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(67)  Disclosed is a twin-roller continuous casting de-
vice. The device comprises a first fixing device (20) for
pressing a casting roller trolley (10)in a horizontal direc-
tion at a right angle to an axis of casting rollers (1a, 1b),
so as to fix the casting roller trolley in the horizontal di-
rection at a right angle to the axis of the casting rollers,
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Fig. 1

DUAL-ROLLER CONTINUOUS CASTING DEVICE

and a second fixing device (40) for pressing the casting
roller trolley in an axial direction of the casting rollers, so
as to fix the casting roller trolley in the axial direction of
the casting rollers. The casting device can easily replace
a pair of casting rollers, and can fixedly support the pair
of casting rollers at a correct position.
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Description
Technical Field

[0001] The present invention provides a twin-roller
continuous casting device.

Background Art

[0002] In the twin-roller continuous casting device, a
casting roller is required to be replaced sometimes, such
as when the casting roller is degraded due to abrasion
caused by casting operation and the like, when changing
the width of a thin strip, when maintaining or inspecting
and repairing parts, or the like.

[0003] Due tothe fact that the replacement of the cast-
ing roller is accompanied by the stop of the casting op-
eration, it becomes an important task to reduce the work-
ing time for replacing the casting roller while improving
the productivity.

[0004] For example, in the following patent document
1, a metal thin-strip continuous casting apparatus is de-
scribed, which is provided with a pair of casting rollers,
a roller box which is provided with the pair of casting
rollers and can be horizontally movable in the length di-
rection of the rollers from a standby position deviated
from a lower portion of a single side of the casting position
to an intermediate position below the casting position,
and a lifter for lifting the roller box from the intermediate
position toward the casting position.

The prior art documents
Patent documents
[0005]

Patent document 1: Japanese Patent Publication
No. 4234819
Patent document 2: Japanese Patent Publication
No. H5-9185

Summary of the Invention
Problems to be solved by the invention

[0006] However, when the positions of the casting roll-
ers are deviated, the leakage of molten steel may occur
or the quality of the thin strip is reduced. For these rea-
sons, in the twin-roller continuous casting device, it is
required to firmly support the casting rollers at a correct
position.

[0007] In the patent document 1, while it is described
that an indexing device for correctly positioning a frame
mounted with the casting rollers is provided, the specific
structure of the indexing device is not described, and it
is considered that even for a person of ordinary skill in
the art, it is not possible to firmly support the casting roll-
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ers at the correct position.

[0008] In the patent document 2, while it is described
that a pair of positioning pins are fitted with a pin hole
disposed on a lower surface of a frame, a change in the
distance dimension between the positioning pins corre-
sponding to the temperature of the surrounding environ-
ment or a gap for fitting of the pin or the like is required,
and therefore, there is one issue, namely, for the posi-
tioning pins, the aperture of the pin hole needs to be
expanded, and for the reason, it is difficult to firmly sup-
port the casting rollers at the correct position.

[0009] According to the described situations, the
presentinvention aims to solve the problem as described
above, to provide a twin-roller continuous casting device
that can easily replace the pair of casting rollers and can
firmly support the pair of casting rollers at the correct
position.

Means for solving the problem

[0010] A twin-roller continuous casting device for solv-
ing the described problem according to the present in-
vention is provided with a pair of casting rollers having a
cooling function and rotating in mutual directions, and a
trolley carrying the pair of the casting rollers and being
disposed in a manner of capable of traveling on guide
rails, the guide rails extend from a casting position to a
casting roller replacement position, and the twin-roller
continuous casting device is characterized by compris-
ing: a first fixing device, which presses the trolley in the
horizontal direction at a right angle to an axis of the cast-
ing rollers at the casting position, so as to fix the trolley
in the horizontal direction at the right angle to the axis of
the casting rollers; and a second fixing device, which
presses the trolley in an axial direction of the casting roll-
ers at the casting position, so as to fix the trolley in the
axial direction of the casting rollers.

Effects of the invention

[0011] According to the present invention, due to the
fact that the pair of casting rollers in the state of being
carried on the trolley can move from the casting position
to the casting roller replacement position, the pair of cast-
ing rollers can be replaced easily. Due to the fact that the
trolley can be fixed at the casting position relative to the
axis of the casting rollers in the horizontal direction at a
right angle to the axis of the casting rollers and in the
axial direction of the casting rollers, the pair of casting
rollers can be firmly supported at the correct position. By
means of the first fixing device and the second fixing de-
vice, the trolley can also be firmly fixed seamlessly during
the operation even the dimension of the trolley changes
because of temperature change.

Description of the Drawings

[0012]
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Fig.1 shows a top view of a twin-roller continuous
casting device according to a first embodiment of the
present invention.

Fig. 2 shows a side view of the twin-roller continuous
casting device.

Fig. 3 shows the llI-ll arrow view in Fig.2.

Fig. 4 shows a top view of the twin-roller continuous
casting device with a casting position enlarged.
Fig. 5 shows a side view of the twin-roller continuous
casting device with the casting position enlarged.
Fig. 6 is a top view of a twin-roller continuous casting
device with a casting position enlarged according to
a second embodiment of the present invention.
Fig. 7 shows a side view of the twin-roller continuous
casting device with the casting position enlarged.
Fig. 8 shows an enlarged view of the frame line VIII
in Fig. 7.

Fig. 9 shows a front view of the casting position in
the twin-roller continuous casting device.

Detailed description of the preferred embodiments

[0013] The detailed description of the preferred em-
bodiments of a twin-roller continuous casting device ac-
cording to the present invention are described below with
reference to the drawings, however, the present inven-
tionis not limited to the following embodiments described
with reference to the drawings.

[First embodiment]

[0014] A twin-roller continuous casting device accord-
ing to the first embodiment of the present invention is
described with reference to Figs. 1-5.

[0015] Moreover, Fig.1 shows a state before a casting
roller trolley is fixed at the casting position through the
first (horizontal direction at right-angle to an axis of the
casting roller) fixing device and the second (casting roller
axial direction) fixing device. Fig. 4 shows a state when
the casting roller trolley is fixed at the casting position
through the first fixing device and the second fixing de-
vice. Fig. 5 shows a state when the casting roller trolley
is fixed at the casting position through the second fixing
device.

[0016] Inthe twin-roller continuous casting device 100
of the embodiments as shown in Figs. 1-5, on the casting
roller trolley 10 that is disposed in the manner that the
casting roller trolley 10 can travel on a pair of left and
right guide rails 103 and 104 extending from a casting
position PI to a casting roller replacement position P3, a
pair of left and right casting rollers 1a and 1b are carried.
In the twin-roller continuous casting device 100, the cast-
ing position PI, an intermediate position P2, the casting
roller replacement position P3 and a trolley moving de-
vice retreat position P4 are adjacent in the described se-
quence. The pair of left and right guide rails 103 and 104
are constituted by first guide rail bodies 103A and 104A,
second guide rail bodies 103B and 104B, third guide rail
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bodies 103C and 104C, and fourth guide rail bodies 103D
and 104D respectively corresponding to the casting po-
sition PI, the intermediate position P2, the casting roller
replacement position P3 and the trolley moving device
retreat position P4.

[0017] A casting device framework 102 is disposed
outside of the left and right directions (width direction) of
the first guide rail bodies 103A and 104A in the guide
rails 103 and 104. The casting device framework 102 is
provided with a first framework body 102a disposed out-
side the right side of the first guide rail body 103A in the
guide rail 103 and a second framework body 102b dis-
posed outside the left side of the first guide rail body 104A
in the guide rail 104. At the casting roller replacement
position P3, a casting roller trolley replacement device
50 that will be described in details later are disposed.
Also, the pair of left and right guide rails 103 and 104,
the casting device framework 102 and the casting roller
trolley replacement device 50 are disposed on a frame
101.

[0018] The casting roller trolley 10 is provided with a
plate-shaped trolley body 11, and four wheels 13a, 13b,
14a and 14b. The wheel 13a is disposed at a front end
portion 11a side at a right side end portion 11c of the
trolley body 11, and the wheel 13b is disposed at a rear
end portion 11b side at the right side end portion 11c of
the trolley body 11. The wheel 14a is disposed at the
front end portion 11a side at a left side end portion 11d
of the trolley body 11, and the wheel 14b is disposed at
the rear end portion 11b side at the left side end portion
11d of the trolley body 11. That is, wheels 13a and 13b
are disposed to the trolley body 11 in a manner that the
wheels 13a and 13b can travel on the guide rail 103, and
the wheels 14a and 14b are disposed to the trolley body
11 in a manner that the wheels 14a and 14b can travel
on the guide rail 104.

[0019] The pair of left and right casting rollers 1a and
1b carried on the casting roller trolley are supported by
bearing boxes 2aa, 2ab, 2ba and 2bb in a manner that
they can rotate respectively. The bearing boxes 2aa and
2ba are supported by a support member 3a. The bearing
boxes 2ab and 2bb are supported by a support member
3b. The support members 3a and 3b are disposed on the
trolley body 11 of the casting roller trolley 10. These de-
vices are disposed in the manner that the axial direction
of the casting rollers 1a and 1b extends in a front-back
direction of the trolley body 11, and are symmetrically
disposed at the trolley body 11 in the front-back direction
and the left-right direction.

[0020] Inthe casting rollers 1a and 1b, a cooling water
passage (not illustrated) for circulating cooling water is
disposed. At end portions of the casting roller 1a, rotary
joints 4aa and 4ab are respectively disposed. The rotary
joints 4aa and 4ab are connected to end portions of hoses
5a and 5b on one side respectively. End portions of the
hoses 5a and 5b on the other side are respectively con-
nected to the cooling water passage (not illustrated) in
the trolley body 11. Rotary joints 4ba and 4bb are respec-
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tively disposed at end portions of the casting roller 1b.
Similar to the rotary joints 4aa and 4ab, the rotary joints
4ba and 4bb are connected to the cooling water passage
in the trolley body 11 through hoses (not illustrated).
[0021] When the castingroller trolley 10 is disposed at
the casting position PI, the cooling water passage in the
trolley body 11 is connected with a cooling water distri-
bution pipe 107 through a cooling water connector 106
which will be described later in details. A base end side
of the cooling water distribution pipe 107 is connected
with a cooling water supply and discharge source for sup-
plying and discharging the cooling water, to supply and
discharge the cooling water of the cooling water passage
in the casting rollers 1a and 1b through the cooling water
distribution pipe 107, the cooling water connector 106,
the cooling water passage in the trolley body 11, the hos-
es 5a and 5b, the rotary joints 4aa, 4ab, 4ba and 4bb and
the like. In this way, the casting rollers 1a and 1b are
cooled. Moreover, the cooling water distribution pipe 107
is supported by a support member 111 that is disposed
on the frame 101.

[0022] In a center of the rear end portion 11b of the
trolley body 11 in the left-right direction, a concave portion
11ba having a concave shape toward the front end por-
tion 11a side is formed. On the concave portion 11ba, a
second stopper receiving member 18 which is in contact
with a top end portion 47a of a second (casting roller axial
direction) stopper 47 which will be described later in de-
tails is provided. In a center of the front end portion 11a
side of the trolley body 11 in the left-right direction, a
connecting part receiving member 17 which is in contact
with a one end portion 44a of a connecting part 44 of a
second (casting roller axial direction) fixing device 40
which will be described later in details is provided. In a
center of the front end portion 11a side in the middle of
an upper surface of the trolley body 11 in the left-right
direction, a claw portion 11e having a shape in which it
can be caught by a hook 84 of a trolley moving device
80 which will be described later in details is provided.
Moreover, on the trolley body 11, in the centers of the
left-right direction and of the front-back direction, a
through hole 11fis formed through an upper surface por-
tion and a lower surface portion.

[0023] Atthe casting position PI, drive shafts 105a and
105b are supported on the frame 101 by means of a
support member 112. Drive shaft couplings 104a and
104b are disposed at a top end of the drive shafts 105a
and 105b. When the casting roller trolley 10 is disposed
at the casting position PI, the pair of right and left casting
rollers 1a and 1b are coupled to the drive shafts 105a
and 105b via the drive shaft couplings 104a and 104b.
The casting rollers 1a and 1b are rotated relatively by
means of the drive shafts 105a and 105b.

[0024] The twin-roller continuous casting device 100
is provided with a first (hereinafter, referred to as casting
roller axis right-angle horizontal direction) fixing device
20 for fixing the casting roller trolley 10 in the horizontal
direction at the right angle to an axis of the casting rollers
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1a and 1b (casting roller axis right-angle horizontal di-
rection) at the casting position P1. The first fixing device
20 is provided with a first pressing device body 20A and
a second pressing device body 20B, which are disposed
on the first framework body 102a of the casting device
framework 102. The first pressing device body 20A and
the second pressing device body 20B are respectively
provided with a hydraulic cylinder 21.

[0025] The hydraulic cylinder 21 of the first pressing
device body 20A is disposed in the following manner,
that is, a piston rod 21a is enabled to advance or retreat
in the casting roller axis right-angle horizontal direction
by supplying and discharging operating oil (operating flu-
id) to and from the hydraulic cylinder 21, and when the
trolley body 11 is disposed at the casting position PI, the
piston rod 21a is pressed against a position opposite to
the bearing boxes 2aa and 2ba in the casting roller axis
right-angle horizontal direction.

[0026] The first pressing device body 20A is provided
with an operating oil supply and discharge device 30 for
supplying and discharging the operating oil to and from
the hydraulic cylinder 21. The operating oil supply and
discharge device 30 is provided with an operating oil sup-
ply and discharge passage 31, a solenoid valve 32 and
a relief valve 34. A head side and a rod side of the hy-
draulic cylinder 21 of the first pressing device body 20A
are respectively connected to ends of first and second
passages 31a, 31b on one side in the operating oil supply
and discharge passage 31. The solenoid valve 32 is dis-
posed at ends of the first and second passages 31a, 31b
on the other side. The solenoid valve 32 is connected to
an operating oil supply source (not illustrated). Through
the alternative supplying and discharging of the operating
oil to and from the hydraulic cylinder 21 by the solenoid
valve 32, the piston rod 21a is switched to advance or
retreat. In addition, an end of a third passage 31c on one
side in the operating oil supply and discharge passage
31 is coupled to the first passage 31a. The relief valve
34 is disposed in the third passage 31c.

[0027] The hydraulic cylinder 21 of the second press-
ing device body 20B is disposed in the following manner,
thatis, the piston rod 21ais enabled to advance or retreat
in the casting roller axis right-angle horizontal direction
by supplying and discharging operating oil (operating flu-
id) to and from the hydraulic cylinder 21, and when the
trolley body 11 is disposed at the casting position PI, the
piston rod 21a is pressed against a position opposite to
the bearing boxes 2ab and 2bb in casting roller axis right-
angle horizontal direction. The second pressing device
body 20B is provided with the same operating oil supply
and discharge device as that of the first pressing device
body 20A.

[0028] Therefore, a pressing force F1A of the piston
rod 21a of the first pressing device body 20A and a press-
ing force FIB of the piston rod 21a of the second pressing
device body 20B are respectively adjusted to pressing
forces of preset magnitude. In the case of excess press-
ing force, the operating oil is discharged via the relief
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valve 34, and presses the trolley body 11 with a proper
force (force of the preset magnitude). Other devices such
as a pressure accumulator can be also used for inhibiting
the excessive pressure of the operating oil.

[0029] Side protruding portions 15a, 15b, 16a and 16b,
which protrude toward the outer side of the side, are re-
spectively disposed on the right end portion 11c and the
left end portion 11d of the trolley body 11. The side pro-
truding portions 15a, 15b, 16a and 16b are made of, for
example, the same material as that of the casting roller
trolley 10, preferably, steel. When the casting roller trolley
10 is disposed at the casting position PI, the side pro-
truding portions 15a and 16a are disposed at a position
opposite to the piston rod 21a of the first pressing device
body 20A in the casting roller axis right-angle horizontal
direction. When the casting roller trolley 10 is disposed
at the casting position PI, the side protruding portions
15b and 16b are disposed at a position opposite to the
piston rod 21a of the second pressing device body 20B
in the casting roller axis right-angle horizontal direction.
Therefore, both the advancing and retreating amount of
the piston rod 21a of the first pressing device body 20A
and advancing and retreating amount of the piston rod
21a of the second pressing device body 20B can be re-
duced.

[0030] Inaddition, liners (first stoppers) 121aand 121b
are disposed on the second framework body 102b. The
liner 121a is disposed opposite to the side protruding
portion 16a. The liner 121b is disposed opposite to the
side protruding portion 16b. Therefore, when the casting
roller trolley 10 is pressed through the piston rod 21a of
the first pressing device body 20A and the pistonrod 21a
ofthe second pressing device body 20B, the castingroller
trolley 10 can be more correctly disposed at the casting
position P1.

[0031] The twin-roller continuous casting device 100
is provided with a second fixing device 40 for fixing the
casting roller trolley 10 at the casting position Pl in the
axial direction of the casting rollers. The second fixing
device 40 is provided with a hydraulic cylinder 41, the
connecting part 44 and a second stopper 47. The con-
necting part 44 is fixed to the frame 101 by means of a
support 46 via a shaft body 43, and, is fixed to a top end
portion of a piston rod 41a of the hydraulic cylinder 41
via a shaft body 42. The hydraulic cylinder 41 is fixed to
the frame 101 by means of a support 45. The hydraulic
cylinder 41 is connected to the operating oil supply and
discharge device (not illustrated), the top end portion of
the piston rod 41ais enabled to advance or retreat in the
vertical direction by supplying and discharging of the op-
erating oil (operating fluid) to and from the hydraulic cyl-
inder 41 by the operating oil supply and discharge device.
The second fixing device 40 is provided with the same
hydraulic oil supply and discharge device as that of the
first pressing device body 20A. The top end portion of
the piston rod 41a extends upwardly via the shaft body
43, whereby the connecting part 44 is swung by taking
the shaft body 43 as an origin, the one end portion 44a
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disposed on the connecting part 44 presses the connect-
ing part receiving member 17 of the front end portion 11a
of the trolley body 11 at the casting position PI toward
the axial direction of the casting rollers. When the con-
necting part 44 is swung, the piston rod 41a and the con-
necting part 44 are disposed in the manner that the one
end portion 44a is in contact with the connecting part
receiving member 17 of the front end portion 11a of the
trolley body 11.

[0032] The second stopper47 is disposed onthe frame
101. The second stopper 47 is disposed in the following
manner, that is, when the casting roller trolley 10 is dis-
posed at the casting position Pl and is pressed by the
connecting part 44, a top end portion 47a is in contact
with a second stopper receiving member 18 that is dis-
posed on a concave part 11ba of the trolley body 11.
Therefore, by pressing the trolley body 11 with the con-
necting part 44, the casting roller trolley 10 is fixed at the
casting position Pl in the axial direction of the casting
rollers by means of the connecting part 44 and the second
stopper 47.

[0033] Moreover, apressing force F2 of the connecting
part 44 of the piston rod 41a of the second fixing device
40 is adjusted to be a force of preset magnitude. In the
case of excess pressing force, the operating oil is dis-
charged through therelief valve of the operating oil supply
and discharge device of the second fixing device 40, and
presses the trolley body 11 with a proper force (force of
preset magnitude).

[0034] The castingroller trolley replacement device 50
is provided with a support table 52, and the support table
52 is provided with trolley carrying portions 52a and 52b
capable of carrying two casting roller trolleys in parallel.
The support table 52 can be disposed in a manner that
the support table 52 can move along guide rails 51a and
51b disposed on a table 51 at a frame 101C at the casting
roller replacement position P3. The table 51 is in a shape
extending in the right-angle horizontal direction relative
to the extending direction of the guide rails 103 and 104.
Wheels 53a, 53b and 53c intended to travel on the guide
rails 51a and 51b are disposed respectively at the lower
portion of the support table 52. On an upper protruding
part 57 fixed at the end portion of the table 51, a base
end side of a side shifter action actuator 54 is fixed via a
support 56. A top end portion of a shaft body 54a that
advances or retreats by the side shifter action actuator
54 is fixed on the support table 52 via a support 55. That
is, the support table 52 of the casting roller trolley re-
placement device 50 is movable in the direction A2, be-
tween a position that the casting roller trolley 10 can move
through the intermediate position P2 between the trolley
carrying portion 52a on one side and the casting position
P1 when the trolley carrying portion 52a on the one side
is located atthe casting roller trolley replacement position
P3B and a position that the casting roller trolley 10 can
move through the intermediate position P2 between the
trolley carrying portion 52b on the other side and the cast-
ing position Pl when the trolley carrying portion 52b on
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the other side is located at the casting roller trolley re-
placement position P3B. When the trolley carrying por-
tion 52b on the other side is located at the casting roller
trolley replacement position P3B, the trolley carrying por-
tion 52a on one side is located at a new casting roller
trolley carrying position P3A. When the trolley carrying
portion 52a on one side is located at the casting roller
trolley replacement position P3B, the trolley carrying por-
tion 52b on the other side is located at a casting roller
trolley retreat position P3C. That is, in the casting roller
replacement position P3, the new casting roller trolley
carrying position P3A, the casting roller trolley replace-
ment position P3B, and the casting roller trolley retreat
position P3C are adjacent to each other according to the
described sequence.

[0035] Moreover, the table 51, the guide rails 51a and
51b, the wheels 53a, 53b and 53c, the upper protruding
part 57, the support 56, the side shifter action actuator
54, the shaft body 54a, the support 55 and the like con-
stitute a support table moving device.

[0036] The trolley moving device 80 is provided with a
trolley moving device body 81, four wheels 82a, 82b, 83a
and 83b, and a hook 84. The four wheels 82a, 82b, 83a
and 83b are disposed on the trolley moving device body
81 in the manner that they can travel on the guide rails
103 and 104. The hook 84 is disposed on the trolley mov-
ing device body 81, and forms a shape capable of catch-
ing the claw portion 11e of the casting roller trolley 10.
Also, the wheels 82a, 82b, 83a and 83b of the trolley
moving device 80 are driven to rotate through a drive
device (not illustrated) such as a motor.

[0037] The trolley moving device 80 can move on the
guide rails 103 and 104 across the intermediate position
P2, the casting roller replacement position P3 and the
trolley moving device retreat position P4. Therefore,
when the claw portion 11e of the casting roller trolley 10
is caught by the hook 84 of the trolley moving device 80,
the casting roller trolley 10 can move in the direction A1,
and move over the casting position PI, the intermediate
position P2, and the casting roller replacement position
P3.

[0038] Here, the sequence of replacing the casting roll-
ers in the described twin-roller continuous casting device
100 is described as follows. Where, in the casting roller
trolley replacement device 50, a trolley carrying portion
52b on the other side of the support table 52 is disposed
at the casting roller trolley replacement position P3B
which is adjacent to the casting position Pl via the inter-
mediate position P2, a trolley carrying portion 52a on the
one side of the support table 52 is disposed at a new
casting roller trolley carrying position P3A, and a casting
roller trolley (a new casting roller trolley) 10C1 is carried
on the trolley carrying portion 52a on the one side of the
support table 52, and the new casting rollers 1a and 1b
are carried on the casting roller trolley (a new casting
roller trolley) 10C1.

[0039] First, the fixing of the casting roller trolley 10 by
the first fixing device 20 is released, and the fixing of the
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casting roller trolley 10 by the second fixing device 40 is
released. The piston rods 21a and 21b of the first press-
ing device body 20A and the second pressing device
body 20B are retracted by supplying the operating oil to
or discharging the operating oil from the hydraulic cylin-
ders 21. Hence, the fixing of the casting roller trolley 10
in the casting roller axis right-angle horizontal direction
is released. In addition, the operating oil is supplied to or
discharged from the hydraulic cylinder 41 of the second
fixing device 40, so that the piston rod 41a is retracted,
and the connecting part 44 is enabled to rotate. Hence,
the fixing of the casting roller trolley 10 in the axial direc-
tion of the casting roller is released.

[0040] Next, the casting roller trolley (a replacement
object casting roller trolley) 10 carrying the casting rollers
1aand 1b that are the replacement objects is moved from
the casting position Pl to the casting roller replacement
position P3 by means of the trolley moving device 80.
Hence, the replacement object casting roller trolley 10 is
disposed on the trolley carrying portion 52b on the other
side in the support table 52 of the casting roller trolley
replacement device 50. Also, at this moment, the con-
nections of the drive shafts 105a and 105b as well as the
cooling water distribution pipe 107 and the like are auto-
matically released.

[0041] Next, the new castingroller trolley 10C1 carried
on the trolley carrying portion 52a on one side is moved
on the support table 52 in a manner that it is disposed at
the casting roller trolley replacement position P3B. That
is, the guide rails 103C1 and 104C1 on the trolley carrying
portion 52a on one side in the supporttable 52 are moved
on the support table 52 in a manner that the guide rails
103C1 and 104C1 are linear with the second guide rail
bodies 103B and 104B at the intermediate position P2
and the fourth guide rail bodies 103D and 104D at the
moving device retreat position P4. At this moment, the
replacement object casting roller trolley 10 on the trolley
carrying portion 52b on the other side carried on the sup-
port table 52 is located at the casting roller trolley retreat
position P3C.

[0042] Next, the new casting roller trolley 10C1 is
moved from the casting roller trolley replacement position
P3B to the casting position Pl by means of the trolley
moving device 80. At this moment, the drive shafts 105a
and 105b as well as the cooling water distribution pipe
107 and the like are automatically coupled. The new cast-
ing roller trolley 10C1 is fixed in the casting roller axis
right-angle horizontal direction by the first fixing device
20, and is fixed in the axial direction of the casting roller
by the second fixing device 40. Hence, the new casting
roller trolley 10C1 is disposed at the casting position PI
more correctly.

[0043] Inthisway, thereplacementobjectcastingroller
trolley can be easily replaced with the new casting roller
trolley.

[0044] Therefore, according to the present embodi-

ment, the twin-roller continuous casting device 100is pro-
vided with the pair of casting rollers 1a and 1b having a



11 EP 3 546 089 A1 12

cooling function and capable of rotating in the mutual
directions, and the casting roller trolley 10 carrying the
pair of casting rollers 1a and 1b and being capable of
traveling on the guide rails 103 and 104, and the guide
rails 103 and 104 extend from the casting position PI to
the casting roller replacement position P3. Therefore, the
casting roller trolley 10 carrying the pair of casting rollers
1a and 1b can move between the casting position Pl and
the casting roller replacement position P3, and the pair
of casting rollers 1a and 1b can be easily replaced. By
virtue of the first fixing device 20 for fixing the casting
roller trolley 10 in the casting roller axis right-angle hor-
izontal direction by pressing the casting roller trolley 10
at the casting position Pl in the casting roller axis right-
angle horizontal direction, and the second fixing device
40 for fixing the casting roller trolley 10 in the casting
roller axial direction by pressing the casting roller trolley
10 in the casting roller axial direction, the casting roller
trolley 10 is fixed both in the casting roller axis right-angle
horizontal direction and in the casting roller axial direc-
tion, and therefore, the pair of casting rollers 1a and 1b
can be firmly supported at the correct position. Through
the first fixing device 10 and the second fixing device 40,
the casting roller trolley 10 still can be seamlessly and
firmly fixed during the operation, even though the dimen-
sion of the casting roller trolley 10 varies with the tem-
perature change.

[0045] The first pressing device body 20A and the sec-
ond pressing device body 20B of the first fixing device
20, and the second fixing device 40, by being provided
with the piston rods 21a, 21a and 41a of the hydraulic
cylinders 21, 21 and 41, which advance or retreat due to
the supply and discharge of the operating oil, the oper-
ating oil supply and discharge passages 31, 31, and 31
for supplying the operating oil to or discharging the op-
erating oil from the hydraulic cylinders 21, 21, and 41,
and the relief valves 34, 34 and 34 that are disposed on
the operating oil supply and discharge passages 31, 31,
and 31 for inhibiting the excess pressure, can also impart
the push force with a preset magnitude to the casting
roller trolley 10, so as to dispose the casting roller trolley
10 at the correct position at the casting position P1,even
the size of the device varies with the temperature change.
Thatis, the pair of casting rollers 1a and 1b can be firmly
supported at the correct position.

[0046] The piston rod 21a of the first pressing device
body 20A is disposed in a manner that it is opposite to
the bearing boxes 2aa and 2ba in the width direction of
the casting roller trolley 10 (the casting roller axis right-
angle horizontal direction), the piston rod 21a of the sec-
ond pressing device body 20B is disposed in a manner
that it is opposite to the bearing boxes 2ab and 2bb in
the width direction of the casting roller trolley 10 (the cast-
ing roller axis right-angle horizontal direction), so as to
suppress the reduction of the positioning precision of the
casting rollers 1a and 1b.

[0047] The side protruding portions 15a, 15b, 16a and
16b are disposed on the side end portions 11c and 11d
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of the castingroller trolley 10, the side protruding portions
15a and 16a are disposed in a manner that they are op-
posite to the piston rod 21a of the first pressing device
body 20A, and the side protruding portions 15b and 16b
are disposed in a manner that they are opposite to the
piston rod 21a of the second pressing device body 20B.
In this way, the advancing or retreating amount of the
pistonrod can be reduced as compared to the case where
the side protruding portions do not exist.

[0048] Further provided is the casting roller trolley re-
placement device 50 for replacing the castingroller trolley
with other casting roller trolley. The casting roller trolley
replacement device 50 is provided with the support table
52 and the side shifter action actuator 54, so that the
trolley replacement device 50 itself is of a relatively simple
structure, and the replacement of the casting rollers 1a
and 1b is made easier. The support table 52 is provided
with the trolley carrying portions 52a and 52b capable of
carrying two casting roller trolleys in parallel, and the side
shifter action actuator 54 can enable the support table
52 to move at the position that the casting roller trolley
10 is movable between the trolley carrying portion 52a
on one side of the support table 52 and the casting po-
sition PI, and at the position that the casting roller trolley
10 is movable between the trolley carrying portion 52b
on the other side of the support table 52 and the casting
position P1.

[Second embodiment]

[0049] The twin-roller continuous casting device ac-
cording to the second embodiment of the present inven-
tion is described with reference to Figs. 6-9.

[0050] The presentembodiment becomes of the struc-
ture that a third (vertical direction) fixing device is added
to the twin-roller continuous casting device according to
the first embodiment as shown in Fig.1. The remaining
structures are substantially the same as those of the de-
vices as shown in Figs. 1-5. The same component is
labeled with the same symbol, and the repeated descrip-
tion is properly omitted.

[0051] Also, Fig. 6 shows astate whenthe castingroller
trolley is fixed at the casting position through the first
fixing device and the second fixing device. Fig. 7 shows
the state when the casting roller trolley is fixed at the
casting position through the second fixing device.
[0052] AsshowninFigs.6-9,the twin-roller continuous
casting device 100A is further provided with a third fixing
device 60. A third fixing device 60 is provided with a first
pressing device body 60A and a second pressing device
body 60B.

[0053] The pressing device body 60A is provided with
a hydraulic cylinder 61 fixed to the first framework body
102a through a support 62. The hydraulic cylinder 61 of
the first pressing device body 60A is disposed in a man-
ner that a piston rod 61a is vertically moved forward and
backward. The second pressing device body 60B is pro-
vided with a hydraulic cylinder 61 that is fixed to a second
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framework body 102b through the support 62. The hy-
draulic cylinder 61 of the second pressing device body
60B is disposed in a manner that a piston rod 61a is
vertically moved forward and backward. Both the first
pressing device body 60A and the second pressing de-
vice body 60B are respectively provided with the same
operating oil supply and discharge device as that the first
pressing device body 20A.

[0054] Therefore, a pressing force F3A of the piston
rod 61a of the first pressing device body 60A and a press-
ing force F3B of the piston rod 61a of the second pressing
device body 60B are adjusted to pressing forces of preset
magnitude respectively. In the case of excess pressing
force, the operating oil (operating fluid) is respectively
discharged by the relief valve of the operating oil supply
and discharge device of the first and second pressing
device bodies 60A and 60B, and presses the trolley body
11 with a proper force (force of preset magnitude).
[0055] In addition, the hydraulic cylinder 61 of the first
pressing device body 60A is respectively disposed adja-
cent to the side protruding portions 15a and 15b. The
hydraulic cylinder 61 of the second pressing device body
60B is respectively disposed adjacent to the side pro-
truding portions 16a and 16b.

[0056] The twin-roller continuous casting device 100A
is provided with a casting roller trolley 10A which is pro-
vided with wheels 13c and 14c adjacent to the wheels
13b and 14b at the side end portions 11c and 11d re-
spectively on the trolley body 11. Thatis, the castingroller
trolley 10A is provided with six wheels 13a, 13b, 13c,
14a, 14b and 14c.

[0057] On a first guide rail body 103A of the guide rail
103, concave portions 103Aa, 103Ab and 103Ac are dis-
posed corresponding to the wheels 13a, 13b and 13c.
On afirst guide rail body 104A of the guide rail 104, con-
cave portions (not illustrated) are disposed correspond-
ing to the wheels 14a, 14b and 14c. Hence, when the
casting roller trolley 10A is disposed at the casting posi-
tion Pl which will be described later in details, liners 19aa,
19ab and 19ba on the trolley body 11 side ride over the
liners 109aa, 109ab and 109ba of the frame 101 side. In
addition, liner 19bb of the trolley body 11 side rides over
the liner (not illustrated) of the frame 101 side. Hence,
contact between wheels 13a, 13b and 13c and the guide
rail 103A are avoided, and contact between wheels 14a,
14b and 14c and the guide rail 104A are also avoided.
[0058] On the lower surface portion of the trolley body
11 and the frame 101, liners 19aa and 19ab as well as
liners 109aa and 109ab are respectively disposed below
the piston rod 61a of the hydraulic cylinder 61 of the first
pressing device body 60A correspondingly.

[0059] On the lower surface portion of the trolley body
11, liners 19ba and 19bb are respectively disposed below
the piston rod 61a of the hydraulic cylinder 61 of the sec-
ond pressing device body 60B correspondingly. In addi-
tion, liners 109ba and the liner (not illustrated) corre-
sponding to liners 19ba and 19bb are disposed on the
frame 101.

10

15

20

25

30

35

40

45

50

55

[0060] Therefore, according to the twin-roller continu-
ous casting device 100A of the present embodiment, on
the basis of achieving the same effect as the described
twin-roller continuous casting device 100, the casting roll-
er trolley 10A can also be correctly disposed at the cast-
ing position Pl even in the vertical direction by means of
the third fixing device 60. Hence, the casting rollers 1a
and 1b can be firmly supported at the more correct po-
sition.

[0061] The first pressing device body 60A and the sec-
ond pressing device body 60B of the third fixing device
60, through the piston rods 61a and 61a of the hydraulic
cylinders 61 and 61, which advance or retreat due to the
supply and discharge of the operating oil, the operating
oil supply and discharge passages 31 and 31 for supply-
ing the operating oil to or discharging the operating oil
from the hydraulic cylinders 61 and 61, and the relief
valves 34 and 34 that are disposing in the operating oil
supply and discharge passages 31 and 31 for inhibiting
the excess pressure, can also impart the push force of a
preset magnitude to the casting roller trolley 10A even
the dimension of the device varies with the temperature
change, so as to dispose the casting roller trolley 10 at
the correct position at the casting position P1. That is,
the pair of casting rollers 1a and 1b can be firmly sup-
ported at the correct position.

[0062] Moreover, by supporting the casting roller trol-
ley 10A by means of the liners respectively disposed on
the casting roller trolley 10A and on the frame 101 at the
casting position PI, the casting roller trolley 10A can be
disposed in the vertical direction more correctly.

[0063] In addition, the first guide rail body 103A of the
guide rail 103 is provided with the concave portions
103Aa, 103Ab and 103Ac at the casting position Pl cor-
responding to the wheels 13a, 13b and 13c of the casting
roller trolley 10A, the first guide rail body 104A of the
guide rail 104 is provided with the concave portions at
the casting position Pl corresponding to the wheels 14a,
14b and 14c of the casting roller trolley 10A. Therefore,
the casting roller trolley 10A can be disposed in the ver-
tical direction more properly.

[0064] The pistonrods61aand 61a of the first pressing
device body 60A and the second pressing device body
60B can inhibit the vertical movement of the casting roller
trolley 10A caused by the rotation of the casting rollers
1a and 1b and the like by arranging the first pressing
device body 60A and the second pressing device body
60B in the manner that the piston rods 61a and 61a of
the first pressing device body 60A and the second press-
ing device body 60B press the outer side in the width
direction of the bearing boxes 2aa, 2ba, 2ab and 2bb
respectively, so as to fix the casting roller trolley 10A in
the vertical direction.

[Additional embodiments]

[0065] In the described contents, the twin-roller con-
tinuous casting device 100A is described in which the
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casting roller trolley 10A is provided with three wheels in
the extending direction of the guide rails 103 and 104
and the guide rails 103 and 104 have the concave por-
tions at the casting position Pl corresponding to the three
wheels of the casting roller trolley 10A. However, the
number of the wheels and the number of the concave
portions in the extending direction of the guide rails are
not limited to three, and can also be four or more.

Description of symbols
[0066]

1a, 1b: casting rollers;

10: a casting roller trolley;

11: a trolley body;

13a, 13b: wheels;

14a, 14b: wheels;

15a, 15b: side protruding portions;

16a, 16b: side protruding portions;

20: a first fixing device;

20A: a first pressing device body;

20B: a second pressing device body;

30: an operating oil supply and discharge device;
34: a relief valve (an excessive pressure inhibition
device);

40: a second fixing device;

50: a casting roller trolley replacement device;
60: a third fixing device;

60A: a first pressing device body;

60B: a second pressing device body;

80: a trolley moving device;

100, 100A: twin-roller continuous casting devices;
103, 104: guide rails.

Claims

1. A twin-roller continuous casting device, comprising
a pair of casting rollers having a cooling function and
being capable of rotating in mutual directions, and a
trolley carrying the pair of casting rollers and being
capable of traveling on guide rails, the guide rails
extending from a casting position to a casting roller
replacement position, and the twin-roller continuous
casting device being characterized by,
comprising:

a first fixing device, which presses the trolley at
the casting position in a horizontal direction at a
right angle to an axis of the casting roller, so as
to fix the trolley in the horizontal direction at the
right angle to the axis of the casting roller; and
a second fixing device, which presses the trolley
at the casting position in an axial direction of the
casting roller, so as to fix the trolley in the axial
direction of the casting roller.
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2,

The twin-roller continuous casting device of claim 1,
characterized in that, both the first fixing device and
the second fixing device are provided with piston
rods of a cylinder capable of advancing or retreating
due to supply and discharge of an operating fluid, an
operating fluid supply and discharge passage for
supplying the operating fluid to and discharging the
operating fluid from the cylinder, and an excessive
pressure inhibition device for inhibiting excessive
pressure that is disposed on the operating fluid sup-
ply and discharge passage .

The twin-roller continuous casting device of claim 1
or 2, characterized in that,

the pair of casting rollers are supported in arotatable
manner by means of a bearing, and

the piston rod of the first fixing device is disposed in
a manner that it is opposite to the bearing in a width
direction of the trolley.

The twin-roller continuous casting device of claim 3,
characterized by further comprising,

a side protruding portion, the side protruding portion
is disposed at a side portion of the trolley, and pro-
trudes toward outside of the side portion of the trolley,
and

the side protruding portion is disposed in a manner
that it is opposite to the piston rod of the first fixing
device.

The twin-roller continuous casting device of any one
of claims 1-4, characterized by further comprising,
atrolley replacement device, the trolley replacement
device can replace the trolley with another of the
trolleys, and

the trolley replacement device is provided with a sup-
port table and a support table moving device, the
support table has trolley carrying portions that can
carry two of the trolleys in parallel, and the support
table moving device moves the support table at a
position at which the trolley can be moved between
the trolley carrying portion on one side and the cast-
ing position, and at a position at which the support
table can be moved between the trolley carrying por-
tion on the other side and the casting position.

The twin-roller continuous casting device of any one
of claims 1-5, characterized by further comprising,
a third fixing device, the third fixing device presses
the trolley in a vertical direction, so as to fix the trolley
in the vertical direction.

The twin-roller continuous casting device of claim 6,
characterized in that,

the third fixing device is provided with a piston rod
of a cylinder that advances or retreats due to supply
and discharge of an operating fluid, an operating fluid
supply and discharge passage for supplying the op-
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erating fluid to or discharging the operating fluid from
the cylinder, and an excessive pressure inhibition
device for inhibiting excessive pressure that is dis-
posed on the operating fluid supply and discharge
passage.

The twin twin-roller continuous casting device of
claim 6 or 7, characterized by further comprising,
a liner is provided to support the trolley at the casting
position.

The twin-roller continuous casting device of claim 8,
characterized in that,

the trolley is provided with three or more wheels in
an extending direction of the guide rails, and

the guide rails are provided with recessed portions
corresponding to the three or more wheels at the
casting position.
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