
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
79

5 
27

3
A

1
*EP003795273A1*

(11) EP 3 795 273 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
24.03.2021 Bulletin 2021/12

(21) Application number: 19804126.1

(22) Date of filing: 13.05.2019

(51) Int Cl.:
B22D 11/04 (2006.01) B22D 11/041 (2006.01)

B22D 11/057 (2006.01)

(86) International application number: 
PCT/KR2019/005738

(87) International publication number: 
WO 2019/221469 (21.11.2019 Gazette 2019/47)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 14.05.2018 KR 20180055134

(71) Applicant: POSCO
Gyeongsangbuk-do 37859 (KR)

(72) Inventors:  
• KIM, Seong Yeon

Pohang-si, Gyeongsangbuk-do 37669 (KR)

• LEE, Hyoung Jun
Pohang-si, Gyeongsangbuk-do 37680 (KR)

• CHO, Kyung Chul
Gwangyang-si, Jeollanam-do 57774 (KR)

• KIM, Ji Joon
Pohang-si, Gyeongsangbuk-do 37669 (KR)

• CHO, Hyun Jin
Pohang-si, Gyeongsangbuk-do 37836 (KR)

(74) Representative: Zech, Stefan Markus
Meissner Bolte Patentanwälte 
Rechtsanwälte Partnerschaft mbB 
Postfach 86 06 24
81633 München (DE)

(54) MOLD

(57) In accordance with an exemplary embodiment,
a mold that solidifies molten steel injected to an inner
space thereof includes a body having the inner space
and a convex member that protrudes in a direction from
an inner surface of the body to the inner space and has
a protruding length gradually decreasing in a direction
from the inner surface to the inner space.

The mold in accordance with exemplary embodi-
ments may suppress or prevent a surface defect and
break out caused by contraction of a solidification cell in
comparison with the related art. That is, the mold in ac-
cordance with the exemplary embodiments has an im-
proved compensation rate with respect to the contraction
of the solidification cell in comparison with the related art.
Particularly, the mold in accordance with the exemplary
embodiments has an improved compensation rate with
respect to contraction in a short side direction of the so-
lidification cell. Thus, a gap between an inner surface of
the mold and the solidification cell may be suppressed
or prevented to thereby suppress or prevent a solidifica-
tion retarded phenomenon.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a mold, and
more particularly, to a mold capable of suppressing or
preventing a defect generated in a slab and a damage
on the slab.

BACKGROUND ART

[0002] In general, a slab is manufactured as molten
steel accommodated in a mold is cooled while passing
through a cooling bed. For example, a continuous casting
process manufactures various shaped products such as
a slab, a bloom, a billet, and a beam blank by injecting
molten steel to a mold having a predetermined inner
shape and continuously drawing a semi-solidified slab
through a lower side of the mold. The slab is manufac-
tured by using a rectangular mold obtained by assem-
bling long side parts and short side parts.
[0003] When the molten steel is supplied into the mold
through a nozzle, a solidification cell is formed from a
surface of the molten steel in the mold, and a thickness
of the solidification cell gradually increases in a down-
ward direction. Also, solidification contraction is gener-
ated because a temperature gradually decreases in the
downward direction. When the solidification contraction
is not compensated by the mold, an air layer is generated
between the mold and the slab. When the air layer is
formed, a heat transfer performance between the mold
and the molten steel or the slab is reduced to generate
a solidification retarded phenomenon, thereby generat-
ing break out and a crack in the slab.
[0004] To resolve the above-described limitations, the
mold is inclined by decreasing a lower width of the mold
to be less than an upper width of the mold. That is, a
solidification contraction rate of a long side of the slab is
compensated by inclining a short side part of the mold
to decrease a lower width of the long side part in com-
parison with an upper width of the long side part, and a
solidification contraction rate of a short side of the slab
is compensated by inclining a side surface of the short
side contacting the long side part of the mold to decrease
a lower width of the short side in comparison with an
upper width of the short side.
[0005] Here, one pair of long side parts are coupled by
adjusting an inclination of the short side to compensate
the solidification contraction rate of the long side of the
slab as described above. Also, the short side is manu-
factured to have a width gradually decreasing from an
upper portion to a lower portion thereof by inclining the
side surface of the short side contacting the long side
part to compensate a solidification contraction rate in a
short side direction of the slab. Here, the solidification
contraction rate of the long side of the slab may be ad-
justed by adjusting or changing the entire inclination of
the short side part when the long side part and the short

side part are coupled. However, the inclination of the side
surface of the short side part may not be changed.
[0006] Thus, the solidification contraction rate of the
long side of the slab is compensated by adjusting an in-
stallation inclination of the short side part or providing
multi-taper to one short side part so that tapered amounts
of upper and lower portions are differentiated. However,
a compensation degree of the solidification contraction
rate of in the short side direction of the slab is typically
less than that of the long side, and the same amount is
compensated instead of adjusting the compensation de-
gree for each of upper and lower portions.
[0007] Thus, the installation inclination of the short side
part of the mold of the related art is larger to increase the
compensation amount for the solidification contraction
rate in the short side direction of the slab. In this case,
however, wear between the short side of the slab and
the short side part of the mold is generated to reduce a
lifespan of the mold and degrade a quality of the slab.

(Related art document)

[0008] Korean Publication Patent No.
10-2013-0074898

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0009] The present disclosure provides a mold capable
of improving a lifespan thereof and suppressing wear with
a slab.
[0010] The present disclosure also provides a mold ca-
pable of compensating a solidification contraction rate of
a solidification cell.

TECHNICAL SOLUTION

[0011] In accordance with an exemplary embodiment,
a mold that solidifies molten steel injected to an inner
space thereof includes: a body having the inner space;
and a convex member that protrudes in a direction from
an inner surface of the body to the inner space and has
a protruding length gradually decreasing in a direction
from the inner surface to the inner space.
[0012] The convex member may have the same width
in a vertical direction.
[0013] The convex member may have a width that
gradually decreases in a downward direction.
[0014] The convex member may have a width less than
that of the body.
[0015] The convex member may have the same width
as that of the body.
[0016] The width of the convex member may gradually
decrease in the downward direction with a constant rate.
[0017] A boundary line between the inner surface of
the body and the convex member may be a straight line.
[0018] The width of the convex member may gradually
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decrease in the downward direction with an inconstant
rate.
[0019] A boundary line between the inner surface of
the body and the convex member may be a curve
[0020] The boundary line may have a convex shape in
an outside direction of the convex member.
[0021] The boundary line may has a concave shape in
an inside direction of the convex member.
[0022] An upper portion of the convex member and an
upper portion of the body may be positioned at the same
height, and the convex member may have a vertical ex-
tension length less than that of the body.
[0023] An upper portion of the convex member and an
upper portion of the body may be positioned at the same
height, and the convex member may have a vertical ex-
tension length equal to that of the body.
[0024] The body may include: one pair of long side
members each extending in one direction and installed
to face each other in a direction crossing the extended
direction; and one pair of short side members extending
to cross the long side members, respectively, and in-
stalled to face each other, thereby sealing a portion be-
tween the one pair of long side members.
[0025] The one pair of short side members may be
inclined so that a spaced distance between the one pair
of short side members gradually decreases in the down-
ward direction.
[0026] A side surface of the short side member, which
contacts the long side member, may be gradually inclined
to a center in a width direction of the short side member
in the downward direction.
[0027] The body may include a protruding member
formed at each of both side ends in an extension direction
of the short side member to form a chamfered surface at
an edge of the casted slab.

ADVANTAGEOUS EFFECTS

[0028] The mold in accordance with the exemplary em-
bodiments may suppress or prevent the surface defect
and the break out caused by the contraction of the solid-
ification cell in comparison with the related art. That is,
the mold in accordance with the exemplary embodiments
may have the improved compensation rate with respect
to the contraction of the solidification cell in comparison
with the related art. Particularly, the mold in accordance
with the exemplary embodiments may have the improved
compensation rate with respect to the contraction in the
short side of the solidification cell in comparison with the
related art. Thus, the generation of the gap between the
inner surface of the mold and the solidification cell may
be suppressed or prevented to thereby suppress or pre-
vent the solidification retarded phenomenon.
[0029] Also, although the inclination of the side surface
of the short side part is not further increased, the con-
traction compensation rate in the short side direction of
the solidification cell may improve.
[0030] In the related art, the installation inclination of

the short side part is further increased to improve the
contraction compensation rate in the short side direction
of the solidification cell. Here, wear between the short
side part of the mold and the short side of the slab may
be generated to reduce the lifespan of the mold and de-
grade the quality of the slab.
[0031] However, although the installation inclination of
the short side part is not increased in the exemplary em-
bodiments, the contraction compensation rate in the
short side direction of the solidification cell may improve
to suppress or prevent the damage on the mold caused
by the wear.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032]

FIG. 1 is a view illustrating a main portion of a general
continuous casting apparatus.
FIG 2 is a three-dimensional view illustrating a mold
in accordance with the exemplary embodiment.
FIG 3 is a front view for explaining a state in which
one pair of short side parts have a spaced distance
gradually decreasing in a downward direction in the
mold in accordance with the exemplary embodiment.
FIG 4 is a front view for explaining an inclined shape
of a side surface of a short side part contacting a
long side part in the mold in accordance with the
exemplary embodiment.
FIG. 5 is a view illustrating the short side part in ac-
cordance with the exemplary embodiment.
FIG 6 is a view for explaining a solidification cell (refer
to (a) of FIG. 6) formed at an upper portion and a
solidification cell (refer to (b) of FIG 6) formed at a
lower portion in the mold in accordance with the ex-
emplary embodiment.
FIG. 7 is a view for explaining a shape of a convex
member, a width of the short side part, and a width
of the convex member in the short side part in ac-
cordance with the exemplary embodiment.
FIG 8 is a view for explaining an extension length of
an inner surface of the short side part in the short
side part in accordance with the exemplary embod-
iment.
FIG. 9 is a view illustrating a short side part in ac-
cordance with a modified example of the exemplary
embodiment.
FIG 10 is a view illustrating a short side part in ac-
cordance with another modified example of the ex-
emplary embodiment.
FIG. 11 is a view illustrating a short side part in ac-
cordance with another exemplary embodiment.
FIG. 12 is a view illustrating a short side part in ac-
cordance with a modified example of the another ex-
emplary embodiment.
FIG 13 is a view illustrating a short side part in ac-
cordance with another modified example of the an-
other exemplary embodiment.
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FIG. 14 is a view illustrating a short side part in ac-
cordance with a yet another exemplary embodiment.
FIG. 15 is a view illustrating a short side part in ac-
cordance with a modified example of the yet another
exemplary embodiment.
FIG 16 is a view illustrating a short side part in ac-
cordance with another modified example of the yet
another exemplary embodiment.
FIG. 17 is a view illustrating a short side part in ac-
cordance with a still another exemplary embodiment.
FIG. 18 is a view illustrating a short side part in ac-
cordance with a modified example of the still another
exemplary embodiment.
FIG 19 is a view illustrating a short side part in ac-
cordance with another modified example of the still
another exemplary embodiment.
FIG 20 is a view illustrating a short side part in ac-
cordance with a yet still another exemplary embod-
iment.
FIG 21 is a three-dimensional view illustrating a mold
in accordance with a still even yet another exemplary
embodiment.
FIG 22 is a three-dimensional view illustrating a mold
in accordance with a still even further exemplary em-
bodiment.
FIG. 23 is a three-dimensional view illustrating a
short side part of the mold in accordance with a still
even further exemplary embodiment.
FIG 24 is a three-dimensional view illustrating a mold
of the related art.
FIG 25 is a view for explaining a solidification cell
(refer to (a) of FIG. 6) formed at an upper portion and
a solidification cell (refer to (b) of FIG 6) formed at a
lower portion in the mold of the related art.

MODE FOR CARRYING OUT THE INVENTION

[0033] Hereinafter, embodiments will be described in
detail with reference to the accompanying drawings. The
present disclosure may, however, be embodied in many
different forms and should not be construed as being
limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the concept
of the invention to those skilled in the art.
[0034] FIG. 1 is a view illustrating a main portion of a
general continuous casting apparatus. FIG. 2 is a three-
dimensional view illustrating a mold in accordance with
an exemplary embodiment. FIG. 3 is a front view for ex-
plaining a state in which one pair of short side parts have
a spaced distance gradually decreasing in a downward
direction in the mold in accordance with an exemplary
embodiment. FIG 4 is a front view for explaining an in-
clined shape of a side surface of a short side part con-
tacting a long side part in the mold in accordance with
an exemplary embodiment.
[0035] (a) of FIG. 5 is a three-dimensional view that is
viewed in an inner surface direction in the short side part

in accordance with an exemplary embodiment. (b) of FIG.
5 is a front view that is viewed in the inner surface direc-
tion in the short side part in accordance with an exemplary
embodiment. (c) of FIG. 5 is a view that is viewed in a
side surface direction in the short side part in accordance
with an exemplary embodiment. a, b and c of (d) of
FIG. 5 are top views at positions a, b and c in a vertical
direction (a height direction or a Z-axis direction) of (c)
of FIG 5.
[0036] FIG 6 is a view for explaining a solidification cell
(refer to (a) of FIG. 6) disposed at an upper portion and
a solidification cell (refer to (b) of FIG. 6) disposed at a
lower portion in the mold in accordance with an exem-
plary embodiment.
[0037] FIG. 7 is a view for explaining a shape of a con-
vex member, a width of the short side part, and a width
of the convex member in the short side part in accordance
with an exemplary embodiment. FIG. 8 is a view for ex-
plaining an extension length of the inner surface of the
short side part in the short side part in accordance with
an exemplary embodiment.
[0038] Referring to FIG. 1, the continuous casting ap-
paratus includes: a ladle 10 storing molten steel refined
in a steel making process; a tundish 20 receiving the
molten steel through an injection nozzle connected to the
ladle 10 and temporarily storing the molten steel; a mold
300 receiving the molten steel stored in the tundish 20
and initially solidifying the molten steel into a predeter-
mined shape; and a submerged nozzle 22 (hereinafter,
referred to as a nozzle) supplying the molten steel of the
tundish 20 to the mold 300.
[0039] Also, the continuous casting apparatus includes
a cooling bed 40 including a plurality of segments 50,
which are consecutively arranged, for cooling a non-so-
lidified slab 1, which is drawn from the mold 300, and
performing a series of molding processes.
[0040] The mold 300 receives the molten steel from
the tundish 20 and initially solidifies the molten steel into
a predetermined shape. The mold 300 in accordance with
an exemplary embodiment includes: a body having an
inner space; and a convex member 322 protruding in a
direction from an inner surface of the body to the inner
space and having a protruding length from the inner sur-
face to the inner surface, which gradually decreases in
an inner space direction.
[0041] The body in accordance with an exemplary em-
bodiment includes: one pair of long side parts 310 each
extending in one direction and spaced apart from each
other in a direction crossing or perpendicular to the ex-
tension direction; and one pair of short side parts 320
extending in a direction crossing or perpendicular to the
long side parts 310, respectively, and spaced apart from
each other in a direction crossing or perpendicular to the
extension direction. Also, each of the one pair of short
side parts 320 in accordance with an exemplary embod-
iment includes a convex member 322 protruding in the
inner space direction and having a protruding length
gradually decreasing in a downward direction.
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[0042] When a constitution of the mold 300 in accord-
ance with an exemplary embodiment is described again,
the mold 300 includes: one pair of long side parts 310
each extending in one direction and spaced apart from
each other in a direction crossing or perpendicular to the
extension direction; and one pair of short side parts 320
extending in a direction crossing or perpendicular to the
long side parts 310, respectively, spaced apart from each
other in a direction crossing or perpendicular to the ex-
tension direction, and each including the convex member
322 protruding in the inner space direction.
[0043] Hereinafter, the extension direction of each of
the long side parts 310 is defined as a X-axis direction,
and the extension direction of each of the short side parts
320 is defined as a Y-axis direction. Thus, the spaced
direction of the one pair of long side parts 310 is the Y-
axis direction, and the spaced direction of the one pair
of short side parts 320 is the X-axis direction.
[0044] As described above, the one pair of long side
parts 310 each extend in the X-axis direction and are
spaced apart from each other in the Y-axis direction
crossing the X-axis direction. Thus, the one pair of long
side parts 310 face each other in the Y-axis direction.
Hereinafter, the one pair of long side parts 310 are re-
ferred to as first and second long side parts 310.
[0045] The one pair of short side parts 320 each extend
in the Y-axis direction and are spaced apart from each
other in the X-axis direction perpendicular to the Y-axis
direction or the extension direction of the long side parts
310. Thus, the one pair of short side parts 320 face each
other in the X-axis direction. Here, a spaced distance
between the one pair of short side parts 320 may be less
than an extension length of each of the long side parts
310. However, the exemplary embodiment is not limited
thereto. For example, the spaced distance between the
one pair of short side parts 320 may be equal to the ex-
tension length of each of the long side parts 310. Here-
inafter, the one pair of short side parts 320 are referred
to as first and second short side parts 320.
[0046] The mold 300 is constituted as the short side
parts 320 and the long side parts 310 are connected or
coupled to each other. For example, the first short side
part 320 has one end connected to an inner surface of
the first long side part 310 and the other end connected
to an inner surface of the second long side part 310 in
the extension direction, and the second short side part
320 has one end connected to the inner surface of the
first long side part 310 and the other end connected to
the inner surface of the second long side part 310 in the
extension direction.
[0047] When molten steel M is injected into the mold
300, solidification is firstly initiated along an inner surface
of the mold 300, and thus a solidification cell C is formed
along the inner surface of the mold 300. Also, the solid-
ification cell C has a thickness gradually increasing in a
downward direction and is contracted due to cooling
caused by the mold 300 and cooling caused by the out-
side of the mold 300.

[0048] Here, the solidification cell C is mainly contract-
ed in an extension direction of the inner surface of the
mold 300. That is, the solidification cell C is contracted
in the extension direction of the long side part 310 and
the extension direction of the short side part 320 of the
mold 300. When described in more detail with reference
to FIG. 25, the solidification cell (hereinafter, referred to
as a long side solidification cell LC) formed along the long
side part 310 of the mold 300 is mainly contracted in the
extension direction (the X-axis direction) of the long side
part 310, and the solidification cell (hereinafter, referred
to as a short side solidification cell SC) formed along the
short side part 320 of the mold 300 is mainly contracted
in the extension direction (the Y-axis direction) of the
short side part 320. Also, as illustrated in (a) of FIG. 25
and (b) of FIG. 25, the solidification cell C has a thickness
gradually increasing in the downward direction, and each
of the long side solidification cell LC and the short side
solidification cell SC of a lower portion of the mold 300
has a thickness greater than that of an upper portion of
the mold 300.
[0049] Due to the above-described solidification con-
traction of the solidification cell C, the long side solidifi-
cation cell LC has an extension length (a length in the X-
axis direction) gradually decreasing from the upper por-
tion to the lower portion, and the short side solidification
cell SC has an extension length (a length in the Y-axis
direction) gradually decreasing from the upper portion to
the lower portion. Here, each of the long side solidification
cell LC and the short side solidification cell SC is con-
tracted in a central direction of the extension direction
thereof. Thus, as illustrated in (a) of FIG. 25 and (b) of
FIG. 25, each of the long side solidification cell LC and
the short side solidification cell SC of the lower portion
has a length less than that of the upper portion.
[0050] The contraction of the solidification cell C gen-
erates a gap or an air layer between the inner surface of
the mold 300 and the solidification cell C. Since the con-
traction is generated mainly in the central direction of the
extension direction, the gap is mainly generated at cor-
ners of the mold 300 (refer to (b) of FIG. 25). Thus, a
heat transfer performance between the mold 300 and the
molten steel M or between the mold 300 and the solidi-
fication cell C is reduced to cause a solidification retarded
phenomenon and thus generate break out and a crack
in the slab.
[0051] To resolve the above-described limitation, the
mold 300 having an inner width gradually decreasing in
the downward direction is generally prepared.
[0052] In more detail, when the first and second short
side parts 320 face each other, as illustrated in FIGS. 2
and 3, each of the first and second short side parts 320
is gradually inclined in the downward direction and be-
comes adjacent to a center of the extension direction (the
X-axis direction) of the long side part 310 as illustrated
in FIGS. 2 and 3. In other words, the first and second
short side parts 320 are inclined so that a spaced distance
between the first short side part 320 and the second short
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side part 320 gradually decreases in the downward di-
rection. Thus, a lower spaced distance SL between the
first short side part 320 and the second short side part
320 is shorter than an upper spaced distance SL. The
above-described variation of the spaced distance be-
tween the first short side part 320 and the second short
side part 320 eventually represents that a length of the
long side of the slab gradually decreases in the downward
direction.
[0053] Here, when the spaced distance between the
first and second short side parts 320 gradually decreases
in the downward direction, an inclination angle thereof
may be varied in accordance with a contraction rate of
the long side solidification cell LC. That is, the inclination
angle may be adjusted so that the spaced distance be-
tween the one pair of short side parts 320 gradually de-
creases in the downward direction in accordance with
the contraction rate in which the extension length of the
long side solidification cell LC gradually decreases in the
downward direction.
[0054] Thus, although the long side solidification cell
LC is gradually contracted in the downward direction, the
gap between the solidification cell C and an inner wall of
the mold, more particularly between the short side part
320 and both ends of the long side solidification cell LC
may be prevented or suppressed due to the one pair of
short side parts 320 having the spaced distance gradually
decreasing in the downward direction.
[0055] Here, the feature in which the one pair of short
side parts 320 are disposed so that the spaced distance
therebetween gradually decreases in the downward di-
rection may represent that contraction in the direction of
the long side of the solidification cell C is compensated.
Thus, a surface defect and break out in accordance with
solidification contraction of the long side solidification cell
LC may be prevented or suppressed.
[0056] Also, each of the first and second short side
parts 320 has an extension length SW gradually decreas-
ing in the downward direction. In other words, as illus-
trated in FIG. 4, each of the first and second short side
parts 320 has the extension length (an extension length
in the Y-axis direction) gradually decreasing in the down-
ward direction.
[0057] Hereinafter, the length in the Y-axis direction of
the short side part 320 is referred to as a width SW of
the short side part. When the width of the short side part
320 is described again, the width SW gradually decreas-
es in the downward direction. Thus, each of the first and
second short side parts 320 has the lower width SW less
than the upper width SW. Thus, the spaced distance be-
tween the first and second sides 310 gradually decreases
in the downward direction.
[0058] Here, the feature in which each of the first and
second short side parts 320 has the width SW gradually
decreasing in the downward direction may represent that
both side surfaces of the short side part 320, which con-
tact the long side part 310, are inclined surfaces. That is,
as illustrated in FIG. 4, each of both side surfaces of each

of the first and second short side parts 320 may have an
inclined shape so that a spaced distance between a cent-
er in the width direction of the short side part 320 and
each of the both side surfaces gradually decreases from
an upper portion to a lower portion thereof. Thus, each
of the first and second short side parts 320 has a length
in the Y-axis direction, i.e., the width SW, in the downward
direction.
[0059] As described above, as the side surface of the
short side part 320 of the mold 300 is inclined, the spaced
distance between the long side parts 310 disposed to
contact the short side parts gradually decreases in the
downward direction to suppress generation of the surface
defect and the break out caused by the contraction of the
short side solidification cell SC.
[0060] That is, since the extension length of the short
side solidification cell SC gradually decreases in the
downward direction due to the contraction, the both side
surfaces of the short side part 320 are inclined to be grad-
ually close to each other in the downward direction, and
the spaced distance between the first and second long
side parts 310 gradually decreases in the downward di-
rection. Thus, the mold 300 and the solidification cell C,
more particularly, generation of the gap between the both
ends of the short side solidification cell SC and the long
side part 310 is prevented or suppressed.
[0061] Here, the feature in which the both side surfaces
of the short side part 320 are inclined or the spaced dis-
tance between the first and second long side parts 310
gradually decreases in the downward direction may rep-
resent compensation for the contraction in the short side
direction of the solidification cell C. Thus, the generation
of the surface defect and the break out caused by the
solidification contraction of the short side solidification
cell SC is suppressed.
[0062] As described above, the compensation for the
contraction in the short side direction of the solidification
cell C or the slab may be adjusted by adjusting the incli-
nation so that the spaced distance between the first and
second short side parts 320 gradually decreases in the
downward direction.
[0063] However, the inclination of each of the both side
surfaces of the short side part 320 may be determined
when manufactured and may not be varied when coupled
with the long side part 310. Also, since the solidification
contraction rate is varied depending on the kind of steel
and operation conditions, the side surface of the short
side part 320 may not have a sufficiently large inclination.
This may represent that the inclination of each of the both
side surfaces of the short side part 320 is not large
enough to sufficiently compensate the solidification con-
traction rate in the short side direction of the solidification
cell C.
[0064] Thus, although the spaced distance between
the first and second long side parts 310 gradually de-
creases in the downward direction as the both side sur-
faces of the short side part 320 are inclined to be gradually
close to each other, a decrease rate of the gradually de-
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creasing spaced distance between the first and second
long side parts 310 in the downward direction may not
be coincided to or synchronized with the contraction rate
of the short side solidification cell SC, and a difference
therebetween may be great.
[0065] Thus, although the both side surfaces of the
short side part 320 are inclined to be gradually close to
each other, the mold 300 may not sufficiently compen-
sate the contraction in the short side direction of the so-
lidification cell C to still generate the gap as illustrated in
(b) of FIG. 25.
[0066] Thus, in accordance with an exemplary embod-
iment, the mold 300 capable of preventing or further sup-
pressing generation of the gap between the inner surface
of the mold 300 and the solidification cell C therein is
provided. In other words, the mold 300 allowing the inner
surface of the mold 300 and the solidification cell C to
smoothly contact each other without the generation of
the gap or the spaced distance therebetween.
[0067] To this end, in accordance with an exemplary
embodiment, as illustrated in FIGS. 2 and 5, the inner
surface of the short side part 320 of the mold 300 has a
protruding or convex shape toward the inner space of
the mold 300, and an upper portion of the inner surface
protrudes further than a lower portion thereof.
[0068] Hereinafter, the short side part 320 in accord-
ance with an exemplary embodiment will be described
in more detail. First, a shape of the short side part 320
in the width direction, i.e., the Y-axis direction, will be
described.
[0069] The short side part 320 has one surface of both
surfaces in the X-axis direction, which is exposed to the
outside of the mold 300, and the other surface exposed
to the inner space of the mold 300 to directly contact the
molten steel M or the solidification cell C. The inner sur-
face of the short side part 320 in accordance with an
exemplary embodiment may have an upward inclined
shape in a direction from both edges in the width direction
to the center, i.e., a convex shape of which the inclination
has a curvature.
[0070] Hereinafter, for convenience of description, the
short side part 320 will be described to include: a short
side member 321 extending in the Y-axis direction so
that the short side part 320 crosses or is perpendicular
to the long side part 310; and a convex member 322
protruding in the direction from the inner surface of the
short side member 321 to the inner space of the mold
300 or the X-axis direction and extending in the Y-axis
direction that is the extension direction of the short side
member 321.
[0071] Also, a length of the convex member 322 in the
Y-axis direction is referred to as a width PW of the convex
member 322. Also, a protruding length from the short
side member 321 to the inner space of the mold 300 of
the convex member 322, i.e., a length in the X-axis di-
rection, is referred to as a protruding length A. Also, in
the both side surfaces of the convex member 322 in the
X-axis direction, one surface contacts or is connected to

the short side member 321, and the other surface faces
the inner space of the mold 300 to contact the molten
steel M or the solidification cell C. The other surface is
the inner surface of the convex member 322 or the short
side part 320.
[0072] When the convex member 322 extends in the
extension direction of the short side member 321, i.e.,
the width direction (the Y-axis direction), the protruding
length A gradually increases from both ends to the center
of the extension direction. In the width direction of the
convex member 322, a point or an area having the max-
imum protruding length A may be a central point of the
width direction of the convex member 322. Thus, the in-
ner surface of the convex member 322 may have an up-
ward inclined shape from the both ends to the center of
the width direction.
[0073] In other words, the convex member 322 may
have a shape in which the protruding length A of the
convex member 322 gradually decreases from the center
to the both ends of the width direction, and the inner sur-
face of the convex member is inclined downward from
the center to the both ends of the width direction.
[0074] Thus, the convex member 322 in accordance
with an exemplary embodiment may have a convex
shape toward the inner space of the mold 300. Also, when
the inner surface of the short side part 320 or the convex
member 322 has an inclination in the width direction, and
the inclination is varied in the Y-axis direction.
[0075] Also, the width PW of the convex member 322
may be less than the width SW of the short side member
321 as illustrated in FIGS. 5 and 7. Here, the center of
the convex member 322 in the width direction and the
center of the short side member 321 in the width direction
may be concentric with each other. Thus, referring to
FIG. 7, an outer area of the both ends in the width direc-
tion of the convex member 322 may be a flat surface that
is the inner surface of the short side member.
[0076] As described above, when the width PW of the
convex member 322 is less than the width SW of the
short side member 321, and the center of the convex
member 322 in the width direction and the center of the
short side member 321 in the width direction are concen-
tric with each other, the inner surface of the short side
part 320 includes the inner surface of the convex member
322 and the inner surface of the short side member 321
corresponding to an outer side of the inner surface of the
convex member 322.
[0077] Hereinafter, a vertical direction of the short side
part 320 in accordance with an exemplary embodiment,
i.e., the Z-axis direction, will be described.
[0078] The inner surface of the short side part 320 or
the convex member 322 in accordance with an exempla-
ry embodiment has the protruding length A that gradually
increases from the both ends to the center in the Y-axis
direction. Here, in the vertical direction (the Z-axis direc-
tion) of the convex member 322 the upper protruding
length A is greater than the lower protruding length A as
illustrated (a) to (d) of FIG. 5. In other words, the lower
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protruding length A is shorter than the upper protruding
length A of the convex member 322. Here, variation of
the protruding length A in the vertical direction may have
a shape that continuously decreases from the upper por-
tion to the lower portion without an area having a constant
inclination (refer to (c) of FIG. 5). However, the exemplary
embodiment is not limited thereto. Although the variation
of the protruding length A in the vertical direction (the Z-
axis direction) gradually decreases from the upper por-
tion to the lower portion, the variation of the protruding
length A in the vertical direction may have a step shape
in which the protruding length A is varied in a partial area
in the vertical direction and is not varied in the other partial
area.
[0079] When the convex member 322 is formed on the
inner surface of the short side member 321 to protrude
or be convex in an inward direction of the mold 300, and
the protruding length A of the convex member 322 has
the upper portion greater than the lower portion and grad-
ually decreases in the downward direction, at least a por-
tion of the inner surface of the short side part 320, par-
ticularly the length of the upper portion, extends further
than that of the related art.
[0080] That is, in the short side part 320 of each of the
exemplary embodiment and the related art, the widths
SW thereof may be equal to each other. However, in case
of the mold 300 in accordance with an exemplary em-
bodiment, the convex member 322 protruding from the
short side member 321 to the inner space of the mold
300 is formed and extends downward from the upper
portion. Thus, an inner surface extension length SIL of
the short side part 320 on which the convex member 322
is formed is greater than an inner surface extension
length SIL of the short side part 320 of the related art
(refer to FIG. 8). That is, the inner surface extension
length SIL of the short side part 320 increases as many
as the protruding length A of the convex member 322.
[0081] Here, the inner surface extension length SIL of
the short side part 320 represents a length of a path from
one end E1 that is one of both ends in the Y-axis direction
to the other end E2 or a path from the other end to the
one end. The inner surface of the short side part 320 in
accordance with an exemplary embodiment has a curved
shape having at least one bent portion instead of a
straight line shape, and a length of a path from one end
to the other end of a curve is greater than that of a path
from one end to the other end of a straight line. Thus,
since the inner surface extension length of the short side
part 320 has a path from the one end E1 to the other end
E2, which increases as the protruding length A of the
convex member 322 increases, the inner surface exten-
sion length SIL of the short side part 320 increases.
[0082] More specifically, when the inner surface exten-
sion length SIL of the short side part 320 in accordance
with an exemplary embodiment is compared with that of
the short side part 320 having an entirely flat inner surface
without the convex member 322 of the related art, the
inner surface extension length SIL of the upper portion

of the inner surface of the short side part 320 in accord-
ance with an exemplary embodiment is greater than that
of an upper portion of the inner surface of the short side
part 320 of the related art. Also, the inner surface exten-
sion length SIL of the lower portion of the inner surface
of the short side part 320 in accordance with an exem-
plary embodiment may be the same as or similar to that
of a lower portion of the inner surface of the short side
part 320 of the related art. Thus, a difference between
the inner surface extension length of the upper area and
the inner surface extension length of the lower area of
the short side part 320 in accordance with an exemplary
embodiment is greater than that of the related art.
[0083] This is because the width SW gradually de-
creases in the downward direction, and additionally, the
inner surface extension length SIL of the short side part
directly contacting the molten steel or the solidification
cell gradually decreases in the downward direction in the
exemplary embodiment while only the width SW of the
short side part 320 of the related art gradually decreases
in the downward direction. Thus, a decreasing rate in
which the inner surface extension length SIL of the short
side part 320 of the related art gradually decreases in
the downward direction is greater than that in which the
inner surface extension length SIL of the short side part
320 in accordance with an exemplary embodiment grad-
ually decreases in the downward direction.
[0084] As described above, the feature of forming the
short side part 320 to have the convex member 322 and
forming the inner surface extension length SIL of the short
side part 320 to gradually decrease in the downward di-
rection is to additionally further compensate the solidifi-
cation contraction rate of the short side direction of the
solidification cell C.
[0085] A variation rate in which the protruding length
A of the convex member 322 gradually decreases in the
downward direction is adjusted in accordance with vari-
ation of the contraction rate of the solidification cell C in
the vertical direction. That is, the variation rate is adjusted
so that the decreasing rate in which the inner surface
extension length SIL of the short side part 320 decreases
as the protruding length A of the convex member 322
gradually decreases in the downward direction is equal
to, synchronized with, or corresponded to the contraction
rate in which the length in the Y-axis direction of the short
side solidification cell SC gradually decreases in the
downward direction as the short side solidification cell
SC is contracted.
[0086] The variation of the protruding length A of the
convex member 322 may be obtained through a plurality
of experiments according to the kind of steel, a casting
speed, or casting equipment.
[0087] In the related art, the contraction rate of the short
side direction of the solidification cell C is compensated
only through variation of the width SW of the short side
part 320. That is, the contraction in the short side direction
of the solidification cell C is compensated as the both
side surfaces of the short side part 320 is gradually close
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to each other in the downward direction. However, as
described above, the inclination of the side surface of the
short side part 320 is determined when the short side
part 320 is manufactured, and when the inclination is
large, a limitation in operation may occur. Thus, compen-
sation for the contraction in the short side direction of the
solidification cell C is limited.
[0088] However, in accordance with an exemplary em-
bodiment, a contraction compensation rate of the short
side direction of the solidification cell C may improve fur-
ther than that of the related art by providing the short side
part 320 including the convex member 322 to protrude
toward the inner space of the mold 300.
[0089] Thus, the generation of the gap between the
short side solidification cell SC and the long side part 310
may be prevented or suppressed more than the related
art due to the contraction in the short side direction of the
solidification cell C or the contraction of the short side
solidification cell SC. Thus, the generation of the surface
crack and the break out caused by the contraction of the
solidification cell C may be suppressed or prevented.
[0090] Hereinafter, a shape of a convex member in ac-
cordance with an exemplary embodiment and a modified
example of an exemplary embodiment will be described
with reference to FIGS. 5 and 9 to 19.
[0091] (a) of FIG. 9 is a three-dimensional view that is
viewed in an inner surface direction in a short side part
in accordance with a modified example of an exemplary
embodiment. (b) of FIG. 9 is a front view that is viewed
in the inner surface direction in the short side part in ac-
cordance with the modified example of the exemplary
embodiment. (c) of FIG. 9 is a view that is viewed in a
side surface direction of the short side part in the short
side part in accordance with the modified example of the
exemplary embodiment. a, b and c of (d) of FIG 9 are
top views at positions a, b and c in the vertical direction
(the height direction or the Z-axis direction) of (c) of FIG.
9.
[0092] (a) of FIG. 10 is a three-dimensional view that
is viewed in an inner surface direction in a short side part
in accordance with another modified example of the ex-
emplary embodiment. (b) of FIG 10 is a front view that is
viewed in the inner surface direction in the short side part
in accordance with the another modified example of the
exemplary embodiment. (c) of FIG. 10 is a view that is
viewed in a side surface direction of the short side part
in the short side part in accordance with the another mod-
ified example of the exemplary embodiment. a, b, and
c of (d) of FIG. 10 are top views at positions a, b, and
c in the vertical direction (the height direction or the Z-
axis direction) of (c) of FIG. 10.
[0093] (a) of FIG. 11 is a three-dimensional view that
is viewed in an inner surface direction in a short side part
in accordance with another exemplary embodiment. (b)
of FIG 11 is a front view that is viewed in the inner surface
direction in the short side part in accordance with the
another exemplary embodiment. (c) of FIG. 11 is a view
that is viewed in a side surface direction of the short side

part in the short side part in accordance with the another
exemplary embodiment. a, b, and c of (d) of FIG. 11
are top views at positions a, b, and c in the vertical
direction (the height direction or the Z-axis direction) of
(c) of FIG 11.
[0094] (a) of FIG. 12 is a three-dimensional view that
is viewed in an inner surface direction in a short side part
in accordance with a modified example of the another
exemplary embodiment. (b) of FIG 12 is a front view that
is viewed in the inner surface direction in the short side
part in accordance with the modified example of the an-
other exemplary embodiment. (c) of FIG. 12 is a view
that is viewed in a side surface direction of the short side
part in the short side part in accordance with the modified
example of the another exemplary embodiment. a, b,
and c of (d) of FIG. 12 are top views at positions a, b,
and c in the vertical direction (the height direction or the
Z-axis direction) of (c) of FIG. 12.
[0095] (a) of FIG. 13 is a three-dimensional view that
is viewed in an inner surface direction in a short side part
in accordance with another modified example of the an-
other exemplary embodiment. (b) of FIG. 13 is a front
view that is viewed in the inner surface direction in the
short side part in accordance with the another modified
example of the another exemplary embodiment. (c) of
FIG. 13 is a view that is viewed in a side surface direction
of the short side part in the short side part in accordance
with the another modified example of the another exem-
plary embodiment. a, b, and c of (d) of FIG. 13 are
top views at positions a, b, and c in the vertical direc-
tion (the height direction or the Z-axis direction) of (c) of
FIG. 13.
[0096] The convex member 322 in accordance with
exemplary embodiments has a protruding length A that
gradually decreases in the downward direction. Also, a
vertical extension length H2 the convex member 322 may
be equal to or less than a vertical extension direction H1
of the short side member 321. Also, a width PW of the
convex member 322 may not be varied in the vertical
direction or gradually decrease in the downward direc-
tion.
[0097] That is, as illustrated in (a) to (c) of FIG. 5, the
vertical extension length H2 of the convex member 322
in accordance with an exemplary embodiment may be
shorter than the vertical extension length H1 of the short
side member 321, and a height of the lower end of the
convex member 322 may be higher than that of the lower
end of the short side member 321. Thus, since an area
corresponding to the lower side of the convex member
322 in the inner surface of the short side member 321 is
an area on which the convex member is not formed, the
inner surface of the short side part 320 contacting the
molten steel or the solidification cell has a flat shape.
[0098] Here, the vertical extension length H2 of the con-
vex member 322 in accordance with the exemplary em-
bodiment may be greater than 0.5 times of and less than
1 times of the vertical extension length H1 of the short
side member 321. More specifically, the vertical exten-
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sion length H2 of the convex member 322 may be 0.9
times of the vertical extension length H1 of the short side
member 321 (refer to (a) and (b) of FIG. 5). Also, the
convex member 322 has the same upper height as the
short side member 321. When a lowermost end of the
short side member 321 of the short side part 320 is 0,
and an uppermost end thereof is 1, the convex member
322 is formed from a 0.1 point in the vertical direction of
the short side member 321, and a flat shape is formed
at an area below the 0.1 point instead of the convex mem-
ber 322.
[0099] However, the exemplary embodiment is not lim-
ited to the vertical extension length H2 of the convex
member 322. The vertical extension length H2 of the con-
vex member 322 may be 0.5 times of the vertical exten-
sion length H1 of the short side member 321 like the mod-
ified example of the exemplary embodiment illustrated in
(a) to (c) of FIG. 9. In case of the modified example in
FIG. 9, the convex member 322 is formed in the upper
area from a 0.5 point of the vertical direction of the short
side member 321, and a flat shape is formed in the lower
area from the 0.5 point.
[0100] However, the exemplary embodiment is not lim-
ited thereto. The vertical extension length H2 of the con-
vex member 322 may be shorter than the vertical exten-
sion length H1 of the short side member 321, more par-
ticularly, less than 0.5 times of the vertical extension
length H1 of the short side member 321.
[0101] Also, the vertical extension length H2 of the con-
vex member 322 may be equal to the vertical extension
length H1 of the short side member 321 like the another
modified example illustrated in FIG. 10. That is, the con-
vex member 322 may be formed over the entire short
side member 321 from the upper portion to the lower
portion thereof.
[0102] The convex member 322 in accordance with
the exemplary embodiments has the constant width PW.
That is, positions of the both ends (one end and the other
end) in the width direction of the convex member 322
may be equal to each other in accordance with the height
thereof.
[0103] Hereinafter, a line connecting one end of the
convex member 322 continuously formed in the height
direction of the convex member 322 and the other end
of the convex member 322 continuously formed in the
height direction of the convex member 322 is defined as
a ’boundary line DL’. In other words, the boundary line
DL may represent a line at which the inner surface of the
short side member 321 meets an outermost side of the
convex member 322. The convex member 322 in accord-
ance with the exemplary embodiments may have the
boundary line DL that is a straight line without a curvature.
This may represent that the width decreases with a con-
stant rate when the width PW of the convex member 322
gradually decreases in the downward direction. Also, the
entire shape of the convex member 322 formed on the
inner surface of the short side member 321 may have a
rectangular shape having no variation in width or area

(refer to FIGS. 5 to 10).
[0104] As described in the above-described exemplary
embodiment and modified examples thereof, each of the
variation rate of the protruding length A of the convex
member 322 in the vertical direction and the vertical ex-
tension length H2 of the convex member 322 is adjusted
to be equal to, synchronized with, or corresponded to the
contraction rate in the Y-axis direction, which gradually
varied less in the downward direction as the short side
solidification cell SC is contracted.
[0105] In the above-described exemplary embodiment
and modified examples thereof, the protruding length A
of the convex member 322 gradually decreases in the
downward direction, but the width PW thereof is constant
in the vertical direction instead of being varied.
[0106] However, the exemplary embodiment is not lim-
ited thereto. The width PW of the convex member 322
may gradually decreases in the downward direction like
the another embodiment illustrated in FIGS. 11 to 13.
That is, the protruding length A of the convex member
322 in accordance with the another embodiment gradu-
ally decreases in the downward direction and the width
PW thereof also gradually decreases in the downward
direction.
[0107] Here, the vertical extension length H2 of the con-
vex member 322 may be less than the vertical extension
length H1 of the short side member 321 like the another
exemplary embodiment and the modified example there-
of illustrated in FIGS. 11 and 12. Thus, the area on which
the convex member 322 is not formed in the inner surface
of the short side member 321, i.e., the lower area of the
short side member 321, may have a flat shape.
[0108] Also, the vertical extension length H2 of the con-
vex member 322 may be equal to the vertical extension
length H1 of the short side member 321 like the another
modified example illustrated in FIG. 13. Thus, the convex
member 322 in accordance with the another modified
example of the another exemplary embodiment may be
formed over the entire short side member 321 from the
upper portion to the lower portion thereof.
[0109] Also, the convex member 322 in accordance
with the another exemplary embodiments has the con-
stant width PW that gradually decreases in the downward
direction. Thus, in the width direction of the convex mem-
ber 322, positions of the both ends are gradually close
to the center of the short side member 321 in the down-
ward direction.
[0110] That is, the positions of the both ends (one end
and the other end) in the width direction may be different
from each other in accordance with the height thereof.
Thus, when a line connecting one end of the convex
member 322 continuously formed in the height direction
of the convex member 322 and the other end of the con-
vex member 322 continuously formed in the height di-
rection of the convex member 322 is defined as a ’bound-
ary line DL’, a shape formed by the boundary line DL may
be a reverse triangular shape (refer to FIGS. 11 to 13)
or a reverse trapezoidal shape (refer to (c) of FIG. 11).
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Also, the convex member 322 in accordance with the
another exemplary embodiment may have the boundary
lien that is a straight line without a curvature. Also, the
entire shape of the convex member 322 may have a re-
verse triangular shape or a reverse trapezoidal shape
having a width or an area that gradually decreases in the
downward direction.
[0111] Here, each of the vertical extension length of
the convex member 322 and the variation rate of the pro-
truding length of the convex member 322 in the vertical
direction is adjusted to be equal to, synchronized with,
or corresponded to the contraction rate in which the
length in the Y-axis direction of the short side solidification
cell SC gradually decreases less in the downward direc-
tion as the short side solidification cell SC is contracted.
[0112] (a) of FIG. 14 is a three-dimensional view that
is viewed in an inner surface direction in a short side part
in accordance with yet another exemplary embodiment.
(b) of FIG. 14 is a front view that is viewed in the inner
surface direction in the short side part in accordance with
the yet another exemplary embodiment. (c) of FIG. 14 is
a view that is viewed in a side surface direction of the
short side part in the short side part in accordance with
the yet another exemplary embodiment. a, b, and c
of (d) of FIG. 14 are top views at positions a, b, and c
in the vertical direction (the height direction or the Z-axis
direction) of (c) of FIG. 14.
[0113] (a) of FIG. 15 is a three-dimensional view that
is viewed in an inner surface direction in a short side part
in accordance with a modified example of the yet another
exemplary embodiment. (b) of FIG. 15 is a front view that
is viewed in the inner surface direction in the short side
part in accordance with the modified example of the yet
another exemplary embodiment. (c) of FIG. 15 is a view
that is viewed in a side surface direction of the short side
part in the short side part in accordance with the modified
example of the yet another exemplary embodiment. a,
b, and c of (d) of FIG. 15 are top views at positions a,
b, and c in the vertical direction (the height direction or
the Z-axis direction) of (c) of FIG 15.
[0114] (a) of FIG. 16 is a three-dimensional view that
is viewed in an inner surface direction in a short side part
in accordance with another modified example of the yet
another exemplary embodiment. (b) of FIG. 16 is a front
view that is viewed in the inner surface direction in the
short side part in accordance with the another modified
example of the yet another exemplary embodiment. (c)
of FIG. 16 is a view that is viewed in a side surface di-
rection of the short side part in the short side part in ac-
cordance with the another modified example of the yet
another exemplary embodiment. a, b, and c of (d) of
FIG. 16 are top views at positions a, b and c in the
vertical direction (the height direction or the Z-axis direc-
tion) of (c) of FIG 16.
[0115] In the above-described convex member 322 in
accordance with the another exemplary embodiment, the
boundary line LD connecting one end of the convex mem-
ber 322 continuously formed in the height direction of the

convex member 322 and the other end of the convex
member 322 continuously formed in the height direction
of the convex member 322 is the straight line without a
curvature.
[0116] However, the another exemplary embodiment
is not limited thereto. For example, the boundary line may
have a curvature like the yet another embodiment illus-
trated in FIGS. 14 to 16. Here, the boundary line DL of
the convex member 322 in accordance with the yet an-
other embodiment may have a shape protruding to the
outside of the convex member 322 or a shape having a
positive curvature. In other words, the width PW of the
convex member 322 gradually decreases in the down-
ward direction, and the decreasing rate is not constant.
[0117] Here, in case of the yet another exemplary em-
bodiment and the modified example of the yet another
exemplary embodiment illustrated in FIGS. 14 and 15,
the vertical extension length H2 of the convex member
322 is less than the vertical extension length H1 of the
short side member 321. Also, in case of the another mod-
ified example of the yet another exemplary embodiment
in FIG. 16, the vertical extension length H2 of the convex
member 322 is equal to the vertical extension length H1
of the short side member 321.
[0118] Also, the boundary line DL of the convex mem-
ber 322 in accordance with the yet another embodiment
may have an approximately triangular shape that pro-
trudes to the outside of the convex member 322 or has
a positive curvature.
[0119] (a) of FIG. 17 is a three-dimensional view that
is viewed in an inner surface direction in a short side part
in accordance with still another exemplary embodiment.
(b) of FIG 17 is a front view that is viewed in the inner
surface direction in the short side part in accordance with
the still another exemplary embodiment. (c) of FIG 17 is
a view that is viewed in a side surface direction of the
short side part in the short side part in accordance with
the still another exemplary embodiment. a, b, and c
of (d) of FIG. 17 are top views at positions a, b and c
in the vertical direction (the height direction or the Z-axis
direction) of (c) of FIG. 17.
[0120] (a) of FIG. 18 is a three-dimensional view that
is viewed in an inner surface direction in a short side part
in accordance with a modified example of the still another
exemplary embodiment. (b) of FIG. 18 is a front view that
is viewed in the inner surface direction in the short side
part in accordance with the modified example of the still
another exemplary embodiment. (c) of FIG. 18 is a view
that is viewed in a side surface direction of the short side
part in the short side part in accordance with the modified
example of the still another exemplary embodiment. a,
b, and c of (d) of FIG 18 are top views at positions a,
b, and c in the vertical direction (the height direction or
the Z-axis direction) of (c) of FIG 18.
[0121] (a) of FIG. 19 is a three-dimensional view that
is viewed in an inner surface direction in a short side part
in accordance with another modified example of the still
another exemplary embodiment. (b) of FIG. 19 is a front
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view that is viewed in the inner surface direction in the
short side part in accordance with the another modified
example of the still another exemplary embodiment. (c)
of FIG. 19 is a view that is viewed in a side surface di-
rection of the short side part in the short side part in ac-
cordance with the another modified example of the still
another exemplary embodiment. a, b, and c of (d) of
FIG. 19 are top views at positions a, b and c in the
vertical direction (the height direction or the Z-axis direc-
tion) of (c) of FIG 19.
[0122] In the above-described convex member 322 in
accordance with the yet another exemplary embodiment,
the boundary line connecting one end of the convex
member 322 continuously formed in the height direction
of the convex member 322 and the other end of the con-
vex member 322 continuously formed in the height di-
rection of the convex member 322 has a shape protruding
to the outside of the convex member 322 or a shape
having a positive curvature. However, the yet another
exemplary embodiment is not limited thereto. For exam-
ple, the boundary line DL of the convex member may
have a shape concave inward the convex member 322
or a shape having a negative curvature like the still an-
other exemplary embodiment illustrated in FIGS. 17 to
19.
[0123] Here, in case of the still another exemplary em-
bodiment and the modified example of the still another
exemplary embodiment illustrated in FIGS. 17 and 18,
the vertical extension length H2 of the convex member
322 is less than the vertical extension length H1 of the
short side member 321. Also, in case of the another mod-
ified example of the still another exemplary embodiment
in FIG. 19, the vertical extension length H2 of the convex
member 322 is equal to the vertical extension length H1
of the short side member 321.
[0124] The convex member 322 in accordance with
the exemplary embodiment to the still another exemplary
embodiment has the width PW less than that of the short
side member 321.
[0125] However, the exemplary embodiments are not
limited thereto. For example, the width PW of the convex
member 322 may correspond to or be equal to the width
SW of the short side member 321 like a yet still another
exemplary embodiment in FIG. 20.
[0126] In this case, the width PW of the convex member
322 in the vertical direction is not the same as the above-
described exemplary embodiment and varied along the
variation of the width SW of the short side member 321.
That is, the width PW of the convex member 322 may
decrease to be equal to or synchronized with the variation
rate of the width SW of the short side member 321 grad-
ually decreasing in the downward direction.
[0127] However, since the protruding length A of the
convex member 322 gradually decreases in the down-
ward direction, the inner surface extension length SIL of
the short side part 320 gradually decreases in the down-
ward direction.
[0128] FIG 21 is a three-dimensional view illustrating

a mold having a convex member disposed on each of a
long side part and a short side part in accordance with a
still even yet another exemplary embodiment. FIG 22 is
a three-dimensional view illustrating a mold having cham-
fered corners in accordance with a still even further ex-
emplary embodiment. FIG. 23 is a three-dimensional
view illustrating a short side part of the mold in accord-
ance with a still even further exemplary embodiment.
[0129] As described above, the short side part 320 of
the mold is configured to include the convex member
322. That is, the inner surface of the short side part 320
has the shape protruding or convex to the inside of the
mold 300.
[0130] However, the exemplary embodiment is not lim-
ited thereto. For example, the long side part 310 of the
mold 300 may include a convex member 312. That is, as
illustrated in the still even yet another exemplary embod-
iment in FIG. 21, the long side part 310 includes a long
side member 311 extending in the X-axis direction to
cross or be perpendicular to the short side part 320 and
a convex member 312 protruding in the Y-axis direction
or the inner space direction of the mold 300 from the inner
surface of the long side member 311 and extending in
the X-axis direction that is an extension direction of the
long side member 311.
[0131] Also, features of the exemplary embodiment to
the yet still another exemplary embodiment described in
FIGS. 5, and 9 to 20 may be applied to the convex mem-
ber 312 of the long side part 310.
[0132] Although each of the long side part 310 and the
short side part 320 includes the convex member 312 and
322 in the still even yet another exemplary embodiment,
the still even yet another exemplary embodiment is not
limited thereto. For example, only the long side part 310
may include the convex member 312 (not shown).
[0133] As described above, the feature in which the
inner surface of the short side part 320 protrudes or is
convex to the inner space of the mold 300 may be applied
to the chamfered mold as in the still even further exem-
plary embodiment in FIG. 22.
[0134] Hereinafter, when the mold 300 in accordance
with the still even further exemplary embodiment is de-
scribed, features overlapped with the above-described
exemplary embodiment will be omitted or simply de-
scribed.
[0135] The mold 300 in accordance with the still even
further exemplary embodiment includes: one pair of long
side parts 310 each extending in one direction and
spaced apart from each other in a direction crossing or
perpendicular to an extension direction thereof; and one
pair of short side parts 320 extending in a direction cross-
ing or perpendicular to the long side parts, respectively,
and spaced apart from each other in a direction crossing
or perpendicular to the extension direction thereof.
[0136] The short side part 320 includes a protruding
member 323 protruding to the inside of the mold 300.
That is, the short side part 320 in accordance with the
still even further exemplary embodiment includes: a short
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side member 321 extending in the Y-axis direction; one
pair of protruding members 323 each extending in a di-
rection from an inner surface of each of both edges in
the Y-axis direction of the short side member 321 to the
inner space of the mold 300; and a convex member 322
protruding in the X-axis direction or a direction from an
inner surface of the short side member 321 to the inner
space of the mold 300 between the one pair of protruding
members 323.
[0137] The protruding member 323 may provide a
chamfered shape to the mold 300 and be referred to as
a chamfered protruding member 323.
[0138] Here, the features of the exemplary embodi-
ment to the yet still another exemplary embodiment de-
scribed in FIGS. 5, and 9 to 20 may be applied to the
convex member 322 of the short side part 320.
[0139] Also, in the chamfered mold, the convex mem-
ber 322 may be additionally provided to the long side part
310 or provided only to the long side part 310.
[0140] In the above-described exemplary embodi-
ments, it is described that the mold 300 has the approx-
imately rectangular shape in which the long side part 310
and the short side part 320 have different lengths from
each other. For example, the exemplary embodiments
are not limited thereto. For example, the mold 300 may
have a square shape.
[0141] In the above-described exemplary embodi-
ments, it is described that the short side part 320 includes
the short side member 321 and the convex member 322,
which are separated, or the long side part 310 includes
a long side member 311 and the convex member 312,
which are separated. However, the short side member
321 and the convex member 322 may be integrated with
each other, and the long side member 311 and the con-
vex member 312 may be integrated with each other.
[0142] As described above, the mold 300 in accord-
ance with the exemplary embodiments may suppress or
prevent the surface defect and the break out caused by
the contraction of the solidification cell C in comparison
with the related art. That is, the mold 300 in accordance
with the exemplary embodiments may have the improved
compensation rate with respect to the contraction of the
solidification cell C in comparison with the related art.
Particularly, the mold 300 in accordance with the exem-
plary embodiments has the improved compensation rate
with respect to the contraction in the short side direction
of the solidification cell C in comparison with the related
art. Thus, the generation of the gap between the inner
surface of the mold 300 and the solidification cell C may
be suppressed or prevented to thereby suppress or pre-
vent the solidification retarded phenomenon.
[0143] Also, although the inclination of the side surface
of the short side part 320 is not further increased, the
contraction compensation rate in the short side direction
of the solidification cell C may improve.
[0144] In the related art, an installation inclination of
the short side part 320 is further increased to improve
the contraction compensation rate in the short side di-

rection of the solidification cell C. Here, wear between
the short side part 320 of the mold and a short side of
the slab may be generated to reduce a lifespan of the
mold 300 and degrade a quality of the slab.
[0145] However, in the exemplary embodiments, al-
though the installation inclination of the short side part
320 is not further increased, the contraction compensa-
tion rate in the short side direction of the solidification cell
C may improve to suppress or prevent damage on the
mold 300 caused by the wear.

INDUSTRIAL APPLICABILITY

[0146] The mold in accordance with the exemplary em-
bodiments may suppress or prevent the surface defect
and the break out caused by the contraction of the solid-
ification cell in comparison with the related art. That is,
the mold in accordance with the exemplary embodiments
may have the improved compensation rate with respect
to the contraction of the solidification cell in comparison
with the related art. Particularly, the mold in accordance
with the exemplary embodiments may have the improved
compensation rate with respect to the contraction in the
short side of the solidification cell in comparison with the
related art. Thus, the generation of the gap between the
inner surface of the mold and the solidification cell may
be suppressed or prevented to thereby suppress or pre-
vent the solidification retarded phenomenon.

Claims

1. A mold that solidifies molten steel injected to an inner
space thereof, comprising:

a body having the inner space; and
a convex member that protrudes in a direction
from an inner surface of the body to the inner
space and has a protruding length gradually de-
creasing in a direction from the inner surface to
the inner space.

2. The mold of claim 1, wherein the convex member
has the same width in a vertical direction.

3. The mold of claim 1, wherein the convex member
has a width that gradually decreases in a downward
direction.

4. The mold of claim 1, wherein the convex member
has a width less than that of the body.

5. The mold of claim 1, wherein the convex member
has the same width as that of the body.

6. The mold of claim 3, wherein the width of the convex
member gradually decreases in the downward direc-
tion with a constant rate.
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7. The mold of claim 6, wherein a boundary line be-
tween the inner surface of the body and the convex
member is a straight line.

8. The mold of claim 3, wherein the width of the convex
member gradually decreases in the downward direc-
tion with an inconstant rate.

9. The mold of claim 8, wherein a boundary line be-
tween the inner surface of the body and the convex
member is a curve.

10. The mold of claim 9, wherein the boundary line has
a convex shape in an outside direction of the convex
member.

11. The mold of claim 9, wherein the boundary line has
a concave shape in an inside direction of the convex
member.

12. The mold of claim 1, wherein an upper portion of the
convex member and an upper portion of the body
are positioned at the same height, and
the convex member has a vertical extension length
less than that of the body.

13. The mold of claim 1, wherein an upper portion of the
convex member and an upper portion of the body
are positioned at the same height, and
the convex member has a vertical extension length
equal to that of the body.

14. The mold of any one of claims 1 to 13, wherein the
body comprises:

one pair of long side members each extending
in one direction and installed to face each other
in a direction crossing the extended direction;
and
one pair of short side members extending to
cross the long side members, respectively, and
installed to face each other, thereby sealing a
portion between the one pair of long side mem-
bers.

15. The mold of claim 14, wherein the one pair of short
side members are inclined so that a spaced distance
between the one pair of short side members gradu-
ally decreases in the downward direction.

16. The mold of claim 14, wherein a side surface of the
short side member, which contacts the long side
member, is gradually inclined to a center in a width
direction of the short side member in the downward
direction.

17. The mold of claim 14, wherein the body comprises
a protruding member formed at each of both side

ends in an extension direction of the short side mem-
ber to form a chamfered surface at an edge of the
casted slab.
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