thus, the
molten steel having a clean state in the lower region of
the main body 30 is moved toward the discharge region
B side. Thereafter, a slag gathered at the center of the
main body 30 is loaded on the upper surface of the pro-
trusion 65 formed at the lower portion of the control dam
63, whereby the slag may be removed from the molten
steel bath surface and may be removed by a certain
amount. As a result, it is possible to effectively suppress
or prevent the slag from moving toward the tap hole side
of the main body 30 and flowing into the tap hole.
[0118] When the supply of molten steel into the main
body 30 is completed, the molten steel level in the main
body 30 is further lowered as the casting progresses.
Thus, the amount of remaining molten steel in the main
body 30 reaches the lowest amount of remained molten
steel. During this process, the control dam 63 is moved
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to the fixed dam 61 side with the control dam 63 being
lowered to a predetermined height, whereby the molten
steel in the supply region A is moved to the discharge
region B side. Thereby, the molten steel level in the dis-
charge region B is controlled. Thereafter, the control dam
63 is brought into close contact with the fixed dam 61
and, thus, the discharge region B is isolated from the
supply region with the molten steel level being raised.
[0119] Then, while the remaining molten steel in the
isolated discharge region B from the supply region A is
continuously fed into the mold and is casted, a subse-
quent molten steel may be fed to the supply region B. In
this connection, the subsequent molten steel may have
the same grade as or different grade from the remaining
molten steel in the isolated discharge region B.

[0120] Thereafter, when the molten steel level of the
subsequent molten steel in the supply region A rises to
reach a predetermined height, the control dam 63 is
moved up and away and thus separated from the fixed
dam61.Asaresult, the supplyregion Aand the discharge
region B communicate with each other. Thereby, the sub-
sequent molten steel contained in the supply region A
can be supplied to the discharge region B. Thereatfter,
the control dam 63 is brought into close contact with the
stopper 64 to induce the flow of the molten steel to the
lower side of the main body 30. Thereby, the molten steel
in the discharge region B communicated with the supply
region A is used to continuously carry out the casting of
the slab without interruption.

[0121] Whenthe supply ofthe subsequent molten steel
to the main body 30 is completed, the molten steel level
in the main body 30 is lowered as the casting proceeds.
During this process, the control dam 63 is moved to the
first nozzle 20 side so that the slag is moved to the center
of the length-direction of the main body 30. Thus, the
molten steel having a clean state in the lower region of
the main body 30 is moved toward the discharge region
B side. Thereafter, a slag gathered at the center of the
main body 30 is loaded on the upper surface of the pro-
trusion 65 formed at the lower portion of the control dam
63, whereby the slag may be removed from the molten
steel bath surface and may be removed by a certain
amount. As a result, it is possible to effectively suppress
or prevent the slag from moving toward the tap hole side
of the main body 30 and flowing into the tap hole.
[0122] Whenthe supply ofthe subsequent molten steel
into the main body 30 is completed, the molten steel level
in the main body 30 is further lowered as the casting
progresses. Thus, the amount of remaining molten steel
in the main body 30 reaches the lowest amount of re-
mained molten steel. During this process, the control dam
63 is moved to the fixed dam 61 side with the control dam
63 being lowered to a predetermined height, and the mol-
ten steel in the supply region A is moved to the discharge
region B side. Thereby, the molten steel level of the sub-
sequent molten steel in the discharge region B is raised.
Thereafter, the control dam 63 is brought into close con-
tact with the fixed dam 61 such that the molten steel level
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raised. In this state, the discharge region B is isolated
from the supply region.

[0123] Then, the remaining molten steel in the isolated
discharge region B from the supply region A is continu-
ously fed into the mold and is cast into a slab. When the
molten steel level in discharge region B reaches the mol-
ten steel level at the lowest amount of remained molten
steel, the continuous casting process is completed.
[0124] In this way, according to an embodiment of the
present disclosure, it is possible to prevent flux injection
delay in the initial casting process, thereby minimizing
the exposure of the molten steel in the main body to an
atmospheric air to prevent molten steel re-oxidation.
Thus, the quality of the initial stage slab can be effectively
improved. Further, in the late stage of the process, the
molten steel level can be locally raised to prevent the
slag from entering the tap hole by the vortex formed near
the tap hole. Atthe end of the continuous casting process,
the minimum amount of molten steel remaining in the
main body can be reduced. In the continuous casting
process of different grades, it is possible to reduce the
mixture.

[0125] In this way, according to an embodiment of the
present disclosure, the quality of the slab in the initial
stage and the late stage of the continuous casting proc-
ess can be ensured and the yield there of may be secured
while the continuous casting process is smoothly carried
out. Further, during the continuous casting process of
different grades, the mixture in the slab can be minimized.
[0126] It should be noted that the above embodiment
of the present disclosure is for the explanation of the
present disclosure and notfor the limitation of the present
disclosure. The present disclosure will be implemented
in a variety of different forms within the scope of claims
and equivalent technical ideas. Those skilled in the art
will appreciate that the present disclosure is susceptible
to various embodiments within the scope of the technical
idea of the present disclosure.

Claims
1. A molten steel treatment apparatus comprising:

a main body having an inner space, an open top
and a bottom having a tap hole defined therein;
a fixed dam extending in a width-direction of the
main body and installed in contact with both the
bottom and length-direction both side walls of
the main body;

a control dam extending in the width-direction
of the main body; and

a driving part for supporting the control dam in
a movable and rotatable manner.

2. The molten steel treatment apparatus of claim 1,
comprising stoppers installed respectively on the
length-direction both side walls of the main body,
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wherein the fixed dam is disposed between the stop-
pers and the tap hole.

The molten steel treatment apparatus of claim 1,
comprising a remained molten steel hole defined to
pass through a lower portion of the fixed dam in the
length direction.

The molten steel treatment apparatus of claim 1,
comprising a control portion for controlling an oper-
ation of the driving part to move the control dam in
the length direction of the main body to partition the
inner space of the main body into a supply region
and a discharge region and to isolate the supply re-
gion and the discharge region from each other.

The molten steel treatment apparatus of claim 2,
wherein the control dam has a dimension in a width
direction so as to be spaced apart from both the
length-direction side walls of the main body at a po-
sition where the stopper is installed.

The molten steel treatment apparatus of one of
claims 1, 2 and 5, wherein the control dam has a
dimension in a width direction so as to contact both
the bottom and both length-direction side walls of
the main body at a position where the fixed dam is
installed.

The molten steel treatment apparatus of one of
claims 2 and 5, wherein the control dam has a width-
direction dimension so that both width-direction side
edges of the control dam respectively contact or
overlap the stoppers at a position where the stopper
is installed.

The molten steel treatment apparatus of claim 1,
comprising a protrusion protruding on a lower portion
of one side face of the control dam, wherein the pro-
trusion has a molten steel loading top face.

The molten steel treatment apparatus of claim 2,
wherein each of the stoppers extends in a height
direction of the main body and protrudes in the width-
direction.

The molten steel treatment apparatus of claim 2,
wherein the fixed dam includes a plurality of fixed
dams, wherein the fixed dams are spaced apart from
each other in the length direction and are disposed
around a central portion of the main and face each
other,

wherein a discharge region is defined in a region
spanning from each fixed dam toward the tap hole,
while a supply region is defined in a region spanning
from each fixed dam away from the tap hole.

The molten steel treatment apparatus of claim 10,
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wherein a plurality of control dams are disposed to
face each other in the supply region, wherein a plu-
rality of stoppers are disposed to face each other in
the supply region.

A molten steel treatment method comprising:

providing a main body having an inner space,
an open top and a bottom having a tap hole de-
fined therein, wherein the inner space is divided
into a supply region and a discharge region via
a plurality of dams received therein;

isolating the supply region from the discharge
region using the plurality of dams;

supplying molten steel to the supply region;
communicating the supply and discharge re-
gions with each other using the plurality of dams;
and

isolating the discharge region from the supply
region using the plurality of dams, and control-
ling a level of the molten steel in the discharge
region using the plurality of dams.

The molten steel treatment method of claim 12,
wherein communicating the supply and discharge
regions with each other includes casting a slab using
the molten steel in the discharge region in commu-
nication with the supply region.

The molten steel treatment method of claim 13,
wherein controlling a level of the molten steel in the
discharge region includes casting a slab using a re-
maining molten steelin the discharge regionisolated
from the supply region.

The molten steel treatment method of claim 12 or
13, wherein controlling a level of the molten steel in
the discharge region includes:

casting a slab using a remaining molten steel in
the discharge region isolated from the supply
region; and

supplying a subsequent molten steel into the
supply region.

The molten steel treatment method of claim 15, com-
prising, after supplying the subsequent molten steel
into the supply region:

communicating the supply region and the dis-
charge region with each other using the plurality
of dams and supplying the subsequent molten
steel to the discharge region;

isolating the discharge region from the supply
region using the plurality of dams and controlling
the molten steel level in the discharge region;
and

casting a slab using a remaining molten steel in



25 EP 3 372 326 A1

the discharge region isolated from the supply
region.
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[FIG. 1]
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[FIG. 2]
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