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(54) CONTINUOUS CASTING APPARATUS AND METHOD

(57) According to one technical aspect of the present
invention, a continuous casting method is performed in
a continuous casting apparatus having a plurality of seg-
ments continuously provided, so as to continuously cast
a slab drawn from a mold, and can comprise the steps
of: rough milling the slab by setting a roll gap difference
between an input side cylinder and an output side cylinder
of an N-th segment as a first roll gap difference when the

slab is drawn from the mold; and variably reducing the
thickness of the slab by setting the roll gap difference
between the input side cylinder and the output side cyl-
inder of the N-th segment as a second roll gap difference
smaller than the first roll gap difference, when the slab
is not drawn from the mold. The second roll gap difference
can change according to a distance between the end of
the slab and the N-th segment.
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Description

[Technical Field]

[0001] The present disclosure relates to a continuous
casting apparatus and a continuous casting method.

[Background Art]

[0002] Continuous casting technology is being devel-
oped as a steel manufacturing technique. Such continu-
ous casting technology has advantages of being capable
of performing a continuous casting process with a rela-
tively large cross-section, and producing a cast piece
several times larger than a conventional casting appara-
tus.
[0003] Meanwhile, since a cast piece in a continuous
casting technology has a relatively large size and a rel-
atively long distance, weight of the cast piece may be
relatively heavy to tens of tons. Therefore, influence of
the weight and the temperature of the cast piece may
affect the manufacturing environment of the cast piece,
and such influences may cause an error in the production
of the cast piece.
[0004] Such prior art may be easily understood with
reference to Korean Patent Publication No.
2015-0073760, Korean Patent Publication No.
2015-0073397, and the like.

(Patent Document 1) Korean Patent Publication No.
2015-0073760
(Patent Document 2) Korean Patent Publication No.
2015-0073397

[Disclosure]

[Technical Problem]

[0005] The present disclosure has been made to solve
the problems of the prior art described above. One tech-
nical aspect of the present disclosure is to provide a con-
tinuous casting apparatus comprising reducing rolling re-
duction of a roll gap, as a cast piece is drawn and an end
portion of the cast piece progresses, which may prevent
the occurrence of damage, such as collapse of the cast
piece, or the like, even when the cast piece is roughly
milled, and may also reduce a difference in thickness of
the cast piece to be suitable for tolerance to a rolling
operation, and a control method thereof.

[Technical Solution]

[0006] A technical aspect of the present disclosure pro-
poses a continuous casting method. The continuous
casting method may include roughly milling the cast piece
by setting a roll gap difference between an input side
cylinder and an output side cylinder of an Nth segment
as a first roll gap difference, when the cast piece is drawn

from the mold; and variably reducing a thickness of the
cast piece by setting a roll gap difference between the
input side cylinder and the output side cylinder of the Nth

segment as a second roll gap difference smaller than the
first roll gap difference, when the cast piece is not drawn
from the mold. In this case, the second roll gap difference
may change in accordance with a distance between an
end portion of the cast piece and the Nth segment.
[0007] In an embodiment, the second roll gap differ-
ence may change in proportion to a distance between
the end portion of the cast piece and the Nth segment.
[0008] In an embodiment, the roughly milling the cast
piece may include setting a roll gap of cylinders of an (N-
1)th segment as a roll gap of the input side cylinder of the
Nth segment.
[0009] In an embodiment, the roughly milling the cast
piece may include setting a roll gap of cylinders of an
(N+1)th segment as a roll gap of the output side cylinder
of the Nth segment.
[0010] In an embodiment, the variably reducing the
cast piece may include confirming a position of the end
portion of the cast piece; and lowering the roll gap differ-
ence between the input side cylinder and the output side
cylinder of the Nth segment on the basis of a predeter-
mined rolling reduction amount, when the end portion of
the cast piece proceeds beyond a reference distance.
[0011] In an embodiment, the variably reducing the
cast piece may further include adjusting rolling reduction
of an input side cylinder of an (N+1)th segment, on the
basis of an amount of change of rolling reduction of the
output side cylinder of the Nth segment.
[0012] A technical aspect of the present disclosure pro-
poses a continuous casting apparatus. The continuous
casting apparatus may include a segment portion casting
a cast piece, and including a plurality of segments includ-
ing an input side cylinder and an output side cylinder; an
end position detector detecting a position of an end por-
tion of the cast piece; and a controller controlling pres-
sures of cylinders included in the plurality of segments
to adjust rolling reduction of the cast piece, in accordance
with the position of the end portion of the cast piece. In
this case, the controller may set a roll gap difference be-
tween an input side cylinder and an output side cylinder
of an Nth segment as a first roll gap difference, when the
end portion of the cast piece is not detected, and may
set a roll gap difference between the input side cylinder
and the output side cylinder of the Nth segment as a sec-
ond roll gap difference smaller than the first roll gap dif-
ference, when the end portion of the cast piece is detect-
ed.
[0013] In an embodiment, the controller may lower the
roll gap difference between the input side cylinder and
the output side cylinder of the Nth segment on the basis
of a predetermined rolling reduction amount, when the
end portion of the cast piece proceeds beyond a refer-
ence distance.
[0014] In an embodiment, the controller may adjust roll-
ing reduction of an input side cylinder of an (N+1)th seg-
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ment, on the basis of an amount of change of rolling re-
duction of the output side cylinder of the Nth segment.
[0015] The means for solving the above-mentioned
problems does not list all the features of the present dis-
closure. Various means for solving the problems of the
present disclosure can be understood in detail with ref-
erence to specific embodiments of the following detailed
description.

[Advantageous Effects]

[0016] According to an aspect of the present disclo-
sure, occurrence of damage, such as collapse of the cast
piece, or the like may be prevented, even when the cast
piece is roughly milled, by reducing rolling reduction of a
roll gap, as a cast piece is drawn and an end portion of
the cast piece progresses.
[0017] According to an aspect of the present disclo-
sure, a difference in thickness of the cast piece to be
suitable for tolerance to a rolling operation may be re-
duced, by reducing rolling reduction of a roll gap, as a
cast piece is drawn and an end portion of the cast piece
progresses.

[Description of Drawings]

[0018]

FIG. 1 is a view illustrating a state of a continuous
casting apparatus according to an embodiment of
the present disclosure.
FIG. 2 is a view illustrating another state of a contin-
uous casting apparatus according to an embodiment
of the present disclosure.
FIG. 3 is a perspective view illustrating an example
of a segment of the continuous casting apparatus
illustrated in FIG. 1.
FIG. 4 is a cutaway front view illustrating an example
of the segment illustrated in FIG. 3.
FIG. 5 is a block diagram illustrating a configuration
of a continuous casting apparatus according to an
embodiment of the present disclosure.
FIGS. 6A and 6B are views illustrating segments to
be controlled differently in accordance with a position
of an end portion of a cast piece in a continuous
casting apparatus according to an embodiment of
the present disclosure.
FIGS. 7A and 7B are views comparing shapes of a
cast piece to be controlled differently in accordance
with a position of an end portion of a cast piece.
FIG. 8 is a flowchart illustrating a continuous casting
method according to an embodiment of the present
disclosure.

[Best Mode for Invention]

[0019] Hereinafter, preferred embodiments of the
present disclosure will be described with reference to the

accompanying drawings.
[0020] However, the embodiments of the present dis-
closure can be modified into various other forms, and the
scope of the present disclosure may be not limited to the
embodiments described below. Further, the embodi-
ments of the present disclosure may be provided to more
fully explain the present disclosure to those skilled in the
art. It should be understood that the various embodi-
ments of the present disclosure may be different, but
need not be mutually exclusive.
[0021] Also, "comprising" or "including" an element re-
fers to that it may include other elements, rather than
excluding other elements, unless specifically stated oth-
erwise.
[0022] FIG. 1 is a view illustrating a state of a contin-
uous casting apparatus according to an embodiment of
the present disclosure.
[0023] The continuous casting will be described with
reference to an example illustrated in FIG. 1. Molten steel
obtained from a refining process may be injected into a
tundish 10 from a ladle (not illustrated), and the molten
steel temporarily stored in the tundish 10 may be supplied
to a mold 20.
[0024] The molten steel may be subjected to a primary
cooling operation in the mold 20, and may be then solid-
ified through a secondary cooling operation in a strand
line 21 under the mold, to continuously produce a cast
piece (S), such as a billet, a bloom, a slab, or the like.
[0025] The molten steel (M) discharged through the
mold 20 may be subjected to a primary cooling operation
in the mold 20, and may be conveyed through successive
segment(s) (1 to n+1) provided in a continuous casting
facility 100 in a state which a surface thereof is somewhat
solidified, and may be also compressed.
[0026] For example, each segment 110 may include
an upper roller and a lower roller, and may further include
a cylinder providing pressure to the upper roller and the
lower roller. As illustrated in an example, each of the seg-
ments may have an input side cylinder 111 and an output
side cylinder 112, which provide pressure to the upper
roller and the lower roller, on an input side and an output
side, respectively.
[0027] The cast piece (S) may be reduced in a thick-
ness direction using the rollers described above in the
segment corresponding to a final point in a solidification
operation of the cast piece (S), to improve internal quality
of a central portion in a continuous casting process. For
example, a segment corresponding to an end point of a
solidification operation of the cast piece may be roughly
milled and cast under a pressure of about 20 mm, to
smoothly coagulate the cast piece (S) and to enhance
quality such as flatness of the cast piece.
[0028] For example, when a point of the segment (n)
corresponds to the final point in the solidification opera-
tion of the cast piece (S), the segment (n) may be cast
by roughly milling and casting the cast piece (S) under a
pressure of about 20 mm. In this case, a roll separation
force in the segment (n) may be set to be higher than a
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roll separation force in the segment (n-1).
[0029] When a non-coagulated portion of the cast
piece (S) is roughly milled to have a roll gap of 20 mm or
more, the non-coagulated portion of the cast piece (S)
may be collapsed. Therefore, it is important to prevent
the non-coagulated portion of the cast piece (S) from
collapsing.
[0030] Therefore, a continuous casting apparatus ac-
cording to the present disclosure may prevent the cast
piece (S) from collapsing, and the like, by controlling a
roll separation force as the cast piece (S) proceeds, to
roughly mill the cast piece stably. In addition, roll sepa-
ration force may be moderately adjusted to minimize a
difference in thickness between a front end portion and
a rear end portion of the cast piece, to satisfy a reference
value for tolerance to a rolling operation, required in the
subsequent process.
[0031] FIG. 2 is a view illustrating another state of a
continuous casting apparatus according to an embodi-
ment of the present disclosure. FIG. 2 may be an example
in which the situation illustrated in FIG. 1 further pro-
ceeds, and an end portion (Send) of the cast piece (S) is
then derived.
[0032] When the end portion (Send) of the cast piece
(S) is derived in this way, for example, when the cast
piece is not drawn from the mold, such as, when a pres-
sure in the segment (n) is roughly milled under a relatively
high pressure continuously, the problems such as col-
lapse of the end portion (Send) of the cast piece (S) may
occur.
[0033] Therefore, a continuous casting apparatus ac-
cording to an embodiment of the present disclosure may
adjust pressures of cylinders of segments to adjust rolling
reduction of the segment, depending on a position of the
end portion (Send) of the cast piece (S).
[0034] FIG. 3 is a perspective view illustrating an ex-
ample of a segment of the continuous casting apparatus
illustrated in FIG. 1.
[0035] Referring to FIG. 3, a segment 110 may include
an upper roller 32 and a lower roller 34. The upper roller
32 and the lower roller 34 may be provided in forms of a
plurality of rollers.
[0036] Molten steel may be cast and rolled between
the upper roller 32 and the lower roller 34 of the segment
110, to form a slab.
[0037] Upper and lower frames 36 and 38 on which
the upper roller 32 and the lower roller 34 are mounted
may be provided with press-down cylinders 40, to pres-
sure the upper roller 32 and the lower roller 34.
[0038] In the illustrated example, four (4) cylinders,
present one (1) respectively on the left and the right, may
be provided on input and output sides of the segment in
total. However, the number of the cylinders is only illus-
trative, and may be set differently according to an em-
bodiment.
[0039] The cylinders 40 may be fixed by side boxes 42
and 44 on sides of the frame, and may be connected to
tie rods 46.

[0040] The upper roller 32 and the lower roller 34 may
be assembled by girders 48 and 50 between the frames
36 and 38.
[0041] FIG. 4 is a cutaway front view illustrating an ex-
ample of the segment illustrated in FIG. 3.
[0042] Referring to FIG. 4, a segment 400 may include
upper and lower frames 436 and 438, an input side cyl-
inder 440 and an output side cylinder 430 provided ther-
ebetween, and a driving roller 420 disposed between the
input side cylinder 440 and the output side cylinder 430.
[0043] The driving roller 420 may be provided to simply
transport the cast piece, and may be different from the
upper and lower rollers 432 and 434 for rolling the cast
piece by the cylinders 430 and 440. Upper and lower
portions of the cylinder 440 may be connected to each
other by a tie rod 446, and the upper and lower rollers
432 and 434 may apply pressure to the cast piece in
accordance with a pressure of the cylinder 440.
[0044] As described above, a continuous casting ap-
paratus according to an embodiment of the present dis-
closure may control a pressure of a segment in accord-
ance with a position of an end portion of a cast piece,
and will be described in more detail with reference to
FIGS. 5 to 6.
[0045] FIG. 5 is a block diagram illustrating a configu-
ration of a continuous casting apparatus according to an
embodiment of the present disclosure.
[0046] Referring to FIG. 5, a continuous casting appa-
ratus 200 may include a segment portion (not illustrated),
an end position detector 210, and a controller 220.
[0047] The segment portion may include a plurality of
segments for casting a cast piece, and each of the seg-
ments may include an input side cylinder and an output
side cylinder, as described above.
[0048] The end position detector 210 may detect a po-
sition of an end portion of the cast piece (Send, illustrated
in FIG. 2) .
[0049] The end position detector 210 may apply vari-
ous techniques for detecting an end portion of a cast
piece. For example, the end portion of the cast piece may
be detected by using an image detector, or the end por-
tion of the cast piece may be detected by using a heat
detector. In addition, various means may be applied in
the present disclosure, and the end position detector 210
is not limited to any specific means in the present disclo-
sure.
[0050] The controller 220 may control a cylinder of a
segment.
[0051] The controller 220 may adjust pressures of cyl-
inders included in the plurality of segments to adjust roll-
ing reduction of the cast piece, in accordance with a po-
sition of an end portion of the cast piece.
[0052] For example, the controller 220 may set a roll
gap difference between an input side cylinder and an
output side cylinder of an Nth segment as a first roll gap
difference, when the end portion of the cast piece is not
detected, for example, when the cast piece continues to
be drawn from the mold. Meanwhile, the controller 220
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may set a roll gap difference between the input side cyl-
inder and the output side cylinder of the Nth segment as
a second roll gap difference smaller than the first roll gap
difference, when the end portion of the cast piece is de-
tected, for example, when the cast piece is not drawn
from the mold.
[0053] In this case, the second roll gap difference may
change in accordance with a distance between an end
portion of the cast piece and the Nth segment. In one
example, the second roll gap difference may change in
proportion to a distance between the end portion of the
cast piece and the Nth segment.
[0054] For example, the controller 220 may control to
roughly mill the Nth segment corresponding to a final point
in a solidification operation of the cast piece (S) by a
relatively strong pressure, when the cast piece continues
to be drawn from the mold, and may control to gradually
decrease a pressure of the Nth segment in accordance
with a position of the end portion of the cast piece, when
the cast piece is not drawn from the mold and the end
portion of the cast piece is generated.
[0055] The controller 220 may lower the roll gap differ-
ence between the input side cylinder and the output side
cylinder of the Nth segment on the basis of a predeter-
mined rolling reduction amount, when the end portion of
the cast piece proceeds beyond a reference distance.
[0056] For example, the controller 220 may periodical-
ly monitor a distance that the end portion of the cast piece
moves, and when the end portion of the cast piece moves
by the reference distance (Li), the roll gap control of the
Nth segment may be performed by calculating a target
roll gap setting value (rolling reduction (PV) - ΔRi), which
reduces rolling reduction in the Nth segment to be roughly
milled by a specific rolling reduction (ΔRi).
[0057] In one embodiment, the controller 220 may ad-
just rolling reduction of an input side cylinder of an (N+1)th
segment, on the basis of an amount of change of rolling
reduction of the output side cylinder of the Nth segment.
[0058] The controller 220 may be implemented as a
controller such as a programmable logic controller (PLC),
but is not limited thereto.
[0059] FIGS. 6A and 6B are views illustrating seg-
ments to be controlled differently in accordance with a
position of an end portion of a cast piece in a continuous
casting apparatus according to an embodiment of the
present disclosure.
[0060] FIG. 6A illustrates an example in which an end
portion of a cast piece has not yet been formed, and FIG.
6B illustrates an example in which an end portion of a
cast piece has been formed and rolling reduction thereof
is adjusted accordingly.
[0061] First, in the case of FIG. 6A, it can be seen that
molten steel 610 inside of a cast piece is roughly milled
in a segment (n) corresponding to a non-solidified portion
in which the molten steel 610 is less solidified. Therefore,
a difference in heights of cast pieces between a previous
segment (n-1) and a post segment (n+1) may be set as
d1. As a result, since a roll gap difference between an

input side cylinder and an output side cylinder of the seg-
ment (n) may be set to be equal to or greater than a
specific roll gap difference, such a difference in the rolling
reduction may be formed.
[0062] Next, in the case of FIG. 6B, it can be seen that
rolling reduction of a segment (n) is reduced to d2, as an
end portion of a cast piece proceeds. Therefore, rolling
reduction may be reduced by reducing a roll gap differ-
ence between an input side cylinder and an output side
cylinder of the segment (n).
[0063] A rolling reduction of the input side cylinder of
the segment (n+1) may change on the basis of an amount
of change of rolling reduction of the output side cylinder
of the segment (n).
[0064] FIGS. 7A and 7B are views comparing shapes
of a cast piece to be controlled differently in accordance
with a position of an end portion of a cast piece.
[0065] FIG. 7A illustrates an example in which an end
portion of a cast piece has not yet been formed, and FIG.
7B illustrates an example in which an end portion of a
cast piece has been formed and rolling reduction thereof
is adjusted accordingly.
[0066] FIG. 7A illustrates an example in which a cast
piece is roughly milled by setting a roll gap difference
between an input side cylinder and an output side cylinder
of an Nth segment as a first roll gap difference, when the
cast piece is drawn from the mold.
[0067] FIG. 7B illustrates an example in which a thick-
ness of the cast piece is variably reduced by setting a
roll gap difference between the input side cylinder and
the output side cylinder of the Nth segment as a second
roll gap difference smaller than the first roll gap differ-
ence, when the cast piece is not drawn from the mold.
As illustrated, the second roll gap difference may vary
with a distance between the end portion of the cast piece
and the Nth segment.
[0068] As the end portion of the cast piece moves by
a distance (X1), a section in which rolling reduction of
the cast piece varies may also correspond to the distance
(X1).
[0069] For example, it can be seen that, in FIG. 7A, a
roll gap (Rt) may be formed only by the nth segment; and,
in FIG. 7B, a roll gap formed by the nth segment may be
only R1, and the rolling amount may be gradually de-
creased based on the moving distance of the end portion
of the cast rolling reduction R2 may be set by the section
(X1).
[0070] As a result, as the end portion of the cast piece
passes a specific point, rolling reduction of the nth seg-
ment may gradually decrease on the basis of movement
of the end portion of the cast piece. Therefore, tolerance
to a rolling operation may be satisfied, since the end por-
tion of the cast piece may be prevented from collapsing,
and the amount of change of the cast piece may be set
within a specific amount.
[0071] FIG. 8 is a flowchart illustrating a continuous
casting method according to an embodiment of the
present disclosure.
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[0072] Since a continuous casting method illustrated
in FIG. 8 may be performed in a continuous casting ap-
paratus described with reference to FIGS. 1 to 7, it can
be easily understood with reference to the contents de-
scribed with reference to FIGS. 1 to 7.
[0073] In a case in which a cast piece is drawn from a
mold (S810, NO), the continuous casting apparatus may
roughly mill the cast piece by setting a roll gap difference
between an input side cylinder and an output side cylinder
of an Nth segment as a first roll gap difference.
[0074] In a case in which a casting operation in a mold
is completed and a cast piece is drawn from the mold
(S810, YES), the continuous casting apparatus may var-
iably reduce a thickness of the cast piece by setting a roll
gap difference between the input side cylinder and the
output side cylinder of the Nth segment as a second roll
gap difference smaller than the first roll gap difference.
In this case, the second roll gap difference may change
in accordance with a distance between an end portion of
the cast piece and the Nth segment.
[0075] For example, the continuous casting apparatus
may calculate a position of an end portion of the cast
piece, and may track the position (S820).
[0076] When the position of the end portion of the cast
piece is not equal to a predetermined position (PI), the
continuous casting apparatus may perform the roughly
milling under the same condition as the case in which
the cast piece is drawn.
[0077] In one example, the continuous casting appa-
ratus may set a roll gap of cylinders of an (N-1)th segment
as a roll gap of the input side cylinder of the Nth segment.
Alternatively, the continuous casting apparatus may set
a roll gap of cylinders of an (N+1)th segment as a roll gap
of the output side cylinder of the Nth segment.
[0078] When the position of the end portion of the cast
piece is equal to a predetermined position (PI), the con-
tinuous casting apparatus may perform the variably re-
ducing a thickness of the cast piece (S840 to S880).
[0079] For example, the continuous casting apparatus
may calculate a current running distance of the end por-
tion (S840). When the current running distance corre-
sponds to the reference distance (S850), the rolling re-
duction may be reduced by a predetermined reduction
amount, and may be re-adjusted (S860). Further, the
continuous casting apparatus may control the roll gap of
the segment on the basis of this rolling reduction (S870).
[0080] The continuous casting apparatus may stop the
control of the rolling reduction, when the re-adjusted roll-
ing reduction corresponds to the final rolling reduction
(S880, YES). The above-described reduction operation
of the rolling reduction (S840 to S880) may be repeatedly
performed, when the re-adjusted rolling reduction does
not correspond to the final rolling reduction (S880, NO).
[0081] While the present disclosure has been particu-
larly illustrated and described with reference to example
embodiments thereof, it can be understood that the
present disclosure is not limited to the disclosed example
embodiments, but, on the contrary, Those skilled in the

art will appreciate that various modifications, additions,
and substitutions may be possible, without departing
from the scope and spirit of the present disclosure as
disclosed in the accompanying claims.
[0082] Therefore, the spirit of the present disclosure
should not be construed as being limited to the above-
described embodiments, and all of the equivalents or
equivalents of the claims, as well as the following claims.

Claims

1. A continuous casting method, performed in a con-
tinuous casting apparatus having a plurality of seg-
ments continuously provided, to continuously cast a
cast piece drawn from a mold, comprising:

roughly milling the cast piece by setting a roll
gap difference between an input side cylinder
and an output side cylinder of an Nth segment
as a first roll gap difference, when the cast piece
is drawn from the mold; and
variably reducing a thickness of the cast piece
by setting a roll gap difference between the input
side cylinder and the output side cylinder of the
Nth segment as a second roll gap difference
smaller than the first roll gap difference, when
the cast piece is not drawn from the mold,
wherein the second roll gap difference changes
in accordance with a distance between an end
portion of the cast piece and the Nth segment.

2. The continuous casting method according to claim
1, wherein the second roll gap difference changes
in proportion to a distance between the end portion
of the cast piece and the Nth segment.

3. The continuous casting method according to claim
1, wherein the roughly milling the cast piece com-
prises setting a roll gap of cylinders of an (N-1)th

segment as a roll gap of the input side cylinder of
the Nth segment.

4. The continuous casting method according to claim
1, wherein the roughly milling the cast piece com-
prises setting a roll gap of cylinders of an (N+1)th

segment as a roll gap of the output side cylinder of
the Nth segment.

5. The continuous casting method according to claim
1, wherein the variably reducing the cast piece com-
prises:

confirming a position of the end portion of the
cast piece; and
lowering the roll gap difference between the in-
put side cylinder and the output side cylinder of
the Nth segment on the basis of a predetermined
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rolling reduction amount, when the end portion
of the cast piece proceeds beyond a reference
distance.

6. The continuous casting method according to claim
5, wherein the variably reducing the cast piece fur-
ther comprises adjusting rolling reduction of an input
side cylinder of an (N+1)th segment, on the basis of
an amount of change of rolling reduction of the output
side cylinder of the Nth segment.

7. A continuous casting apparatus comprising:

a segment portion casting a cast piece, and in-
cluding a plurality of segments including an input
side cylinder and an output side cylinder;
an end position detector detecting a position of
an end portion of the cast piece; and
a controller controlling pressures of cylinders in-
cluded in the plurality of segments to adjust roll-
ing reduction of the cast piece, in accordance
with the position of the end portion of the cast
piece,
wherein the controller sets a roll gap difference
between an input side cylinder and an output
side cylinder of an Nth segment as a first roll gap
difference, when the end portion of the cast
piece is not detected, and sets a roll gap differ-
ence between the input side cylinder and the
output side cylinder of the Nth segment as a sec-
ond roll gap difference smaller than the first roll
gap difference, when the end portion of the cast
piece is detected.

8. The continuous casting apparatus according to claim
7, wherein the controller lowers the roll gap differ-
ence between the input side cylinder and the output
side cylinder of the Nth segment on the basis of a
predetermined rolling reduction amount, when the
end portion of the cast piece proceeds beyond a ref-
erence distance.

9. The continuous casting apparatus according to claim
8, wherein the controller adjusts rolling reduction of
an input side cylinder of an (N+1)th segment, on the
basis of an amount of change of rolling reduction of
the output side cylinder of the Nth segment.
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