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(54) SIDE SEAL PLATE TRANSFER DEVICE
(67) A side seal plate transfer device comprises: a
pair of side seal plate preheating apparatuses (16) for
accommodating side seal plates (12) for end surfaces of
a pair of cooling rollers (11); a pair of side seal plate
pressing and attachment apparatuses (13); abase (110),
a melting pool (10), the cooling rollers, the side seal plate
pressing and attachment apparatuses and the side seal
plate preheating apparatuses being disposed at posi-
tions closer to the lower side relative to the base; a pair
of guide rails (111) disposed on the base and linearly
extending at outer sides relative to the two end surfaces
of the cooling rollers; a pair of side seal plate transfer
apparatuses (121), travelling on the respective guide
rails, and transferring the side seal plates; a first opening
(131) formed in the base above the melting pool portion;
a pair of second openings (133), serving as paths for
transferring side seal plates and formed on the base; and
a pair of third openings (132), serving as paths for trans-

ferring side seal plates and formed on the base. The side

seal plate transfer device allows an operator to easily
recognize a safe operation area, and can fast transfer
side seal plates from the preheating apparatuses to the

melting pool portion.
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Description
Technical Field

[0001] The presentinventionrelatestoaside sealplate
transfer device.

Background Art

[0002] In adual-roller continuous casting apparatus, a
pair of cooling rollers are oppositely arranged in parallel
at the same height, and side seal plates are respectively
disposed onthe both axial end sides of the cooling rollers,
and molten metal is injected into a space (a melting pool)
surrounded by the pair of cooling rollers and said side
seal plates while rotating the cooling rollers, so that a
cast steel strip can be manufactured between the pair of
the cooling rollers toward the lower side.

[0003] In such dual-roller continuous casting appara-
tus, the side seal plates need to be preheated to be about
900-1300°C before casting is started, therefore, for ex-
ample, in the following patent document 1, such a side
seal plate exchange apparatus is arranged, that is, after
being preheated to about 1200°C in a heater, the side
seal plates are held and rotated to change the direction
through a clamping apparatus, then are driven by a flat-
bed to travel and move, so as to be arranged on both
end sides of the cooling rollers.

Prior art document
Patent document

[0004] Patent document 1: Japanese Patent Applica-
tion Laid-Open No. H5-329583

Summary Of The Invention
Problems to be solved by the invention

[0005] In the side seal plate exchange apparatus of
the dual-roller continuous casting apparatus recorded in
the patent document 1, the side seal plates preheated to
a high temperature are held and rotated to change the
direction through the clamping apparatus, then are driven
by the flatbed to travel and move, so as to move on both
end sides of the cooling rollers.

[0006] Due tothefactthat several operators frequently
perform inspection and operation on a certain floor of the
cooling roller of the continuous casting apparatus in op-
eration, an operation space is required and safety should
be ensured.

[0007] In order to ensure the safety of the operator, it
is expected that the operation areas that can be utilized
for the maintenance and inspection of major devices,
such as the melting pool, side seal plate preheating ap-
paratuses, and side seal plate pressing and attachment
apparatuses are clear at a glance. In addition, it is ex-
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pected that there are no major devices in the operation
area and the operation area is a wider area.

[0008] However, inthe patentdocument 1, the support
serving as the arm with the rotating body is relatively
large in rotation, the moving range is not clear at a glance
before the moving, and thus it is difficult for the operator
to judge a safe operation range. Also, it is assumed that,
in the case of considering a device used for transferring
an object by hanging from the top, it is difficult for the
operator operating on a floor to judge a safe operation
range without knowing the moving range of the object.
[0009] Moreover, as described in the patent document
1, when the side seal plates are moved, compared with
a linear movement, changing the direction of the side
seal plates not only requires a relatively complex device,
but also consumes the moving time. Due to the fact that
even the area capable of being utilized by the operation
is increased, the consumed time on the transfer of the
side seal plates can also cause the cooling of the heated
side seal plates, it is expected to have a configuration of
a device that does not consume time on the transfer of
the side seal plates.

[0010] In view of this situation, the present invention
aims to provide a side seal plate transfer device that al-
lows an operator to easily determine a safe operating
area and can fast transfer side seal plates from the pre-
heating apparatuses to the melting pool.

Method for solving the problems

[0011] The side seal plate transfer device in the inven-
tion for solving the described problems comprises: a pair
of side seal plate preheating apparatuses for receiving
and heating side seal plates which are used in connection
with end surfaces of a pair of cooling rollers constituting
a melting pool of a continuous casting apparatus; a pair
of side seal plate pressing and attachment apparatuses
disposed opposite to the two end surfaces of the cooling
rollers respectively and capable of assembling and dis-
assembling the side seal plates, and enabling the side
seal plates to be pressed and attached to the end sur-
faces of the cooling rollers, the side seal plate transfer
device is characterized by further comprising: a base,
the melting pool, the cooling rollers, the side seal plate
pressing and attachment apparatuses and the side seal
plate preheating apparatuses being provided at positions
closer to the lower side relative to the base; a pair of
guide rails provided on the base, when viewed from
above, at the outer side of the two end surfaces of the
cooling rollers, extending linearly from the side seal plate
pressing and attachment apparatuses to the side seal
plate preheating apparatuses respectively; a pair of side
seal plate transfer apparatuses, travelling on the respec-
tive guide rails, supporting the side seal plates in a de-
tachable manner, and transferring the side seal plates
between the side seal plate preheating apparatuses and
the side seal plate pressing and attachment apparatuses;
a first opening formed on the base above the melting
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pool; a pair of second openings, serving as paths for
transferring the side seal plates from the side seal plate
preheating apparatuses to the side seal plate transfer
apparatuses and formed on the base at a position where
a preset distance is separated from the guide rails to-
wards the cooling roller side; a pair of third openings,
serving as paths for transferring the side seal plates from
the side seal plates transfer apparatuses to the side seal
plate pressing and attachment apparatuses and formed
on the base at a position where the preset distance is
separated from the guide rails towards the cooling roller
side.

[0012] Also, the side seal plate transfer device in the
present invention is characterized in that, the third open-
ings are arranged between the first opening and the guide
rails, and are located in line with the first opening along
the axial direction of the cooling rollers.

[0013] In addition, the side seal plate transfer device
in the present invention is characterized in that, a pair of
sliding plates are respectively arranged on the pair of the
second openings and the pair of the third openings, and
perform opening or closing in a manner that horizontally
move at the lower face side of the base.

[0014] Moreover, the side seal plate transfer device in
the presentinvention is characterized in that, the respec-
tive guide rails are composed of two guide rails, the side
seal plate transfer device is provided with a rack which
is arranged between the two guide rails and extends par-
allel to the guide rails, the side seal plate transfer appa-
ratus comprises a clamping apparatus, a reciprocating
moving apparatus and a lifting moving apparatus, the
clamping apparatus comprises a mechanism for tempo-
rarily clamping the side seal plate, the reciprocating mov-
ing apparatus comprises a pinion and a motor, the pinion
is meshed with the rack and can move along the exten-
sion direction of the rack, the motor drives the pinion, the
lifting moving apparatus comprises a mechanism for en-
abling the clamping apparatus to move up and down at
a position where the preset distance is separated from
the guide rail towards the cooling roller side.

[0015] Further, the side seal plate transfer device in
the present invention is characterized in that, the clamp-
ing apparatus is lifted by the lifting moving apparatus in
a manner that can penetrate through the second opening
or the third opening.

Effect of the invention

[0016] According to the side seal plate transfer device
in the present invention, due to the fact that a quadran-
gular area surrounded by the first opening (a certain po-
sition of the melting pool) and the pair of linear guide rails
exists on the base, and relevant major devices are ar-
ranged under the base, the area on the base can be
utilized by the operator to perform operation and inspec-
tion on the melting pool, the pressing and attachment
apparatus and the preheating apparatus. Therefore, the
operator naturally walks carefully in the area, taking care
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not to place extra object, making it easier to ensure a
safe space for operation.

[0017] Further, due to the fact that the relevant major
devices are arranged under the base, a larger operation
area on the base can be ensured.

[0018] Further, due to the fact that the side seal plate
transfer apparatuses are arranged to travel on the linear
guide rails at the outer side relative to both end surfaces
of the cooling rollers, the operation in the quadrangular
area cannot be hindered, so as to form a general target
for recognizing the periphery of the area.

[0019] Further, due to the fact that the side seal plate
transfer apparatuses travel on the linear guide rails, and
both the second openings and the third openings are
located at the same distance from the inner side of the
linear guide rails, and when viewed from the linear guide
rails, the third openings are arranged at one side close
to the cooling rollers, so that the transfer distance of the
side seal plates can be shortened, and the side seal
plates can be rapidly transferred.

[0020] Moreover, due to the fact that the third openings
(the second openings) are formed between the first open-
ing and the guide rails, and the third openings and the
first opening are located in line with the first opening in
the axial direction of the cooling rollers, it can be ensured
that the operation area surrounded by the first opening,
the pair of the second openings and the pair of the third
openings are relatively large, and easy to recognize the
range of the operation area.

[0021] Moreover, due to the fact that the second open-
ings and the third openings are openings used only when
the side seal plates are transferred, and are not used in
other time, a closed state thereof can be realized through
the sliding plates when not in use, so as to make it easy
to perform the operation safely on the base.

[0022] Moreover, due to the fact that the formation of
the quadrangular area surrounded by the first opening
and the pair of linear guide rails is added with the rack
extending parallel to the linear guide rails, it is easier to
recognize the situation thatthe area appears on the base,
so as to easily ensure the space for performing the op-
eration safely.

[0023] Moreover, due to the fact that the distance, sep-
arated from the guide rails, of the lifting moving apparatus
at the position for clamping the side seal plate at the side
seal plate preheating apparatus is the same as that at
the position for releasing and transferring the side seal
plate at the side seal plate pressing and attachment ap-
paratus, the moving distance can be shortened, and the
side seal plates can be moved more rapidly.

[0024] Moreover, due to the fact that the clamping ap-
paratuses are lifted by the lifting moving apparatuses by
penetrating through the second openings or the third
openings, the side seal plates can be safely and smoothly
transferred from the side seal plate preheating appara-
tuses to the side seal plate pressing and attachment ap-
paratuses.
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Description Of The Drawings
[0025]

Fig. 1 is a top view showing a schematic structure
of main portions in the major embodiment of the dual-
roller continuous casting apparatus using the side
seal plate transfer device in the present invention.

Fig. 2 is a view viewed along the arrow line of a sec-

tion taken along line IlI-Il in Fig. 1.
Fig. 3 is a view viewed along the arrow line of a sec-
tion taken along line llI-lll in Fig. 2.

Fig. 4 is an illustration view of the melting pool.
Detailed Description Of The Preferred Embodiments

[0026] Althoughthe embodiments ofthe side seal plate
transfer device and the dual-roller continuous casting ap-
paratus using the same according to the present inven-
tion are described with reference to the drawings, the
present invention is not limited to the following embodi-
ments described with reference to the drawings.

(Major embodiment)

[0027] The major embodiment of the side seal plate
transfer device and the dual-roller continuous casting ap-
paratus using the same according to the present inven-
tion are described with reference to Figs. 1-4.

[0028] In Figs. 1-4, 1 is molten metal, 10 is a melting
pool, 11 is a cooling roller, 12 is a side seal plate, 13 is
a side seal plate pressing and attachment apparatus, 14
is a tundish, 15 is a moving guide rail, and 16 is a side
seal plate preheating apparatus.

[0029] The cooling rollers 11 are arranged in pairs op-
posite to and parallel to each other at the same height in
a manner that the axial direction is oriented in the hori-
zontal direction. The side seal plates 12 are arranged in
pairs between the pair of the cooling rollers 11 and on
the both axial end sides of the cooling rollers 11 respec-
tively, and the melting pool 10is formed in a space formed
between the side seal plates 12 and the cooling rollers 11.
[0030] The side seal plate pressing and attachment
apparatuses 13 are arranged in pairs between the pair
of the cooling rollers 11 and on the both axial end sides
of the cooling rollers 11 respectively. For the side seal
plate pressing and attachment apparatus 13, by retract-
ing a hydraulic cylinder 13b, a side seal plate support
member 13a that detachably supports the side seal plate
12 deviates away from the end portion of the coolingroller
11, so as to be located at a detachment position P1 at
which the side seal plates 12 are detached. In addition,
forthe side seal plate pressing and attachment apparatus
13, by advancing the hydraulic cylinder 13b, the side seal
plate support member 13a can be located at a pressing
and attachment position P2, at which the side seal plates
12 are pressed and attached to the end portion of the
cooling rollers 11, so as to form the melting pool 10 be-
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tween the cooling rollers 11 and the side seal plates 12.
[0031] The tundish 14 is disposed above the melting
pool 10 formed by the cooling rollers 11 and the side seal
plates 12, and injects molten metal 1 into the melting pool
10. The moving guide rails 15 are disposed above the
melting pool 10, and the tundish 14 moves along the axial
direction of the cooling rollers 11.

[0032] Thatis, the tundish 14 is configured to be moved
along the moving guide rails 15 to-above the melting pool
10 when injecting the molten metal 1 into the melting pool
10, and is moved along the moving guide rails 15 to a
standby position away from upper side of the melting pool
10 in the axial direction of the cooling rollers 11 when
implementing the exchange of the side seal plates 12,
and the like.

[0033] Therefore, the tundish 14 can be moved on the
moving guide rails 15 along the axial direction of the cool-
ingrollers 11 to above the melting pool 10, and then inject
the molten metal 1 into the melting pool 10; moreover,
the tundish 14 can be moved in the direction perpendic-
ular to the axial direction of the cooling rollers 11 to the
standby position when implementing the exchange of the
side seal plates 12, and the like.

[0034] The side seal plate preheating apparatuses 16
are disposed at the following positions, that is, the posi-
tions away from the side seal plate pressing and attach-
ment apparatuses 13 in the horizontal direction orthog-
onal to the axial direction of the cooling rollers 11, and
the upper part of the side seal plate preheating appara-
tuses 16 is provided with an inlet/outlet for placing the
side seal plates 12 into the inside or taking out the side
seal plates 12 from the inside. In addition, preferably, the
side seal plate preheating apparatuses 16 are setin such
a manner that the height position (see Fig. 2) of the side
seal plates 12 placed inside and the position in the axial
direction of the cooling rollers 11 (see Fig. 1) are approx-
imately consistent with the position of the side seal plates
12 held by the side seal plate support member 13a at the
detachment position P1 of the side seal plate pressing
and attachment apparatus 13.

[0035] Moreover, between the upper side of the side
seal plate preheating apparatuses 16 and the upper side
of the side seal plate pressing and attachment appara-
tuses 13 disposed in a pairwise manner on both sides in
the axial direction of the cooling rollers 11 respectively,
guide rails 111, two as one set, are respectively disposed
via a base 110 to connect them linearly. On the set of
the guide rails 111, moving tables 112 that can slide along
the guide rails 111 through a sliding block 112a are re-
spectively disposed across the two guide rails 111.
[0036] Onthe movingtables 112, columns 113 are ver-
tically arranged respectively in the manner that the guide
surface faces the cooling roller 11 side. On the guide
surfaces of the columns 113, sliding tables 114 capable
of sliding along the guide surfaces of the columns 113 in
the vertical direction are respectively mounted. On the
surface on the cooling roller 11 side of the sliding table
114, clamping apparatuses, namely a clamping appara-
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tus 115, for clamping and holding the side seal plates 12
in a detachable manner are respectively mounted.
[0037] Inside the columns 113, screw shafts 116 are
respectively arranged in a rotatable manner, the screw
shafts 116 are screwed to the sliding tables 114 in the
vertical direction towards the axial direction through the
nut block (figure is omitted). Servo motors 117 are re-
spectively mounted on the upper part of the columns 113,
and the drive shafts of the servo motors 117 and the
upper end of the screw shafts 116 are connected.
[0038] In other words, when enabling the drive shafts
of the servo motors 117 to rotate so as to drive the screw
shafts 116 to rotate, the sliding tables 114 can slide in
the vertical direction on the guide surfaces of the columns
113 by means of the nut blocks, and the clamping appa-
ratuses 115 can be linearly moved up and down.
[0039] Between the setof the two guide rails 111, racks
118 are respectively provided in the length direction
along the entire length of the guide rails 111. Servo mo-
tors 120 are respectively arranged on the moving tables
112, and the servo motor 120 enables the drive shaft
120a to penetrate through the moving table 112 in the
vertical direction in a manner that the end of the drive
shaft 120a is disposed on the lower portion of the moving
table 112. At the end of the drive shafts 120a of the servo
motors 120, pinions 119 meshed with the racks 118 are
respectively mounted in the coaxial mode.

[0040] In other words, when enabling the drive shaft
120a of the servo motor 120 to rotate and cause the pinion
119 to rotate, via the pinion 119 rotating and moving in
the length direction of the rack 118, the moving table 112
can be moved along the guide rails 111 through the slid-
ing block 112a, so that the clamping apparatus 115 can
be switched between the position P3 above the inlet/out-
let of the side seal plate preheating apparatuses 16 and
the position P4 above the side seal plate support member
13a, wherein, the side seal plate support member 13a is
disposed at the detachment position P1 of the side seal
plate pressing and attachment apparatus 13.

[0041] Insuchanembodiment, the guide rails 111, the
moving table 112, the rack 118, the pinion 119, the servo
motor 120 and the like form the reciprocating moving
apparatus 122; the column 113, the sliding table 114, the
screw shaft 116, the servo motor 117 and the like form
the lifting moving apparatus 123; the reciprocating mov-
ing apparatus 122, the lifting moving apparatus 123, and
the like form moving apparatus; the clamping apparatus
115, the moving apparatuses 122 and 123 and the like
form the side seal plate transfer apparatus 121, and the
cooling rollers 11, the side seal plates 12, the side seal
plate pressing and attachment apparatuses 13, the side
seal plate preheating apparatuses 16, the side seal plate
transfer apparatuses 121 and the like form the dual-roller
continuous casting apparatus.

[0042] In the dual-roller continuous casting apparatus
using the side seal plate transfer apparatuses 121 in the
present embodiment, the side seal plates 12 are dis-
posed on the both axial end sides of the cooling rollers
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11 to form the melting pool 10.

[0043] Firstly, the hydraulic cylinder 13b is contracted
in the manner that the side seal plate support member
13a of the side seal plate pressing and attachment ap-
paratus 13 is arranged at the detachment position P1,
and the servo motor 120 is operated so as to position the
moving table 112 in the manner that the clamping appa-
ratus 115 is arranged at the position P3 above the side
seal plate preheating apparatus 16. Then, the side seal
plates 12 are placed inside the side seal plate preheating
apparatuses 16, and the side seal plate preheating ap-
paratuses 16 are caused to operate, so as to preheat the
side seal plates 12.

[0044] Then, after the side seal plates 12 are preheat-
ed to a range, for example, of 900-1300°C, the drive
shafts of the servo motors 117 are enabled to rotate and
drive the screw shafts 116 to rotate, and the sliding tables
114 are driven to move downwards, so that the clamping
apparatuses 115 can linearly descend in the vertical di-
rection, and the clamping apparatuses 115 are placed
into the side seal plate preheating apparatuses 16, so as
to clamp the side seal plates 12 through the clamping
apparatuses 115. Then, the drive shafts of the servo mo-
tors 117 are enabled to rotate reversely and drive the
screw shafts 116 to rotate reversely, and the sliding ta-
bles 114 are driven to move upwards, so that the clamp-
ing apparatuses 115 can linearly ascend in the vertical
direction, so as to take the side seal plates 12 out of the
side seal plate preheating apparatuses 16.

[0045] Next, the drive shafts 120a of the servo motors
120 are enabled to rotate and drive the pinions 119 to
rotate, and the pinions 119 move along the racks 118,
so that the moving tables 112 can linearly move in the
horizontal direction along the guide rails 111 through the
sliding blocks 112a, and the clamping apparatuses 115
are disposed at the position P4 above the side seal plate
support members 13a of the side seal plate pressing and
attachment apparatuses 13.

[0046] Then, the drive shafts of the servo motors 117
are enabled to rotate and drive the screw shafts 116 to
rotate, and the sliding tables 114 are driven to move
downwards, so that the clamping apparatuses 115 can
linearly descend in the vertical direction, and the side
seal plates 12 are placed on the side seal plate support
members 13a of the side seal plate pressing and attach-
ment apparatuses 13, and then, the clamping appara-
tuses 115 release the side seal plates 12. Then, the drive
shafts of the servo motors 117 are enabled to rotate re-
versely and drive the screw shafts 116 torotate reversely,
and the sliding tables 114 are driven to move upwards,
sothatthe clamping apparatuses 115 can linearly ascend
in the vertical direction.

[0047] Next, the side seal plate support members 13a
of the side seal plate pressing and attachment appara-
tuses 13 are enabled to be located at the pressing and
attachment position P2 by extending the hydraulic cylin-
der 13b, namely: the side seal plates 12 are pressed and
attached to the end portions of the cooling rollers 11, so
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as to form the melting pool 10 between the cooling rollers
11 and the side seal plates 12.

[0048] In other words, in the present embodiment, the
side seal plates 12 can be transferred only in a linear
moving mode under the condition that the side seal plates
12 are not rotationally moved between the side seal plate
preheating apparatuses 16 and the side seal plate press-
ing and attachment apparatuses 13.

[0049] Therefore, in the present embodiment, due to
the fact that the side seal plates 12 can be moved in a
state of being toward the same direction as the state of
pressing the end portion of the cooling rollers 11, and the
moving path of the side seal plates 12 can be shortened,
the side seal plates 12 can be moved rapidly, and thus
the heat release amount of the side seal plates 12 pre-
heated to the high temperature during the moving can
be inhibited.

[0050] Therefore, according to the present embodi-
ment, the heat release amount of the preheated side seal
plates 12 disposed at the end portion position of the cool-
ing rollers 11 can be inhibited, so as to reduce the waste
of heat.

[0051] In addition, due to the fact that the side seal
plates 12 are not rotationally moved between the side
seal plate preheating apparatuses 16 and the side seal
plate pressing and attachment apparatuses 13, there is
no need to ensure the space for rotation, and the space
required for exchanging the side seal plates 12 can be
reduced.

[0052] More concrete description is as follows. The set
of guide rails 111 are linearly arranged on the base 110
between the upper side of the side seal plate preheating
apparatuses 16 and the upper side of the side seal plate
pressing and attachment apparatuses 13. The lifting
moving apparatuses 123 and the clamping apparatuses
115 are arranged on the moving tables 112 moving on
the set of the guide rails 111.

[0053] In this state, when the operator walks on the
base 110, the set of the guide rails 111 will enter the field
of view of the operator, so that the operator can intuitively
recognize the moving range of the moving tables 112.
Therefore, due to the fact that the operator will avoid a
contact accident with the moving tables 112 and the
clamping apparatuses 115, the operator will move in a
manner close to an unconscious feeling without entering
the inner side and vicinity of the set of guide rails 111.
Therefore, the safety of the operator can be ensured eas-
ily.

[0054] In addition, due to the fact that the side seal
plate preheating apparatuses 16 and the side seal plate
pressing and attachment apparatuses 13 can be ar-
ranged separately from each other by using the set of
guide rails 111, the operation space necessary for main-
taining the apparatuses can be ensured. Also, the lifting
moving apparatuses 123 and the clamping apparatuses
115 can also move along with the moving tables 112,
therefore, during the maintenance of the side seal plate
pressing and attachment apparatuses 13 and the like,
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the moving tables 112 are used to move the clamping
apparatuses 115 and the like to a position at which no
obstruction will occur, which can also facilitate performing
the maintenance operation safely.

[0055] In addition, due to the fact that the side seal
plate transfer apparatuses 121 are independently ar-
ranged on the axial both end sides of the cooling rollers
11 respectively in pairs, the exchange of the side seal
plates 12 at one axial end side of the cooling rollers 11
and of the side seal plates 12 at the other end side can
be implemented independently, and the side seal plate
transfer apparatuses 121 of the same size can be applied
regardless of the axial length of the cooling rollers 11.
[0056] Here,the openings 131-133 formedonthe base
110 and the devices around the base 110 will be further
described.

[0057] Although the base 110 is arranged at a fixed
height, and is further provided with devices, the base 110
is also the space for the operator to move or operate in
order to perform the inspection and the like of the devices.
At a lower position relative to the base 110, the melting
pool 10, the coolingrollers 11, the side seal plate pressing
and attachment apparatuses 13 and the side seal plate
preheating apparatuses 16 are arranged. A pair of guide
rails 111 are disposed on the base 110, when viewed
from above, at the outer side of both end surfaces of the
cooling rollers 11, the pair of guide rails 111 extend lin-
early from the side seal plate pressing and attachment
apparatuses 13 to the side seal plate preheating appa-
ratuses 16 respectively.

[0058] The side seal plate transfer apparatuses 121
are in one pair, and travel on the pair of guide rails 111
respectively. The side seal plate transfer apparatuses
121 support the side seal plates 12 in a detachable man-
ner, and transfer the side seal plates 12 between the side
seal plate preheating apparatuses 16 and the side seal
plate pressing and attachment apparatuses 13.

[0059] The firstopening 131 is formed on the base 110
above the melting pool 10. The tundish 14 is placed on
the moving guide rail 15 (left side in Fig. 1) arranged on
the base 110 and the moving guide rail 15 (right side in
Fig. 1) arranged on an upper side relative to the base
110 to move, until the position of the first opening 131.
During the operation of the continuous casing apparatus,
the tundish 14 moves downwards, and injects the molten
metal 1 into the melting pool 10 from the lower portion of
the tundish 14 through the first opening 131.

[0060] In addition, a pair of the second openings 133
are formed on the base 110. The second openings 133
are located at a preset distance from the guide rails 111
towards the cooling rollers 11 side, and are arranged in
amanner corresponding to the respective guiderails 111.
The second openings 133 are the paths for the side seal
plate transfer apparatuses 121 to receive the side seal
plates 12 from the side seal plate preheating apparatuses
16, or to transfer the side seal plates 12 to the side seal
plate preheating apparatuses 16.

[0061] In addition, a pair of the third openings 132 are
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formed on the base 110. The third openings 132 are lo-
cated at a preset distance from the guide rails 111 to-
wards the cooling rollers 11 side, and are arranged in a
manner corresponding to the respective guide rails 111.
The third openings 132 are the paths for the side seal
plate transfer apparatuses 121 to receive the side seal
plates 12 from the side seal plate pressing and attach-
ment apparatuses 13, or to transfer the side seal plates
12 to the side seal plate pressing and attachment appa-
ratuses 13.

[0062] According to the structure, due to the fact that
a quadrangular area surrounded by the first opening 131
(above a certain position of the melting pool 10) and the
pair of linear guide rails 111 exists on the base 110, and
relevant major devices are arranged under the base 110,
the area on the base 110 can be utilized by the operator
to perform operation and inspection on the melting pool
10, the pressing and attachment apparatus 13 and the
preheating apparatus 16.

[0063] Therefore,the operator naturally walks carefully
in the area, taking care not to place extra object, making
it easier to ensure a safe space for operation. For exam-
ple, due to the fact that under the condition of the following
configuration, that is, the second openings 133 and the
third openings 132 are formed at the outer side of the
area enclosed by the pair of guide rails 111, it is difficult
to recognize the range of the operation area, and there-
fore, it is difficult to ensure the safety if no attention is
given to the operator.

[0064] Further, due to the fact that the relevant major
devices are arranged under the base 110, a larger oper-
ation area on the base 110 can be ensured.

[0065] Further, due to the fact that the side seal plate
transfer apparatuses 121 travel on the linear guide rails
111 arranged at the outer side relative to both end sur-
faces of the cooling rollers 11, the operation in the quad-
rangular area cannot be hindered, and it can rather be a
general indication for recognizing the periphery of the
area.

[0066] Further, due to the fact that the side seal plate
transfer apparatuses 121 travel on the linear guide rails
111, and both the second openings 133 and the third
openings 132 are located at the same distance on the
inner side of the linear guide rails 111, also, when viewed
from the linear guide rails 111, the third opening 132 is
arranged at one side close to the cooling roller 11, so
that the transfer distance of the side seal plates 12 can
be shortened, and the side seal plates 12 can be rapidly
transferred.

[0067] Moreover, due tothe fact that the third openings
132 are formed between the first opening 131 and the
guide rails 111, and are located in line with the first open-
ing 131 in the axial direction of the cooling rollers 11, it
can be ensured that the operation area surrounded by
the first opening 131, the pair of the second openings
133 and the pair of the third openings 132 are relatively
large, and easier to recognize the safe operation area.
[0068] Also, due to the fact that the area enclosed by
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the openings 131-133 is also an area between the pair
of guide rails 111, it is also easy to visibly recognize the
area from the pair of guide rails 111. In addition, due to
the fact that the side seal plate transfer apparatuses 121
travel on the guide rails 111, but do not travel in the area
between the pair of guide rails 111, there is no possibility
of colliding with the operator.

[0069] A pair of sliding plates 140 are respectively dis-
posed on the pair of the second openings 133 and the
pair of the third openings 132, and perform opening or
closing in a manner that horizontally move at the lower
face side of the base 110. The opening and closing of
the sliding plates 140 will take the hydraulic cylinder 141
connected with the sliding plates 140 as a drive unit re-
spectively. As long as the sliding plates 140 are light
weighted, an pneumatic cylinder can be used. However,
preferably, the sliding plates 140 has rigidity, in this case,
due to accompanying weight, preferably, the drive unit
is used as the hydraulic cylinder 141.

[0070] According to the structure, due to the fact that
the second openings 133 and the third openings 132 are
openings used only when the side seal plates 12 are
transferred, and are not used in other time, a closed state
thereof can be realized through the sliding plates 140
when not in use, so that the operation can be easily and
safely performed on the base 110 by the operator.
[0071] In addition, respective guide rails 111 are com-
posed of two guide rails. The rack 118 extending parallel
to the guide rails 111 is arranged between the two guide
rails 111. The side seal plate transfer apparatus 121 com-
prises the clamping apparatus 115, the reciprocating
moving apparatus 122 and the lifting moving apparatus
123. The clamping apparatus 115 is provided with a
mechanism for temporally clamping the side seal plate
12. The reciprocating moving apparatus 122 is provided
with a pinion 119 and a motor 120, the pinion 119 are
meshed with the rack 118 and can move along the ex-
tending direction of the rack 118, and the motor 120
drives the pinion 119. The lifting moving apparatus 123
is a mechanism for enabling the clamping apparatus 115
to move up and down at the position separated from the
guide rails 111 towards the cooling roller 11 side by a
preset distance.

[0072] According to the structure, due to the fact that
the formation of the quadrangular area surrounded by
the first opening 131 at which the lower part of the tundish
14 reaches and the pair of guide rails 111 is added with
the rack extending parallel to the guiderail 111, itis easier
to recognize the situation that the quadrangular area ap-
pears on the base 110, so as to easily ensure the safe
space for operation.

[0073] In addition, due to the fact that the distance,
separated from the guide rails 111, of the lifting moving
apparatus 123 at the position for clamping the side seal
plates 12 at the side seal plate preheating apparatuses
16 is substantially the same as that at the position for
releasing and transferring the side seal plates 12 at the
side seal plate pressing and attachment apparatuses 13,
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the moving distance of the side seal plates 12 can be
shortened, the side seal plates do not rotate, and the side
seal plates 12 can be moved more rapidly.

[0074] Moreover, due to the fact that the clamping ap-
paratuses 115 are lifted by the lifting moving apparatuses
123 by penetrating through the second openings 133 or
the third openings 132, the side seal plates 12 can be
safely and smoothly transferred from the side seal plate
preheating apparatuses 16 to the side seal plate pressing
and attachment apparatuses 13.

(Alternative embodiments)

[0075] Furthermore, in the embodiments as described
above, the moving tables 112 can be arranged in a man-
ner that move relative to the guide rails 111 through the
sliding blocks 112a, however, as an alternative embod-
iment, for example, the following manner can also be
used, thatis, instead of the sliding blocks 112a, the mov-
ing tables 112 can be arranged in a manner that move
relative to the guide rails 111 through wheels.

[0076] In addition, in the embodiments as described
above, the following manner is used, that is, through the
racks 118, the pinions 119 and the like, the moving tables
112 can be sliding moved along the guide rails 111, how-
ever, as an alternative embodiment, for example, the fol-
lowing manner can also be used, that is, by means of an
actuator such as a retractable hydraulic cylinder or a ro-
tatable screw shaft and the like, the moving tables 112
can be linearly reciprocated along the guide rails 111.
[0077] Further, in the embodiments as described
above, the following manner is used, that is, by means
of the screw shaft 116 and the like, the moving tables
114 can be sliding moved along the columns 113, how-
ever, as an alternative embodiment, for example, the fol-
lowing manner can also be used, that is, by means of the
actuator such as a retractable hydraulic cylinder, or the
racks and pinions and the like, the moving tables 114
can be moved up and down linearly along the columns
113.

[0078] Further, in the embodiments as described
above, the following manner is used, that is, by means
of the moving guide rails 15, the tundish 14 is enabled
to be moved in a horizontal direction to the standby po-
sition deviated from the upper side of the melting pool 10
toward the axial direction of the cooling rollers 11, how-
ever, as an alternative embodiment, for example, the fol-
lowing manner can also be used, that is, by means of a
lifter, the tundish 14 is enabled to be moved in a vertical
direction toward the standby position further deviated up-
ward from the upper side of the melting pool 10.

[0079] In addition, under the condition that even the
tundish 14 is arranged above the melting pool 10, the
tundish 14 does not interfere with the side seal plate
transfer apparatuses 121, when the exchange of the side
seal plates 12 is implemented, the content that the
tundish 14 moves towards the standby position can also
be omitted.
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Description of symbols

[0080]

1 Molten metal;

10 Melting pool;

1 Cooling roller;

12 Side seal plate;

13 Side seal plate pressing and attachment appa-
ratus;

13a Side seal plate support member;

13b Hydraulic cylinder;

14 Tundish;

15 Moving guide rail;

16 Side seal plate preheating apparatus;

110 Base;

111 Guide rail;

112 Moving table;

112a  Sliding block;

113 Column;

114 Sliding table;

115 Clamping apparatus;

116 Screw shaft;

117 Servo motor;

118 Rack;

119 Pinion;

120 Servo motor;

120a  Drive shaft;

121 Side seal plate transfer device;

122 Reciprocating moving apparatus;

123 Lifting moving apparatus;

131 First opening;

132 Third opening;

133 Second opening;

140 Sliding plate;

141 Hydraulic cylinder.

Claims

1. A side seal plate transfer device, comprising:

a pair of side seal plate preheating apparatuses
for receiving and heating side seal plates which
are used in connection with end surfaces of a
pair of cooling rollers constituting a melting pool
of a continuous casting apparatus;

a pair of side seal plate pressing and attachment
apparatuses disposed opposite to the two end
surfaces of the cooling rollers respectively and
capable of assembling and disassembling the
side seal plates, and enabling the side seal
plates to be pressed and attached to the end
surfaces of the cooling rollers,

the side seal plate transfer device character-
ized by further comprising:

a base, the melting pool, the cooling rollers,
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the side seal plate pressing and attachment
apparatuses and the side seal plate pre-
heating apparatuses being provided at po-
sitions closer to the lower side relative to
the base;

a pair of guide rails provided on the base,
when viewed from above, at the outer side
ofthe two end surfaces of the coolingrollers,
extending linearly from the side seal plate
pressing and attachment apparatuses to
the side seal plate preheating apparatuses
respectively;

a pair of side seal plate transfer apparatus-
es, travelling on the respective guide rails,
supporting the side seal plates in a detach-
able manner, and transferring the side seal
plates between the side seal plate preheat-
ing apparatuses and the side seal plate
pressing and attachment apparatuses;

a first opening formed on the base above
the melting pool;

a pair of second openings, serving as paths
for transferring the side seal plates from the
side seal plate preheating apparatuses to
the side seal plate transfer apparatuses,
and formed on the base at a position where
a preset distance is separated from the
guide rails towards the cooling roller side;
a pair of third openings, serving as paths for
transferring the side seal plates from the
side seal plate transfer apparatuses to the
side seal plate pressing and attachment ap-
paratuses, and formed on the base at a po-
sition where the preset distance is separat-
ed from the guide rails towards the cooling
roller side.

The side seal plate transfer device of claim 1, char-
acterized in that,

the third openings are arranged between the first
opening and the guide rails, and are located in line
with the first opening in the axial direction of the cool-
ing rollers.

The side seal plate transfer device of claim 1 or 2,
characterized in that,

a pair of sliding plates are respectively disposed on
the pair of the second openings and the pair of the
third openings, and perform opening or closing in a
manner that horizontally move at the lower face side
of the base.

The side seal plate transfer device of any one of
claims 1-3, characterized in that,

the respective guide rails are composed of two guide
rails,

the side seal plate transfer device is provided with a
rack which is arranged between the two guide rails
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and extends parallel to the guide rails,

the side seal plate transfer apparatus comprises a
clamping apparatus, a reciprocating moving appa-
ratus and a lifting moving apparatus,

the clamping apparatus comprises a mechanism for
temporarily clamping the side seal plate,

the reciprocating moving apparatus comprises a pin-
ion and a motor, the pinion is meshed with the rack
and can move along the extension direction of the
rack, the motor drives the pinion, and

the lifting moving apparatus comprises amechanism
for enabling the clamping apparatus to move up and
down at a position where the preset distance is sep-
arated from the guide rails towards the cooling roller
side.

The twin-roller continuous casting device of claim 4,
characterized in that,

the clamping apparatus is lifted by the lifting moving
apparatus in a manner that can penetrate through
the second opening or the third opening.
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