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(54) CASTING EQUIPMENT AND CASTING METHOD USING SAME

(57) The present disclosure relates to casting equip-
ment and a casting method using same. A casting meth-
od includes: preparing a tundish; injecting molten steel
to the tundish; installing a vacuum forming member on
an upper portion of the tundish to form vacuum in at least
a partial area of an upper portion of a melting surface of
molten steel accommodated in the tundish; forming a ro-

tational flow by blowing a gas into the molten steel; and
forming vacuum in at least a partial area of the upper
portion of the melting surface of the molten steel. More
particularly, the present disclosure may effectively re-
move inclusions in the molten steel and restrict reoxida-
tion of the molten steel.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to casting equip-
ment and a casting method using same, and more par-
ticularly, to casting equipment capable of effectively re-
moving inclusions in molten steel and restricting reoxi-
dation of the molten steel, and a casting method using
same.

BACKGROUND ART

[0002] Continuous casting equipment receives molten
steel from steel manufacturing equipment to manufac-
ture a slab. The continuous casting equipment includes:
a ladle transporting molten steel; a tundish that receives
the molten steel from the ladle to temporarily store the
received molten steel; a mold that continuously receives
the molten steel from the tundish and primarily coagu-
lates the molten steel into a slab; and a cooling zone
performing a series of molding works while secondarily
cooling the slab, which is continuously drawn from the
mold.
[0003] While the molten steel is accommodated in the
tundish and remained for a predetermined time, inclu-
sions float to be separated, slag is stabilized, and reox-
idation is prevented. Thereafter, the molten steel is sup-
plied to the mold to form an initial coagulated layer as a
shape of the slab. Here, a surface quality of the slab is
determined.
[0004] A degree of the surface quality of the slab in the
mold is determined according to cleanliness of the molten
steel with respect to inclusions. For example, when the
cleanliness of the molten steel with respect to inclusions
is poor, a defect may be generated on a surface of the
slab due to the inclusion itself, and, as a submerged noz-
zle is clogged by the inclusions, a flow of the molten steel
may become abnormal to degrade the surface quality of
the slab.
[0005] The cleanliness of the molten steel with respect
to inclusions may be greatly varied according to a degree
of floating and separation of the inclusions while the mol-
ten steel remains for a predetermined time in the tundish,
and the degree of floating and separation of the inclusions
may be proportional to a time in which the molten steel
remains in the tundish.
[0006] Thus, a residence time of the molten steel is
typically adjusted by controlling a flow of the molten steel
by building a dam or a weir in the tundish as a method
for extending the residence time of the molten steel in
the tundish. However, when each of the inclusions mixed
to the molten steel has a size of 30 mm or less, a time in
which the inclusions float to be separated is greater than
the residence time of the molten steel. Due to this reason,
the inclusions each having a size of 30 mm or less may
be hardly removed by using the dam and the weir of the
tundish.

(Prior art document)

[0007]

Japanese Registered Patent No. 4096635
Japanese Registered Patent No. 3654181

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0008] The present disclosure provides casting equip-
ment capable of restricting a nozzle clogging phenome-
non during casting by effectively removing inclusions in
molten steel and a casting method using same.
[0009] The present disclosure also provides casting
equipment capable of securing cleanliness by restricting
reoxidation of molten steel and a casting method using
same.

TECHNICAL SOLUTION

[0010] In accordance with an exemplary embodiment,
casting equipment includes: a cover member installed
on a tundish to define a space in at least a portion of an
upper portion of a melting surface of molten steel accom-
modated in the tundish; a vacuum pump connected to
the cover member to form vacuum in the space; and a
control unit configured to control an operation of the vac-
uum pump.
[0011] The cover member may include: a vertical part
having a hollow shape in which upper and lower portions
are opened and vertically provided so that at least a por-
tion is submerged into the molten steel; and a horizontal
part connected to an upper portion of the vertical part to
define a space between the vertical part and the horizon-
tal part. Here, an exhaust hole may be defined in the
horizontal part for connection with the vacuum pump.
[0012] The horizontal part may cover only the upper
portion of the vertical part.
[0013] The horizontal part may be seated on an upper
portion of the tundish.
[0014] A structure and an induction member may be
provided in the tundish. Here, the structure may cross an
inside of the tundish while being spaced apart from a
bottom surface of the tundish in order to form a flow of
molten steel, and the induction member may be disposed
at each of both sides of the structure in parallel to the
structure while being spaced apart from the bottom sur-
face of the tundish.
[0015] The induction member may have a top surface
higher in position than a top surface of the structure.
[0016] A nozzle may be provided to supply a gas to
the tundish, and the nozzle may be provided at one side
of the structure between the induction members.
[0017] The casting equipment may further include a
detection unit configured to measure a level of the melting
surface of the molten steel in the space.
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[0018] The detection unit may include at least one of
a distance sensor and a temperature sensor.
[0019] In accordance with another exemplary embod-
iment, a casting method includes: preparing a tundish;
injecting molten steel to the tundish; installing a vacuum
forming member on an upper portion of the tundish to
form vacuum in at least a partial area of an upper portion
of a melting surface of molten steel accommodated in
the tundish; forming a rotational flow by blowing a gas
into the molten steel; and forming vacuum in at least a
partial area of the upper portion of the melting surface of
the molten steel.
[0020] The preparing of the tundish may include form-
ing an induction member configured to define an area for
forming vacuum. Here, the induction member may be
formed at each of both sides of a structure, which crosses
an inside of the tundish while being spaced apart from a
bottom surface of the tundish, in parallel to the structure.
[0021] The installing of the vacuum forming member
may include: installing a cover member between the in-
duction members; forming a space, which is spaced apart
from the melting surface of the molten steel, in the cover
member by submerging at least a portion of the cover
member into the molten steel; and connecting a vacuum
pump to the cover member.
[0022] The forming of the rotational flow may include
blowing a gas to one side of the structure.
[0023] The forming of the vacuum may include suc-
tioning the space by operating the vacuum pump.
[0024] The forming of the vacuum may be performed
when at least a portion of the cover member is submerged
into the molten steel.
[0025] The forming of the vacuum may include meas-
uring variation in level of the melting surface of the molten
steel in the space, and a degree of vacuum of the space
may be adjusted according to the variation in level of the
melting surface of the molten steel.

ADVANTAGEOUS EFFECTS

[0026] According to the casting equipment and the
casting method using same in accordance with the ex-
emplary embodiment, the rotational flow may be contin-
uously formed in the molten steel regardless of the var-
iation of the melting surface of the molten steel to effec-
tively remove the inclusions in the molten steel. That is,
as the space is formed in at least a portion of the upper
portion of the melting surface of the molten steel accom-
modated in the tundish, and the inside of the space is
suctioned to form vacuum, the level of the melting surface
of the molten steel may be constantly maintained at all
times. Thus, as the level of the melting surface of the
molten steel is constantly maintained by forming the vac-
uum in the space regardless of the variation of the melting
surface of the molten steel outside the space, the resi-
dence time of the molten steel in the tundish may increase
to effectively remove the inclusions in the molten steel.
[0027] Also, since the gas injected to form the rotation-

al flow is discharged to the outside through the space in
which vacuum is formed, the exposed molten steel gen-
erated by the gas discharge may be prevented from con-
tacting the atmosphere to restrict or prevent the reoxida-
tion of the molten steel.
[0028] Also, as the cleanliness of the molten steel is
maintained, the nozzle clogging or the slab defect, which
may be generated during the casting, may be restricted
or prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

FIG. 1 is a schematic view illustrating casting equip-
ment in accordance with an exemplary embodiment.
FIG. 2 is a view illustrating a main constitution of the
casting equipment in accordance with an exemplary
embodiment.
FIG. 3 is a view an example of a vacuum forming
member that is applied to the casting equipment in
accordance with an exemplary embodiment.
FIG. 4 is a view illustrating a modified example of
the vacuum forming member that is applied to the
casting equipment in accordance with an exemplary
embodiment.
FIG. 5 is a view illustrating an example of installing
a detection unit for measuring a level of a melting
surface of molten steel in the casting equipment in
accordance with an exemplary embodiment.
FIG. 6 is a view illustrating a state of forming a rota-
tional flow in molten steel during casting by using the
casting equipment in accordance with an exemplary
embodiment.

MODE FOR CARRYING OUT THE INVENTION

[0030] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings. The present inven-
tion may, however, be embodied in different forms and
should not be construed as limited to the embodiments
set forth herein. Rather, these embodiments are provided
so that the present invention will be thorough and com-
plete, and will fully convey the scope of the present in-
vention to those skilled in the art. Like reference numerals
in the drawings denote like elements.
[0031] FIG. 1 is a schematic view illustrating casting
equipment in accordance with an exemplary embodi-
ment, FIG. 2 is a view illustrating a main constitution of
the casting equipment in accordance with an exemplary
embodiment, FIG. 3 is a view an example of a vacuum
forming member that is applied to the casting equipment
in accordance with an exemplary embodiment, FIG. 4 is
a view illustrating a modified example of the vacuum
forming member that is applied to the casting equipment
in accordance with an exemplary embodiment, and FIG.
5 is a view illustrating an example of installing a detection
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unit for measuring a level of a melting surface of molten
steel in the casting equipment in accordance with an ex-
emplary embodiment.
[0032] Referring to FIG. 1, casting equipment 1, e.g.,
continuous casting equipment, may include: a tundish 20
storing and distributing molten steel M provided from a
ladle 10 that is a vessel for storing molten steel, which
has undergone refining; a stopper (not shown) or a sliding
plate (not shown) for controlling a flow rate of the molten
steel M; a submerged nozzle 32 providing the molten
steel M in the tundish 20 to a mold 30; and a mold 30
producing a slab S by coagulating the molten steel M.
Also, a cooling line 50 for cooling the slab S may be pro-
vided below the mold 30.
[0033] Referring to FIG. 2, the tundish 20 may have a
hollow shape in which an upper portion is opened and a
steel outlet hole 21 through which molten steel is dis-
charged is defined in a lower portion. Various structures
may be provided to form a flow of molten steel in the
tundish 20. The structures may include a dam 23, a weir
24, and a vortex prevention dam (not shown). Here, the
dam 23 may protrude upward from a bottom surface of
the tundish 20. The weir 24 may be spaced apart form
the bottom surface of the tundish 20 and provided on a
side wall of the tundish 20 to cross an inside of the tundish
20 at a position higher than each of a level of molten steel
and a height of the dam 23. Also, the vortex prevention
dam may be provided adjacent to the steel outlet hole 21
in a lower portion of the tundish 20 to restrict vortex gen-
eration so that slag is prevented from being introduced
to the mold 30. The dam 23 and the weir 24 may be
arranged in parallel while being spaced apart from each
other, and a passage through which the molten steel
flows may be defined between the dam 23 and the weir
24.
[0034] One steel outlet hole 21 may be provided to
each of both sides in a longitudinal direction of the tundish
20, and as a shroud nozzle 12 is disposed at a center in
the longitudinal direction of the tundish 20, the molten
steel accommodated in the ladle 10 may be injected to
the tundish 20.
[0035] Through the above-described constitution, the
molten steel injected through the nozzle 12 may move
through a passage defined by the weir 24 and the dam
23 in the tundish 20 and be discharged through the steel
outlet hole 21. As described above, as a residence time
of the molten steel in the tundish 20 increases by forming
a flow of the molten steel in the tundish 20, inclusions in
the molten steel may be collected by a slag S disposed
on the molten steel.
[0036] However, since the molten steel injected from
the shroud nozzle 12 forms a flow that simply passes the
passage defined by the weir 24 and the dam 23 in the
above-described structure of the tundish 20, the inclu-
sions in the molten steel may not be sufficiently removed.
Thus, a rotational flow of the molten steel may be formed
in the tundish by installing a nozzle 26 at a lower portion
of the tundish 20 and blowing a gas, e.g., inert gas, into

the tundish 20. Here, the nozzle 26 may be provided to
one side of the weir 24, e.g., a portion adjacent to the
shroud nozzle 12. As a result, the molten steel may form
the rotational flow flowing by the gas supplied from the
nozzle 26 while surrounding the weir 24, and the resi-
dence time of the molten steel in the tundish 20 may
further increase.
[0037] However, in this case, since while the gas in-
jected into the tundish is discharged, the slag moves to
form naked molten steel, the molten steel contacts the
atmosphere and is reoxidized. Also, since the level of the
melting surface of the molten steel in the tundish 20 de-
creases when the ladle is replaced, the rotational flow of
the molten steel in the tundish 20 is not smoothly gener-
ated.
[0038] Thus, in accordance with an exemplary embod-
iment, as a vacuum forming member 100 capable of form-
ing vacuum in at least a portion of the tundish 20 is in-
stalled to continuously generate a rotational flow regard-
less of variation in level of the melting surface of the mol-
ten steel, the inclusions in the molten steel may be ef-
fectively removed, and the reoxidation, which is caused
by contact between the molten steel and the atmosphere,
may be restricted.
[0039] An induction member 25 that defines an area
for constantly maintaining the level of the melting surface
of the molten steel in the tundish 20, i.e., an area for
forming the rotational flow, may be provided to install the
vacuum forming member 100. In case of forming vacuum
in a predetermined area in the tundish 20 by using the
vacuum forming member 100, since a vacuum state is
hardly maintained when the level of the melting surface
of the molten steel is lower than an upper portion of the
weir 24, an area for installing the vacuum forming mem-
ber 100, i.e., an area for forming the rotational flow, may
be prepared in advance by providing the induction mem-
ber 25 to the tundish 20. For example, while vacuum may
be formed by using the vacuum forming member 100
when the level of the melting surface of the molten steel
is higher than the upper portion of the weir 24, the vacuum
may be released when the level of the melting surface
of the molten steel is lower than the upper portion of the
weir 24 because a space is formed between the vacuum
forming member 100 and the melting surface of the mol-
ten steel.
[0040] The induction member 25 may cross the inside
of the tundish 20 while being spaced apart from the bot-
tom surface of the tundish 20, and be disposed at each
of both sides of the weir while being parallel to the weir
24. Here, the induction members 25 may be provided at
an upper side, at which the nozzle 26 is defined, to form
the rotational flow of the molten steel therebetween. Also,
the weir 24 may be disposed between the induction mem-
bers 25, and the rotational flow may be formed by the
molten steel moving along the weir 26 between the in-
duction members 25 by a gas supplied through the nozzle
26. Here, a guide member 25a may be provided to at
least one side surface of the induction member 25 to
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smoothly generate the rotational flow of the molten steel.
The guide member 25a may control a movement direc-
tion of the molten steel by forming an inclined surface on
one side surface of the induction member 25. Although
the inclined surface 25a is provided to the induction mem-
ber 25 disposed at one side of the weir 24 at which a
downward flow is formed in the drawing, the inclined sur-
face may be provided to the induction member 25 dis-
posed at the other side of the weir 24 at which an upward
flow is formed. Here, directions of the inclined surfaces
provided to the side at which the upward flow is formed
and the side at which the downward flow is formed may
be different from each other.
[0041] The induction member 25 may have a lower por-
tion disposed lower than the upper portion of the weir 24
and an upper portion disposed higher than the upper por-
tion of the weir 24. Thus, even when the level of the melt-
ing surface of the molten steel decreases, e.g., when the
ladle is replaced, the molten steel may smoothly generate
the rotational flow while maintaining the level of the melt-
ing surface to be higher than the upper portion of the weir
24.
[0042] Referring to FIG. 3, the vacuum forming mem-
ber 100 may include: a cover member 110 that defines
a space (a) in at least a portion of the inside of the tundish
20; and a vacuum pump 120 connected to the cover
member 110 to suction an inside of the cover member
110. Also, the vacuum forming member 100 may further
include: a detection unit 130 for measuring the level of
the melting surface of the molten steel in the cover mem-
ber 110; and a control unit (not shown) for controlling an
operation of the vacuum pump 120 according to the
measured level of the melting surface of the molten steel.
[0043] The cover member 110 may be disposed along
a width direction of the tundish 20 and have an opened
lower portion and a hollow upper portion in which an ex-
haust hole 114 is defined. The cover member 110 may
include a vertical part 111 extending in a vertical direction
and a horizontal part 112 connected to an upper portion
of the vertical part 111. Here, the exhaust hole 114 may
be defined in the horizontal part 112 and connected to
the vacuum pump 120 through a separate exhaust pipe.
[0044] As the vertical part 111 is inserted between the
induction members 25, a lower portion of the vertical part
111 may be submerged into the molten steel, and the
vertical part 111 may have a length to define the space
(a) upward from the melting surface of the molten steel
in the cover member 110 while being submerged into the
molten steel. Through the above-described constitution,
the cover member 110 may have at least a portion, e.g.,
a lower portion, submerged into the molten steel to define
the space (a) therein at an upper portion of the tundish 20.
[0045] Also, the horizontal part 112 may connect upper
portions of the vertical parts 111 to define the space (a)
between the horizontal part 112 and the vertical part 111.
The horizontal part 112 may have an area corresponding
to an area defined inside the vertical part 111 to cover
only the upper portion of the vertical part 111. Alterna-

tively, as illustrated in FIG. 4, a cover member 110a may
cover the upper portion of the tundish 20. In this case, a
horizontal part 112a may be seated on the upper portion
of the tundish 20, i.e., cover the upper portion of the
tundish 20, and a vertical part 111a may vertically extend
at a portion below the horizontal part 112a.
[0046] Also, the cover member 110 may include a de-
tection unit 130 for measuring the level of the melting
surface of the molten steel in the space (a). As illustrated
in (a) of FIG. 5, a distance sensor 130a disposed on the
horizontal part 112a to measure a distance from the hor-
izontal part to the melting surface of the molten steel may
be used for the detection unit 130. Also, as illustrated in
(b) of FIG. 5, a temperature sensor 130b disposed on
the vertical part 111a, which is submerged into the molten
steel, to measure a temperature of the molten steel may
be used for the detection unit 130.
[0047] The vacuum pump 120 may be connected to
the cover member 110 to suction the space (a) in the
cover member 110, thereby forming vacuum in the space
(a). Thus, as an inner pressure of the cover member 110,
i.e., a pressure of the space (a), is less than a surrounding
pressure, the level of the melting surface of the molten
steel inside the cover member 110 is greater than sur-
roundings, i.e., that of the melting surface of the molten
steel outside the cover member 110.
[0048] The control unit may receive a result measured
from the detection unit 130 and control an operation of
the vacuum pump 120 according to the level of the melt-
ing surface of the molten steel, thereby constantly con-
trolling the level of the melting surface of the molten steel
in the space (a). For example, when the molten steel is
continuously injected to the tundish 20 from the ladle 10,
the rotational flow may be smoothly formed by the gas
blown through the nozzle 26. However, when the supply
of the molten steel is temporarily stopped for replacing
the ladle 10, the level of the melting surface of the molten
steel in the tundish 20 may be lowered. Thus, the level
of the melting surface of the molten steel in the cover
member 110 may be constantly maintained by appropri-
ately adjusting the pressure of the space (a) through con-
trolling of the operation of the vacuum pump 120 accord-
ing to variation in level of the melting surface of the molten
steel inside the cover member 110.
[0049] Hereinafter, a casting method in accordance
with an exemplary embodiment will be described.
[0050] FIG. 6 is a view illustrating a state of forming
the rotational flow in the molten steel during casting by
using the casting equipment in accordance with an ex-
emplary embodiment.
[0051] First, the molten steel, which has undergone
refining, is inserted to the ladle 10, and then the ladle 10
moves to continuous casting equipment and is seated
on a ladle turret. When the ladle is seated on the ladle
turret, a nozzle unit (not shown) including the shroud noz-
zle 12 is connected to the steel outlet hole at a lower
portion of the ladle 10.
[0052] When the nozzle unit is connected to the ladle
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10, the vacuum forming member 100 is installed at an
upper portion of the tundish 20, and the steel outlet hole
at the lower portion of the ladle 10 is opened to inject the
molten steel to the tundish 20.
[0053] When the molten steel is injected to the tundish,
and the level of the melting surface of the molten steel
injected to the tundish 20 reaches to form the rotational
flow, e.g., reaches to an upper portion of the weir 24, a
gas is blown to the molten steel through the nozzle 26.
Here, the gas blown into the tundish 20 may include an
inert gas such as argon (Ar). When the gas is supplied
to the tundish 20, as illustrated in (a) of FIG. 6, the rota-
tional flow of the molten steel may be formed in the
tundish 20. The rotational flow of the molten steel may
be formed between the induction members 25. An up-
ward flow may be formed at one side of the weir 24 at
which the nozzle 26 is provided, and a downward flow
may be formed at the other side of the weir 24. Also, as
the molten steel passes through a space formed between
the induction members 25 and the dam 23 at the other
side of the weir 24, the molten steel moves toward the
steel outlet hole 21 of the tundish.
[0054] When the level of the melting surface of the mol-
ten steel increases by injecting the molten steel to the
tundish 20, a lower portion of the cover member 110 in-
stalled on the tundish 20, i.e., a portion of the vertical part
111, may be submerged into the molten steel, and the
space (a) may be formed at the upper portion of the melt-
ing surface of the molten steel inside the cover member
110.
[0055] When the vertical part 111 is submerged into
the molten steel to form the space (a) inside the cover
member 110, the control unit may operate the vacuum
pump 120 to suction the inside of the cover member 110,
thereby forming vacuum. Here, since air may be intro-
duced into the tundish 20 when the vacuum pump 120
suctions the inside of the cover member 110 before the
vertical part 111 is submerged, vacuum is preferably
formed by suctioning the inside of the cover member 110
after the vertical part 111 of the cover member 110 is
submerged into the molten steel.
[0056] Whether the vertical part 111 is submerged into
the molten steel may be measured through the detection
unit 130. As illustrated in (a) of FIG. 5, when the distance
sensor 130a is used as the detection unit 130, whether
the vertical part 111 is submerged may be determined
by measuring a distance to the melting surface of the
molten steel in the cover member 110 by the distance
sensor 130a. That is, when a result measured by the
distance sensor 130a is transmitted to the control unit,
the control unit may compare the distance to the melting
surface of the molten steel, which is measured by the
distance sensor 130a, with a preset distance to deter-
mine whether the vertical part 111 is submerged.
[0057] Also, as illustrated in (b) of FIG. 5, when the
temperature sensor 130b is used as the detection unit
130, whether the vertical part 111 is submerged may be
determined by detecting temperature change of the ver-

tical part 111 submerged into the molten steel using a
plurality of temperature sensors 130b installed to the ver-
tical part 111 in a longitudinal direction thereof.
[0058] A slab may be manufactured by injecting the
molten steel to the mold 30 through the submerged noz-
zle 32 connected to communicate with the steel outlet
hole 21 at the lower portion of the tundish 20 by opening
the steel outlet hole 21.
[0059] During casting of the slab, the rotational flow of
the molten steel may be formed by continuously injecting
a gas into the tundish 20, and the vacuum state may be
maintained by suctioning the inside of the cover member
110 through the vacuum pump 120. Thus, the rotational
flow may be continuously formed in the tundish 20 during
the casting. Also, since the gas generating the rotational
flow is discharged to an area at which the vacuum is
formed, the molten steel may be prevented from contact-
ing the atmosphere.
[0060] On the other hand, the supply of the molten steel
to the tundish 20 may be temporarily stopped while the
ladle is replaced. In this case, as illustrated in (b) of FIG.
6, since the molten steel in the tundish 20 is continuously
injected to the mold 30, the level of the melting surface
of the molten steel in the tundish 20 decreases. When
the level of the melting surface of the molten steel de-
creases as described above, as the inside of the cover
member 110 is further strongly suctioned by using the
vacuum pump 120, an inner vacuum formation degree
may be adjusted. That is, when the level of the melting
surface of the molten steel in the tundish 20 decreases,
the level of the melting surface of the molten steel in the
cover member 110 may decreases in a corresponding
manner. Thus, as the operation of the vacuum pump 120
is controlled according to variation in level of the melting
surface of the molten steel, which is measured by the
detection unit 130, and the inner vacuum formation de-
gree in the cover member 110 increases more than that
when the level of the melting surface of the molten steel
decreases, the level of the melting surface of the molten
steel in the cover member 110 may be constantly main-
tained. Here, since the molten steel may be discharged
through the exhaust hole 114 when the inside of the cover
member 110 is excessively suctioned, the operation of
the vacuum pump 120 is preferably controlled suitable
to a variation quantity of the level of the melting surface.
Also, since the level of the melting surface of the molten
steel between the induction members 25 may be con-
stantly maintained, the rotational flow of the molten steel
may be continuously formed regardless of the variation
in level of the melting surface.
[0061] As described above, the rotational flow of the
molten steel, which is formed between the induction
members 25, i.e., the lower portion of the cover member
110, may be continuously maintained regardless of the
variation in level of the melting surface of the molten steel
in the tundish 20. As the rotational flow of the molten steel
is continuously formed in the tundish 20 during the cast-
ing of the slab, the residence time of the molten steel in
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the tundish 20 may increase to effectively remove the
inclusions in the molten steel. Also, the molten steel may
be prevented from contacting the atmosphere in the area
at which the rotational flow of the molten steel is formed
to prevent the reoxidation of the molten steel.
[0062] Although the specific embodiments are de-
scribed and illustrated by using specific terms, the terms
are merely examples for clearly explaining the embodi-
ments, and thus, it is obvious to those skilled in the art
that the embodiments and technical terms can be carried
out in other specific forms and changes without changing
the technical idea or essential features. Therefore, it
should be understood that simple modifications accord-
ing to the embodiments of the present invention may be-
long to the technical spirit of the present invention.

INDUSTRIAL APPLICABILITY

[0063] The casting equipment and the casting method
using same in accordance with the exemplary embodi-
ment may effectively remove the inclusions in the molten
steel to maintain the cleanliness of the molten steel. Thus,
the nozzle clogging or the slab defect, which are gener-
ated during casting, may be restricted or prevented, and,
through this, the process efficiency and the productivity
may be enhanced.

Claims

1. Casting equipment comprising:

a cover member installed on a tundish to define
a space in at least a portion of an upper portion
of a melting surface of molten steel accommo-
dated in the tundish;
a vacuum pump connected to the cover member
to form vacuum in the space; and
a control unit configured to control an operation
of the vacuum pump.

2. The casting equipment of claim 1, wherein the cover
member comprises:

a vertical part having a hollow shape in which
upper and lower portions are opened and verti-
cally provided so that at least a portion is sub-
merged into the molten steel; and
a horizontal part connected to an upper portion
of the vertical part to define a space between
the vertical part and the horizontal part,
wherein an exhaust hole is defined in the hori-
zontal part for connection with the vacuum
pump.

3. The casting equipment of claim 2, wherein the hor-
izontal part covers only the upper portion of the ver-
tical part.

4. The casting equipment of claim 3, wherein the hor-
izontal part is seated on an upper portion of the
tundish.

5. The casting equipment of claim 4, wherein a struc-
ture and an induction member are provided in the
tundish,
wherein the structure crosses an inside of the tundish
while being spaced apart from a bottom surface of
the tundish in order to form a flow of molten steel,
and the induction member is disposed at each of
both sides of the structure in parallel to the structure
while being spaced apart from the bottom surface of
the tundish.

6. The casting equipment of claim 5, wherein the in-
duction member has a top surface higher in position
than a top surface of the structure.

7. The casting equipment of claim 6, wherein a nozzle
is provided to supply a gas to the tundish, and
the nozzle is provided at one side of the structure
between the induction members.

8. The casting equipment of claim 7, further comprising
a detection unit configured to measure a level of the
melting surface of the molten steel in the space.

9. The casting equipment of claim 8, wherein the de-
tection unit comprises at least one of a distance sen-
sor and a temperature sensor.

10. A casting method comprising:

preparing a tundish;
injecting molten steel to the tundish;
installing a vacuum forming member on an up-
per portion of the tundish to form vacuum in at
least a partial area of an upper portion of a melt-
ing surface of molten steel accommodated in
the tundish;
forming a rotational flow by blowing a gas into
the molten steel; and
forming vacuum in at least a partial area of the
upper portion of the melting surface of the mol-
ten steel.

11. The casting method of claim 10, wherein the prepar-
ing of the tundish comprises forming an induction
member configured to define an area for forming vac-
uum,
wherein the induction member is formed at each of
both sides of a structure, which crosses an inside of
the tundish while being spaced apart from a bottom
surface of the tundish, in parallel to the structure.

12. The casting method of claim 11, wherein the install-
ing of the vacuum forming member comprises:
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installing a cover member between the induction
members;
forming a space, which is spaced apart from the
melting surface of the molten steel, in the cover
member by submerging at least a portion of the
cover member into the molten steel; and
connecting a vacuum pump to the cover mem-
ber.

13. The casting method of claim 12, wherein the forming
of the rotational flow comprises blowing a gas to one
side of the structure.

14. The casting method of claim 13, wherein the forming
of the vacuum comprises suctioning the space by
operating the vacuum pump.

15. The casting method of claim 14, wherein the forming
of the vacuum is performed when at least a portion
of the cover member is submerged into the molten
steel.

16. The casting method of claim 15, wherein the forming
of the vacuum comprises measuring variation in level
of the melting surface of the molten steel in the
space,
wherein a degree of vacuum of the space is adjusted
according to the variation in level of the melting sur-
face of the molten steel.
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