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Description

[Technical Field]

[0001] The present invention relates to a cooling sys-
tem of a strip.

[Background Art]

[0002] FIG. 1 illustrates a hot rolling process according
to the related art.
[0003] As illustrated in FIG. 1, a slab 110, a rolled
material, is heated in a heating furnace 120 to a tem-
perature appropriate for rolling, for example, 1100 to
1200 degrees Celsius. The hated slab 110 is rolled
through a roughing mill 130 and a finishing mill 140 to
be a strip 150 having a desired thickness.
[0004] The strip is cooled to a predetermined tempera-
ture, while passing through a run-out table 160, to have
required mechanical properties. The cooled strip is pro-
ducedasaproduct in the formof ahot-rolled coil 150’ bya
rewinder (a downcoiler) 170, and a hot rolling process is
completed.
[0005] For example, the hot-rolled slab 110, heated in
the heating furnace 120, is changed in thickness and
width by roughing rolling and finishing rolling. After being
cooled on the run-out table 160, the hot-rolled slab 110 is
manufactured in a coil form 150’.
[0006] Most quality of a hot-rolled steel sheet is deter-
mined during hot rolling. In the case of the related art, a
run-out table injects cools a steel sheet by injecting cool-
ing water onto the steel sheet as uniformly as possible
through cooling nozzles mounted above and below the
steel sheet.
[0007] However, in a cooling method using cooling
water, an edge of a steel sheet in a widthwise direction
is generally cooled first. Therefore, a great temperature
deviation occurs in the widthwise direction to cause poor
flatness of the steel sheet.
[0008] Additionally, in the caseof a related art, a boiling
film is formed due to vapor at the same time as a cooling
phenomenon when a hot-rolled steel sheet is cooled
using cooling water. In the case in which film boiling
and nuclear boiling are mixed, a temperature deviation
occurs in a cooling process to degrade quality of the hot-
rolled steel sheet.JP H02 182315 A discloses a method
and apparatus for removing scales generated on the
surface of a hot-rolled steel sheet without pickling. The
preamble of claim 1 is based on this document.

[Disclosure]

[Technical Problem]

[0009] Anaspectof thepresent invention is toprovidea
cooling system which may significantly reduce tempera-
ture deviations of a steel sheet.
[0010] Anaspectof thepresent invention is toprovidea

cooling system which may uniformly maintain flatness of
a steel sheet.

[Technical Solution]

[0011] The present invention provides a cooling sys-
tem according to independent claim 1. The dependent
claims define further embodiments of the present inven-
tion.
[0012] According to an aspect of the present invention,
a cooling system includes a cooling part, supplying a
cooling fluid to a strip, and a boiling film removal part
physically coming into contactwith thestripand removing
a boiling film formed by the cooling fluid.
[0013] The boiling film removal part include a brush,
disposed on an external circumferential surface of the
roller, and the brushmay be partially brought into contact
with the strip to remove the boiling film, and
the cooling system is configured to cool the strip while
vertically moving the strip and is disposed in such a
manner that the strip passes through the cooling tank.
[0014] The brush of the boiling film removal part may
be formed of an acrylic material.
[0015] The cooling part may include a flow control
cooling device disposed on a back end of the boiling film
removal part and configured to control a flow rate based
on a temperature deviation in the widthwise direction of
the strip.
[0016] The cooling system may further include a tem-
peraturemeasurement part, disposedonat least one of a
front end and a back end of the cooling part to measure a
temperature of the strip, and a control part configured to
control the flow control cooling device based on the
temperature measured by the temperature measure-
ment part.
[0017] The cooling system may further include a flat-
ness measurement part, disposed on at least one of a
front end and a back end of the cooling part to apply
tension to the strip and to measure flatness of the strip,
and a control part configured to control the flow control
cooling device based on the flatness measured by the
flatness measurement part.
[0018] The cooling part include a cooling tank, in which
a cooling fluid is contained, and the boiling film removal
part is disposed inside of the cooling fluid.
[0019] Theboilingfilm removal partmaybedisposed in
a locationadjacent toa liquid surfaceof thecoolingfluid in
the cooling fluid.

[Advantageous Effects]

[0020] As set forth above, a cooling system according
to anexample embodiment of the present invention cools
a boiling film, formed on a strip, using a boiling film
removal part. Flatness and temperature deviation of
the strip are detected on an input side and an output side
through a flatness measurement part and a temperature
measurement part, respectively. Based on the flatness
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and the temperature deviation, an elongated portion or a
high-temperature portion is selectively cooled using a
cooling device which may adjust a flow distribution in a
widthwise direction. As a result, the flatness of the strip
may be improved.

[Description of Drawings]

[0021]

FIG. 1 illustrates of a hot rolling process according to
a related art.
FIG. 2 is a schematic diagram of a cooling system
according to an example embodiment not being part
of the present invention.
FIG. 3 illustrates a flow control cooling device in FIG.
2 according to an example embodiment not being
part of the present invention.
FIG. 4 illustrates the flow control cooling device in
FIG. 2 according to an example embodiment not
being part of the present invention.
FIG. 5 illustrates a position in which a boiling film
removal part is disposed on a strip according to an
example embodiment not being part of the present
invention.
FIG. 6 is a schematic diagram of a cooling system
according to another example embodiment of the
present invention.
FIG. 7 is a perspective view of a flow control cooling
device in FIG. 6.

[Best Mode for Invention]

[0022] Before describing the present invention in de-
tail, it will be appreciated that terms or words used in the
specification and claims should not be limited and con-
strued as having common or dictionary meanings, and
should be construed as having meanings and concepts
according to the technical spirit of the present invention,
based on the principle that the inventor can appropriately
define theconcept of each term for describing thepresent
invention in the best manner. The example embodiment
described in the present invention and the configuration
illustrated in the drawings are merely the most preferred
embodiment of the present invention, rather than repre-
senting all the technical concepts of the present inven-
tion, so the present invention is meant to cover all mod-
ifications, similarities and alternatives included in the
spirit and scope of the present invention at the time of
the filing of the present invention.
[0023] Hereinafter, example embodiments of the pre-
sent invention will be described in detail with reference to
the accompanying drawings. In each drawing, like refer-
ence numerals refer to like elements. Also, detailed
descriptions of known functions and elements which
unnecessarily obscure the important points of the de-
scriptions will be omitted. Also, for the same reasons, in
the drawings, some elements may be exaggerated,

omitted, or schematically illustrated, and the size of each
element does not entirely reflect an actual size.
[0024] Referring to FIG. 2, a cooling system10 accord-
ing to an example embodiment not being part of the
present invention is configured to cool a rolled strip S
and includes a cooling part 20, a temperature measure-
ment part 30, a flatness measurement part 40, and a
boiling film removal part 50. In this embodiment not being
part of the present invention, the strip S includes a hot-
rolled steel sheet, a high-temperature material.
[0025] The cooling part 20 injects cooling water to the
strip S, conveyed from a finishing mill, to cool the strip S.
[0026] In this embodiment not being part of the present
invention, the cooling part 20 includes a first cooling
device 21, a second cooling device 22, and a flow control
cooling device 23.
[0027] The first cooling device 21 is disposed on an
input side of a cooling section, and the second cooling
device 22 is disposed on an output side of the cooling
section. The flow control cooling device 23 is disposed
between the first cooling device 21 and the second cool-
ing device 22.
[0028] The first and the second cooling devices 21, 22
may include upper cooling devices 21a and 22a config-
ured to inject a cooling fluid (hereinafter referred to as
"coolingwater") onto a top surfaceof the stripSand lower
cooling devices 21b and 22b configured to inject cooling
water onto a bottom surface of the strip S. In this embodi-
ment not being part of the present invention, the flow
control cooling device 23 is disposed to inject cooling
water onto only the top surface of the strip S. However,
the configuration of the present invention is not limited
thereto and, as necessary, the flowcontrol cooling device
23maybeconfigured to inject coolingwater onto both top
and bottom surfaces of the strip S.
[0029] The first cooling device 21 and the second cool-
ing device 22 inject cooling water onto the entirety of the
strip S. Thus, a cooling header according to a related art
may be used as the first and second cooling devices 21
and 22.
[0030] On the other hand, the flow control cooling
device 23 injects cooling water to a portion of the strip
S to correspond to a temperature deviation of the strip S.
Thus, a cooling header, capable of selectively driving a
cooling nozzle configured to inject cooling water, may be
used as the flow control cooling device 23.
[0031] FIG. 3 illustrates a flow control cooling device in
FIG. 2 according to an example embodiment not being
part of the present invention.
[0032] Referring to FIG. 3, the flow control cooling
device 23maycontrol a flow rate of coolingwater injected
in a widthwise direction of the strip S. Accordingly, the
flow control 23may inject a large amount of coolingwater
to a high-temperature portion of the strip S, and may
inject a small amount of cooling water onto a low-tem-
perature portion of the strip S or may stop injecting the
cooling water.
[0033] Flow rate control may be performed by control-

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 3 556 483 B1 6

ling nozzles 24a and 24b provided on a cooling header.
The nozzles 24a and 24b may be disposed to have at
least one row and at least column in the widthwise
direction of the strip S. After a plurality of nozzles 24a
and24bare divided into a plurality of groups, nozzles 24a
and 24b of each group may be opened and closed to
inject a cooling fluid to a predetermined region.
[0034] In this case, a control part 70 may open at least
one of the groups to selectively inject a cooling fluid 26 to
a specific region. However, the configuration of the pre-
sent invention is not limited thereto.
[0035] FIG.3 illustratesacase inwhichcoolingwater is
injected through only the specific nozzles 24a, among all
nozzles24aand24b,and isnot injected through theother
nozzles 24b. In addition, FIG. 3 illustrates an operating
example of the flow control cooling device 23 when
temperature of a central portion of the strip S is high
and temperature is decreased toward an edge of the strip
S.
[0036] The temperature measurement part 30 may
include a thermometer or a temperature sensor. The
temperaturemeasurement part 30 is disposedat an input
side andan output side of a cooling section. For example,
the temperature measurement part 30 may be disposed
on at least one of a front end and a back end.
[0037] In this embodiment not being part of the present
invention, the temperature measurement part 30 mea-
sures a temperature of the strip S at both a starting point
and an ending point of the cooling section. However, the
disposition of the temperature measurement part 30 is
not limited thereto and, as necessary, the temperature
measurement part 30 may be disposed on only the back
end of the cooling part 20.
[0038] The temperature measurement part 30 is dis-
posed in the widthwise direction of the strip S tomeasure
a temperature of the strip S in the widthwise direction.
Thus, a temperature deviation, depending on the width-
wise direction of the strip S, may be continuously mea-
sured.
[0039] The flatness measurement part 40 includes a
contact flatnessmeter brought into contact with the strop
S to measure flatness of the strip S.
[0040] The flatness measurement part 40 is disposed
below the strip Sand is brought into contactwith a bottom
surface of the strip S to elevate the strip S in an upward
direction by a certain distance.
[0041] Accordingly, the strip S may be brought into
contact with the flatness measurement part 40 while
tension is applied to the flatness measurement part 40.
As a result, the flatness measurement part 40 may more
precisely measure the flatness of the strip S.
[0042] In this embodiment not being part of the present
invention, similarly to the temperaturemeasurement part
30, the flatness measurement part 40 may be disposed
on the input side and the output side of the cooling
section. For example, the flatness measurement part
40 may be disposed on at least one of the front end
and the back end of the cooling part 20.More specifically,

the flatness measurement part 40 may be disposed
between the temperature measurement part 30 and
the cooling part 20.
[0043] Thus, the temperature and the flatness of the
strip S are measured while the strip continuously passes
through the temperature measurement part 30 and the
flatness measurement part 40. However, the disposition
of the flatnessmeasurement part 40 is not limited thereto,
and the flatness measurement part 40 may be disposed
on only the back end of the cooling part 20.
[0044] The control part 70 is connected to the tempera-
turemeasurement part 30 and the flatnessmeasurement
part 40 to receive temperature data from the temperature
measurement part 30 and to receive flatness data from
the flatness measurement part 40. The control part 70
controls a cooling header of the cooling part 20 based on
the receive data to control an injection location, a flow
rate, and the likeof coolingwater injected in thewidthwise
direction of the strip S.
[0045] Similarly to this embodiment not being part of
the present invention, when the temperature measure-
ment part 30 and the flatness measurement part 40 are
mounted on the respective input and output sides of the
cooling section, the control part 70 may control the flow
control cooling device 23 by combining temperature dis-
tribution and flatness information of the strip S, entering
the cooling section, with temperature distribution and
flatness information of the strip S discharged from the
cooling section.
[0046] For example, the control part 70 may continu-
ously compare a state of the strip S, entering the cooling
section, with a state of the strip S discharged from the
cooling section, and may derive an optimal flow rate
injection condition to correspond to various states of
the strip S when the strip S enters the cooling section.
[0047] The boiling film removal part 50 is disposed
between the first cooling device 21 and the flow control
cooling device 23.
[0048] FIG. 4 illustrates the flow control cooling device
in FIG. 2 according to an example embodiment not being
part of the present invention, and FIG. 5 illustrates a
position in which a boiling film removal part is disposed
ona strip according to an example embodiment not being
part of the present invention.
[0049] Referring to FIG. 4, the boiling film removal part
50 is in the form of a roller having an external circumfer-
ential surface on which a brush 52 is disposed. For
example, the brush 52 is formed to have a shape inwhich
aplurality of brushes aredensely arranged. For example,
the brush 52 may be formed of an acrylic material. How-
ever, a material of the brush 52 is not limited thereto, and
various materials may be used as the material of the
brush 52 as long as they are not easily deformed at high
temperature anddonot deform the stripSeven in contact
with the strip S.
[0050] An external surface of the boiling film removal
part 50 is not limited to a shape of the brush 52. The
external surface of the boiling film removal part 50 may
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have various shapes as along as amaterial of the boiling
film removal part 50 may be brought into contact with the
strip S to remove a boiling film on the strip S, for example,
an external circumferential surface is in the form of foam
or several sheets of mesh are wound on a roller.
[0051] When a cooling fluid 26 is injected to the strip S
by the first cooling device 21, the strip S is cooled first.
Thus, a boiling film such as film boiling, nuclear boiling or
the like may be formed on a top surface of the strip S.
[0052] When temperature of the strip S reaches tem-
perature at which film boiling and nuclear boiling are
formed together (for example, 300 to 500 degrees Cel-
sius), filmboilingB1andnuclear boilingB2are irregularly
mixed on the strip S, as illustrated in FIG. 5.
[0053] Since cooling speed of a portion, in which the
filmboilingB1 is formed, is different fromcooling speedof
a portion in which the nuclear boiling B2 is formed, a
difference in cooling speed of the strip S occurs when the
film boiling B1 and the nuclear boiling B2 are mixed.
Accordingly, a cooling deviation occurs during a cooling
process to have an effect on flatness of the strip S.
[0054] To address the above issue, the cooling device
according to this embodiment not being part of the pre-
sent invention includes the boiling film removal part 50.
[0055] The boiling film removal part 50 is brought into
physical contact with the strip S, on which a boiling film is
formed, while rotating and removing a boiling film in a
manner of brushing off a boiling film formed on a top
surface of the strip S.
[0056] The boiling film removal part 50 may be dis-
posed in a location where the boiling film transitions from
the film boiling B1 to the nuclear boiling B2 on the strip S.
[0057] Accordingly, the boiling film removal part 50
may remove a boiling film of a portion in which the film
boilingB1and nuclear boilingB2 aremixed. As a result, a
temperature deviation, caused by the film boiling B1 and
the nuclear boiling B2 in a widthwise direction of the strip
S, may be significantly reduced.
[0058] The above-described flow control cooling de-
vice 23 is disposed on a back end of the boiling film
removal part 50. Thus, the flow control cooling device
23 injects the cooling fluid 26 on the strip S on which the
boiling film is significantly reduced, and injects a large
amount of cooling water to a high-temperature portion
and injects a small amount of cooling water to a low-
temperature portion to correspond to a temperature de-
viation.
[0059] As a result, a cooling effect may be significantly
improved and a temperature deviation in the widthwise
direction of the strip S may be efficiently reduced.
[0060] A case, in which the cooling system 10 includes
both the temperature measurement part 30 and the flat-
ness measurement part 40, has been described in this
embodiment not being part of the present invention.
However, the configuration of the cooling system 10 is
not limited thereto, and the cooling system 10 may be
configured to include only one of the temperature mea-
surement part 30 and the flatness measurement part 40.

[0061] The above-configured cooling system 10 re-
moves a boiling film, formed on the strip S, using the
boiling film removal part 50 and cools the strip S. In
addition, the cooling system 10 detects flatness and
temperature deviation of the strip S on an input side
and an output side through the flatness measurement
part 40 and the temperature measurement part 30 and
selectively cools an elongated portion or a high-tempera-
ture portion, based on the flatness and the temperature
deviation, using a cooling device whichmay adjust a flow
distribution in a widthwise direction.
[0062] Accordingly, a stripS,havinganentirely uniform
temperature distribution and improved flatness, may be
manufactured.
[0063] FIG. 6 is a schematic diagram of a cooling
system according to an example embodiment of the
present invention, and FIG. 7 is a perspective view of a
flow control cooling device in FIG. 6.
[0064] Referring to FIGS. 6 and 7, a cooling system
10a is configured to cool a strip S while vertically moving
the strip S and is disposed in such amanner that the strip
s passes through a cooling tank 25 in which a cooling
liquid 26 is contained.
[0065] To this end, similarly to the above-described
example embodiments not being part of the present
invention, the cooling system 10a includes a cooling part
20, a temperaturemeasurement part 30, a flatnessmea-
surement part 40, a boiling film removal part 50, and a
cooling tank 25. The temperature measurement part 30,
the flatness measurement part 40, and the boiling film
removal part 50 are disposed, similarly to the above-
described example embodiments not being part of the
present invention, on the basis of a moving direction of a
strip S to perform the same functions as those in the
above-described example embodiments not being part
of the present invention. Therefore, detailed descriptions
of the above components will be omitted and only differ-
ences thereof will be described in detail. In this embodi-
ment, the strip S may include a cold-rolled steel sheet.
[0066] The cooling part 20 includes a cooling tank 25 in
which a cooling fluid 26 is contained. The strip S is
vertically moved, and is introduced into the cooling tank
25 and is drawn out of the cooling tank 25 after being
moved by a predetermined distance. Accordingly, inside
of the cooling tank 25 is provided with a plurality of guide
rolls 27 supporting and guiding the strip S to achieve
smooth movement of the strip S.
[0067] According to some embodiments of the present
invention, the cooling part 20 further include a cooling
device configured to inject the cooling fluid 26 to the strip
S. The cooling device is disposed inside or outside of the
cooling fluid 26. The cooling device has a configuration
similar to the configuration of each of the first and second
cooling devices according to the above-described exam-
ple embodiments not being part of the present invention,
and detailed description thereof will be omitted.
[0068] In this embodiments, the boiling film removal
part 50 may be disposed inside the cooling tank 25.
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[0069] When the strip enters inside of the cooling fluid
26 of the cooling tank 25, film boiling and nuclear boiling
may be apt to be mixed on a surface of the strip S.
Therefore, in this embodiment, the boiling film removal
part 50may be disposed inside of the cooling fluid 26 and
disposed in a location adjacent to a liquid surface of the
cooling liquid 26.More specifically, similarly to the above-
described example embodiments not being part of the
present invention, the boiling film removal part 50 is
disposed in a location where a boiling film transitions
from film boiling to nuclear boiling on the strip S.
[0070] Similarly to the above-described example em-
bodiments not being part of the present invention, the
boiling film removal part 50may remove a boiling film of a
portion, in which film boiling and nuclear boiling are
mixed, to significantly reduce a temperature deviation
caused by the film boiling and nuclear boiling in a width-
wise direction of the strip S.
[0071] In this embodiment, the boiling film removal part
50 is disposed on both surfaces of the strip S. However, a
configuration of the boiling film removal part 50 is not
limited thereto.
[0072] Aflowcontrol cooling device23 is disposedona
back end of the boiling film removal part 50 and partially
injects cooling water or cooling gas to the strip S accord-
ing to control of a control part 70.
[0073] In this embodiment, the flow control cooling
device 23, disposed on both surfaces of the strip S to
simultaneously inject cooling water onto both surfaces of
thestripS, is illustrated.However, adispositionof theflow
control cooling device 23 is not limited thereto and,
similarly to the above-described example embodiments
not being part of the present invention, the flow control
coolingdevice23maybedisposedononly onesurfaceof
the strip S.
[0074] A case, in which a cooling device is used to cool
a hot-rolled steel sheet and a cold-rolled steel sheet, has
been described in the above embodiments. However, as
necessary, the cooling device may be used to cool var-
ious materials such as an electrical steel sheet, a stain-
less steel (STS), a thick steel sheet, and the like.
[0075] While embodiments have been shown and de-
scribed above, it will be apparent to those skilled in the art
that modifications and variations could be made without
departing from the scope of the present invention as
defined by the appended claims.

Claims

1. A cooling system comprising:

a cooling part which supplies a cooling fluid to a
strip; and
a boiling film removal part which physically
comes into contact with the strip and removes
a boiling film formed by the cooling fluid,
wherein the cooling part includes a cooling tank

in which a cooling fluid is contained, and
the boiling film removal part is disposed inside of
the cooling fluid,
characterized in that the boiling film removal
part includes a brush, disposed on an external
circumferential surface of a roller, and the brush
is partially brought into contact with the strip to
remove the boiling film, and
the cooling system is configured to cool the strip
while vertically moving the strip and is disposed
in such a manner that the strip passes through
the cooling tank.

2. The cooling system of claim 1, wherein the brush of
the boiling film removal part is formed of an acrylic
material.

3. The cooling system of claim 1, wherein the cooling
part includes a flow control cooling device disposed
on a back end of the boiling film removal part and
configured to control a flow rate, based on a tem-
perature deviation generated in the widthwise direc-
tion of the strip.

4. The cooling system of claim 3, further comprising:

a temperaturemeasurement part disposedonat
least one of a front end and a back end of the
cooling part to measure a temperature of the
strip; and
a control part configured to control the flow
control cooling device basedon the temperature
measured by the temperature measurement
part.

5. The cooling system of claim 3, further comprising:

a flatness measurement part disposed on at
least one of a front end and a back end of the
cooling part to apply tension to the strip and to
measure flatness of the strip; and
a control part configured to control the flow
control cooling device based on the flatness
measured by the flatness measurement part.

6. The cooling system of claim of claim 1, wherein the
boiling film removal part is disposed in a location
adjacent to a liquid surface of the cooling fluid in the
cooling fluid.

Patentansprüche

1. Kühlsystem, umfassend:

einen Kühlteil, der einem Streifen ein Kühlfluid
zuführt; und
einenSiedefilmentfernungsteil, derphysischmit
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demStreifen inKontakt kommtundeinenSiede-
film entfernt, der durch das Kühlfluid gebildet
wird,
wobei der Kühlteil einen Kühltank beinhaltet, in
dem ein Kühlfluid enthalten ist, und
der Siedefilmentfernungsteil innen in demKühl-
fluid angeordnet ist,
dadurch gekennzeichnet, dass der Siedefil-
mentfernungsteil eine Bürste beinhaltet, die an
einer äußeren Umfangsoberfläche einer Walze
angeordnet ist, und die Bürste teilweisemit dem
Streifen inKontakt gebrachtwird, umdenSiede-
film zu entfernen, und
das Kühlsystem dazu konfiguriert ist, den Strei-
fen zu kühlen, während der Streifen vertikal
bewegt wird, und derart angeordnet ist, dass
der Streifen durch den Kühltank durchläuft.

2. Kühlsystem nach Anspruch 1, wobei die Bürste des
Siedefilmentfernungsteils aus einem Acrylmaterial
gebildet ist.

3. Kühlsystem nach Anspruch 1, wobei der Kühlteil
eine Durchflusssteuerungskühlvorrichtung beinhal-
tet, die an einem hinteren Ende des Siedefilmentfer-
nungsteils angeordnet ist und dazu konfiguriert ist,
eineDurchflussrate basierendauf einer Temperatur-
abweichung, die in der Breitenrichtung desStreifens
erzeugt wird, zu steuern.

4. Kühlsystem nach Anspruch 3, ferner umfassend:

ein Temperaturmessteil, der an mindestens ei-
nem eines vorderen Endes und eines hinteren
Endes des Kühlteils angeordnet ist, um eine
Temperatur des Streifens zu messen; und
ein Steuerungsteil, der dazu konfiguriert ist, die
Durchflusssteuerungskühlvorrichtung basie-
rend auf der Temperatur, die durch den Tempe-
raturmessteil gemessen wird, zu steuern.

5. Kühlsystem nach Anspruch 3, ferner umfassend:

ein Flachheitsmessteil, der an mindestens ei-
nem eines vorderen Endes und eines hinteren
Endes des Kühlteils angeordnet ist, um eine
Spannung auf den Streifen anzuwenden und
eine Flachheit des Streifens zu messen; und
ein Steuerungsteil, der dazu konfiguriert ist, die
Durchflusssteuerungskühlvorrichtung basie-
rendauf derFlachheit, diedurchdenFlachheits-
messteil gemessen wird, zu steuern.

6. Kühlsystem nach Anspruch 1, wobei der Siedefil-
mentfernungsteil an einer Stelle angeordnet ist, die
zu einer Flüssigkeitsoberfläche des Kühlfluids in
dem Kühlfluid benachbart ist.

Revendications

1. Système de refroidissement comprenant :

une partie de refroidissement qui fournit un
fluide de refroidissement à une bande ; et
une partie d’élimination de film d’ébullition qui
entre physiquement en contact avec la bande et
élimine un film d’ébullition formé par le fluide de
refroidissement,
dans lequel la partie de refroidissement inclut un
réservoir de refroidissement dans lequel un
fluide de refroidissement est contenu, et
la partie d’élimination de film d’ébullition est
disposée à l’intérieur du fluide de refroidisse-
ment,
caractérisé en ce que la partie d’élimination de
film d’ébullition inclut une brosse, disposée sur
une surface circonférentielle externe d’un rou-
leau, et la brosse est partiellement mise en
contact avec la bande pour éliminer le film d’é-
bullition, et
le système de refroidissement est configuré
pour refroidir la bande tout en mettant vertica-
lement en mouvement la bande et est disposé
de manière à ce que la bande traverse le réser-
voir de refroidissement.

2. Système de refroidissement selon la revendication
1, dans lequel la brosse de la partie d’élimination de
film d’ébullition est formée d’un matériau acrylique.

3. Système de refroidissement selon la revendication
1, dans lequel la partie de refroidissement inclut un
dispositif de refroidissement à contrôle de débit dis-
posé sur une extrémité arrière de la partie d’élimina-
tion de film d’ébullition et configuré pour contrôler un
débit, sur la base d’un écart de température généré
dans le sens de la largeur de la bande.

4. Système de refroidissement selon la revendication
3, comprenant en outre :

une partie de mesure de température disposée
sur au moins l’une d’une extrémité avant et
d’une extrémité arrière de la partie de refroidis-
sement pour mesurer une température de la
bande ; et
une partie de contrôle configurée pour contrôler
le dispositif de refroidissement à contrôle de
débit sur la base de la température mesurée
par la partie de mesure de température.

5. Système de refroidissement selon la revendication
3, comprenant en outre :

une partie de mesure de planéité disposée sur
au moins l’une d’une extrémité avant et d’une

5

10

15

20

25

30

35

40

45

50

55



8

13 EP 3 556 483 B1 14

extrémité arrière de la partie de refroidissement
pour appliquer une tension à la bande et mesu-
rer la planéité de la bande ; et
une partie de contrôle configurée pour contrôler
le dispositif de refroidissement à contrôle de
débit sur la base de la planéité mesurée par la
partie de mesure de planéité.

6. Système de refroidissement selon la revendication
1, dans lequel la partie d’élimination de film d’ébulli-
tion est disposée dans un emplacement adjacent à
une surface de liquide du fluide de refroidissement
dans le fluide de refroidissement.
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