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(57) A plated steel plate first cooling device according
to an embodiment of the present invention comprises: a
cooling water spraying unit for spraying cooling water to
a plated steel plate; and an electrifying unit arranged on
at least one side of the cooling water spraying unit so as
to electrify the cooling water. The plated steel plate first
cooling device according to an embodiment of the
present invention may be characterized in that the cool-
ing water spraying unit is installed such that the cooling
water is sprayed while being electrified by the electrifying
unit.
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Description

[Technical Field]

[0001] The present disclosure relates to a first cooling
device cooling a plated steel plate, a plating facility, and
a method of cooling a plated steel plate.

[Background Art]

[0002] In a process of manufacturing steel products,
consecutive plating processes may be performed, and
plated steel plates may be produced in accordance with
customer requirements.
[0003] In the consecutive plating processes, a melted
plating solution, attached to a surface of a steel plate
which has passed through a plating bath in which a plat-
ing solution such as zinc is provided, may be cooled to
produce a plated steel plate.
[0004] As an excessive amount of plating solution may
be attached to both surfaces of the steel plate passing
through the plating bath, a plating layer having an appro-
priate thickness may be formed using an air knife, and a
non-solidified zinc solution of 460°C or higher may be
solidified using a cooling device. Accordingly, a plating
layer having sufficient strength may be formed on a sur-
face of the steel plate, thereby producing a plated steel
plate.
[0005] However, when the plating solution is not cooled
swiftly, it may be impossible to refine spangle patterns,
crystal growth patterns created on a surface of a plating
layer, and plating quality may degrade.
[0006] Meanwhile, to solidify the plating layer, the non-
solidified plating solution may be cooled using gas such
as an air cooler, and the plating layer partially solidified
and having a certain level of strength may be cooled by
a cooling nozzle spraying cooling water.
[0007] The reason why the steel plate coated with the
plating solution is cooled using the air cooler at an earlier
stage of the cooling is that, when water drops of the cool-
ing water are sprayed onto the non-solidified plating lay-
er, pit marks, recesses formed on a surface of the plating
layer, may be created.
[0008] In other words, the plating layer may be cooled
by spraying gas at an earlier stage of the cooling such
that defects on a surface of the plated steel plate may be
prevented.
[0009] Also, the plating layer partially solidified by the
air cooler and having a certain level of strength may be
completely solidified by spraying cooling water from the
cooling nozzle onto the plating layer. To cool the plating
layer using the cooling water, the cooling water may need
to be attached to the plating layer and may receive heat
from the plating layer, but as only some of the sprayed
cooling water is attached to the plating layer, cooling abil-
ity may degrade.
[0010] As described above, in the case of the method
of cooling using gas at an earlier stage of solidification

of a plating layer, a cooling speed may be relatively slow,
as compared to the cooling method using cooling water,
and also in the case of the cooling method by spraying
cooling water, only some of the cooling water may be
attached to the plating layer, which may degrade cooling
ability, and spangles, a pattern of solidified zinc on the
plating layer created by cooling in low speed, may ex-
cessively increase.
[0011] In other words, when the spangle pattern dis-
closed in FIG. 10A is formed on a surface of the plated
steel plate, clarity and glossiness of a plated product may
degrade, and it may be impossible to use the plated prod-
uct to make outer plate sheets of vehicles or exterior ma-
terials of electronic products.
[0012] Also, when the insufficiently cooled plating layer
is in contact with a transferring roll, some of the plating
solution may be attached to the roll, and accordingly,
pick-up marks, line patterns formed on a surface of the
steel plate in a width direction, may be created, which
may cause surface defects.
[0013] Further, when the plating layer is cooled at low
speed, sufficient time for cooling the plated steel plate
may need to be secured in a facility consecutively pro-
ducing plated steel plates, and a length of a cooling line
may be lengthened. Accordingly, there may be a limita-
tion in enlargement of the facility.

[Disclosure]

[Technical Problem]

[0014] An aspect of the present disclosure is to provide
a first cooling device cooling a plated steel plate, a plating
facility, and a method of cooling a plated steel plate, which
may improve quality of a plated steel plate by increasing
a speed of cooling of a plating layer coating the steel
plate, and which may not require enlargement of a facility.

[Technical Solution]

[0015] According to an aspect of the present disclo-
sure, a plated steel plate first cooling device according
to an embodiment of the present invention comprises: a
cooling water spraying unit for spraying cooling water to
a plated steel plate, and an electrifying unit arranged on
at least one side of the cooling water spraying unit so as
to electrify the cooling water. The plated steel plate first
cooling device according to an embodiment of the
present invention may be characterized in that the cool-
ing water spraying unit is installed such that the cooling
water is sprayed while being electrified by the electrifying
unit.
[0016] The cooling water spraying unit may include a
first vessel receiving cooling water, a water channel con-
nected to the first vessel and having the cooling water to
move therein, and a nozzle connected to the water chan-
nel, receiving cooling water from the first vessel, and
spraying the cooling water onto the plated steel plate.
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[0017] The first vessel may be grounded to a ground.
[0018] The electrifying unit may include an electrode
forming an electric field by receiving an electrostatic
charge, and the water channel may be disposed to inter-
sect the electrode.
[0019] The electrode may be disposed on upper and
lower sides of the water channel.
[0020] The electrifying unit may further include an elec-
trode support portion supporting the electrode, and the
electrode support portion may be installed to be integrat-
ed with or coupled to a first body unit in a front region of
the first body unit in which the first vessel is disposed.
[0021] The nozzle may spray the cooling water in drop-
let form.
[0022] The nozzle may be provided as a plurality of
nozzles in a width direction of the plated steel plate.
[0023] The cooling water spraying unit may further in-
clude a spraying pressure providing portion connected
to the nozzle and providing gas to apply spraying pres-
sure to the cooling water.
[0024] The first cooling device may further include a
first gas curtain provided in a peripheral portion of the
nozzle, and inducing the sprayed cooling water to the
steel plate.
[0025] According to an aspect of the present disclo-
sure, a plating facility may include a plating bath, and a
first cooling device cooling a plated steel plate provided
on a moving path of a plated steel plate discharged from
the plating bath.
[0026] The plating facility may further include a second
cooling device cooling a plated steel plate provided on a
moving path of the steel plate between the plating bath
and the first cooling device.
[0027] The second cooling device may turn cooling wa-
ter into mist using ultrasonic vibrations and may spray
the mist onto the steel plate along with gas.
[0028] The second cooling device may include a gas
spraying unit spraying gas to the steel plate, a ultrasound
unit turning cooling water into mist and spraying the mist
to the steel plate along with the gas sprayed from the gas
spraying unit, and a filter unit provided on a moving path
of the mist formed in the ultrasound unit and the gas
sprayed from the gas spraying unit.
[0029] The filter unit may adjust sizes of mist particles
to be sprayed to the steel plate.
[0030] The filter unit may further include a filter frame
provided on a moving path of the mist formed in the ul-
trasound unit, and a control plate provided in the filter
frame such that a moving path of some of mist particles
may be changed, and the other mist particles may collide
with the control plate by moving inertial force.
[0031] The control plate may be provided as a plurality
of control plates in the filter frame with certain gaps, and
the control plates may be inclined toward a moving path
of the mist particles.
[0032] According to an aspect of the present disclo-
sure, a method of cooling a plated steel plate may include
a plating process of coating the steel plate with a plating

solution, a wiping process of adjusting a thickness of the
plating solution coating the steel plate, and a cooling
process, and the cooling process may include cooling
the steel plate by spraying cooling water onto the steel
plate, and the cooling water may be sprayed in electrified
state.
[0033] The cooling process may include a pre-cooling
stage of cooling the steel plate coated with the plating
solution, and a post-cooling stage of cooling the steel
plate cooled down in the pre-cooling stage by spraying
cooling water provided with the same polarity by electri-
fication.

[Advantageous Effects]

[0034] A first cooling device cooling a plated steel
plate, a plating facility, and a method of cooling a plated
steel plate in the present disclosure may improve quality
of a plated steel plate and may not require enlargement
of a facility by increasing a speed of cooling of a plating
layer coating the steel plate.
[0035] Further, when the steel plate coated with a plat-
ing solution is cooled using gas at an earlier stage of the
cooling, micro moisture particles formed using ultrasonic
waves may also be sprayed such that pit marks, recesses
formed in a non-solidified plating layer, may be prevent-
ed, and cooling ability may improve.
[0036] Also, when cooling water is sprayed to cool the
steel plate on which the plating solution coating an exte-
rior surface of the steel plate is partially solidified, the
cooling water may be sprayed while being electrified. Ac-
cordingly, an electrification efficiency of the sprayed cool-
ing water may improve, and an attachment efficiency of
the cooling water attached to some of the solidified plating
layer may improve, thereby improving a cooling efficiency
obtained by spraying cooling water.

[Description of Drawings]

[0037]

FIG. 1 is a diagram illustrating a plating facility ac-
cording to an exemplary embodiment, viewed from
the front;
FIG. 2 is a diagram illustrating a first cooling device
cooling a plated steel plate in a plating facility ac-
cording to an exemplary embodiment, viewed from
the front;
FIG. 3 is a perspective diagram illustrating a first
cooling device cooling a plated steel plate in a plating
facility according to an exemplary embodiment;
FIG. 4 is a diagram illustrating an exemplary embod-
iment in which a first cooling device cooling a plated
steel plate of a plating facility includes a first gas
curtain, viewed from the front;
FIG. 5 is a diagram illustrating a second cooling de-
vice cooling a plated steel plate in a plating facility
according to an exemplary embodiment, viewed
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from the front;
FIG. 6 is a diagram illustrating an exemplary embod-
iment in which a temperature adjusting portion of a
gas spraying unit is provided externally of a gas pro-
viding portion in a second cooling device cooling a
plated steel plate in a plating facility, viewed from the
front;
FIG. 7 is a perspective diagram illustrating a second
cooling device cooling a plated steel plate in a plating
facility according to an exemplary embodiment;
FIG. 8 is a diagram illustrating an exemplary embod-
iment in which a second body unit includes a second
gas curtain in a second cooling device cooling a plat-
ed steel plate in a plating facility according to an ex-
emplary embodiment, viewed from the front;
FIG. 9 is a diagram illustrating an operational state
of a filter unit in a second cooling device cooling a
plated steel plate in a plating facility according to an
exemplary embodiment, viewed from the front; and
FIG. 10 is pictures illustrating a state of coarsened
spangle patterns created when a plating layer is
cooled in the related art, and a state of micronized
spangle patterns created when a plating layer is
cooled in the present disclosure.

[Best Mode for Invention]

[0038] Hereinafter, embodiments of the present disclo-
sure will be described with reference to the accompanied
drawings. The present disclosure, however, is not limited
to exemplary embodiments, and it is to be understood
that various other embodiments included in other prior
inventions or in the scope of the present disclosure may
easily be made by addition, modification, elimination, and
the like, of other elements within the same scope of in-
vention, and the embodiments may also be included in
the scope of the present disclosure.
[0039] Also, in the drawings, the elements having the
same functions within the scope of the present disclosure
will be indicated by the same reference numerals.
[0040] In the present disclosure, a speed of cooling of
a plating layer coating a steel plate S may be increased
such that quality of the plated steel plate S may improve,
and enlargement of a facility may not be necessary.
[0041] Referring to the diagrams, FIG. 2 is a diagram
illustrating a first cooling device 200 cooling a plated steel
plate of an exemplary embodiment, viewed from the front.
According to FIG. 2, the first cooling device 200 cooling
a plated steel plate may include a cooling water spraying
unit 220 spraying cooling water onto the plated steel plate
S, and an electrifying unit 230 disposed on at least one
side of the cooling water spraying unit 220 and electrifying
the cooling water, and the cooling water spraying unit
220 may be installed to spray the cooling water while the
cooling is electrified by the electrifying unit 230.
[0042] As described above, the first cooling device 200
cooling the plated steel plate may spray the cooling water
in an electrified state.

[0043] As the cooling water spraying unit 220 is pro-
vided on one side of the electrifying unit 230, the cooling
water may be sprayed in electrified state, and the sprayed
cooling water may be electrified to have the same polarity
such that an electrification efficiency of the cooling water
may improve, and an attachment efficiency of the cooling
water attached to the plating layer on the steel plate S
and also a cooling efficiency may accordingly improve.
[0044] The cooling water spraying unit 220 of the first
cooling device 200 cooling a plated steel plate may in-
clude a first vessel 222 receiving cooling water; a water
channel 221 connected to the first vessel 222 and having
the cooling water to move therein; and a nozzle 223 con-
nected to the water channel 221, receiving cooling water
from the first vessel 222, and spraying the cooling water
onto the plated steel plate.
[0045] The water channel 221 may transfer the
sprayed cooling water from the first vessel 222 to the
nozzle 223, and a portion of the water channel 221 may
penetrate through the electrifying unit 230 and may be
provided in a front region of the electrifying unit 230 in a
spraying direction to electrify the cooling water to provide
the same polarity to the cooling water and to spray the
cooling water. The configuration above will be described
in greater detail later.
[0046] The first vessel 222 may be provided with the
cooling water to be sprayed, and may be connected to a
providing pipe to receive the cooling water W from the
outside, and also allow some of the stored cooling water
to be discharged through a drain pipe. However, most of
the stored cooling water may be delivered to the nozzle
223 through the water channel 221 and may be sprayed
to the steel plate S.
[0047] The first vessel 222 may be grounded to a
ground, and may be formed of a conductive material such
that, when the cooling water is electrified, the first vessel
222 may receive a negative electric charge from the
ground, or may discharge a negative electric charge, and
the like.
[0048] In other words, the first vessel 222 of the first
cooling device 200 cooling a plated steel plate in the ex-
emplary embodiment may be grounded to a ground.
[0049] As the cooling water in the first vessel 222 is
electrified to have the same polarity by an electrode 232,
the issue of offset in electrified polarity while the cooling
water is sprayed, and the like, may be prevented.
[0050] The nozzle 223 may spray the cooling water
transferred through the water channel 221 from the first
vessel 222 to the steel plate S.
[0051] The nozzle 223 may include a hole having a
shape in which a size of a spraying channel through which
the cooling water is sprayed gradually decreases such
that a spraying speed of the cooling water may increase.
[0052] The nozzle 223 of the first cooling device 200
cooling a plated steel plate in the exemplary embodiment
may also spray the cooling water in droplet form.
[0053] For example, the nozzle 223 may be provided
as a spray nozzle which may spray the cooling water in
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droplet form such that a spraying area of the sprayed
cooling water may be expanded.
[0054] Further, a plurality of the nozzles 223 may be
provided to correspond to a width of the steel plate S.
The configuration above will be described in greater de-
tail with reference to FIG. 3 later.
[0055] The first cooling device 200 cooling a plated
steel plate in the exemplary embodiment may further in-
clude a first body unit 210 provided on a moving path of
the steel plate. The cooling water spraying unit 220 may
be coupled to the first body unit 210, and may spray the
cooling water to the steel plate S. The electrifying unit
230 may be coupled to the first body unit 210, and may
be provided such that the water channel 221 through
which the cooling water of the cooling water spraying unit
220 moves may penetrate through the electrifying unit
230, and may electrify the cooling water sprayed from
the cooling water spraying unit 220 such that the cooling
water may have the same polarity.
[0056] The electrifying unit 230 of the first cooling de-
vice 200 cooling a plated steel plate in the exemplary
embodiment may be coupled to the first body unit 210
while being integrated with the cooling water spraying
unit 220.
[0057] As described above, as the first cooling device
200 cooling a plated steel plate is configured such that
the electrifying unit 230 is integrated with the cooling wa-
ter spraying unit 220 spraying the cooling water, and the
cooling water may be sprayed after the cooling water has
the polarity.
[0058] The first body unit 210 may serve as a body to
which the cooling water spraying unit 220 and the elec-
trifying unit 230 are coupled, and may be provided on a
moving path of the steel plate S coated with a plating
layer on which some of a plating solution L is solidified.
[0059] The first body unit 210 may further include a
first frame 211 to control a spraying area of the cooling
water sprayed from the cooling water spraying unit 220,
and may also include a first gas curtain 212. The config-
uration above will be described in greater detail with ref-
erence to FIG. 4 later.
[0060] The cooling water spraying unit 220 may be
configured to spray the cooling water to the steel plate
S. The cooling water spraying unit 220 may spray the
cooling water after electrifying the cooling water because
of an arrangement relationship with the electrifying unit
230.
[0061] For example, the cooling water spraying unit
220 of the first cooling device 200 cooling a plated steel
plate may be configured such that some of the cooling
water spraying unit 220 may be grounded to a ground to
discharge a negative electric charge to the ground when
an electrostatic charge is applied to the electrifying unit
230, or to receive a negative electric charge from the
ground.
[0062] In other words, by the electrostatic charge ap-
plied by the electrifying unit 230, a negative electric
charge may be discharged from the cooling water

through a portion of the cooling water spraying unit 220
grounded to a ground, or a negative electric charge may
be transferred to the cooling water such that the cooling
water may be electrified to have a polarity.
[0063] Also, the electrification to form a polarity may
be performed as the electrifying unit 230 is provided on
one side of the cooling water spraying unit 220.
[0064] For example, the electrifying unit 230 of the first
cooling device 200 cooling a plated steel plate may in-
clude an electrode 232 forming an electric field by receiv-
ing an electrostatic charge, and as the water channel 221
through which the cooling water moves is provided to
intersect the electrode 232, the cooling water spraying
unit 220 may electrify the cooling water such that the
cooling water may have a polarity before the cooling wa-
ter is sprayed.
[0065] For example, the electrode 232 of the first cool-
ing device 200 cooling a plated steel plate in the exem-
plary embodiment may be disposed in upper and lower
portions of the water channel 221.
[0066] The first cooling device 200 cooling a plated
steel plate may include a spraying pressure providing
portion 224, and the spraying pressure providing portion
224 may be provided to increase spraying force of the
cooling water transferred to the nozzle 223 from the first
vessel 222 through the water channel 221.
[0067] In other words, the cooling water may be
sprayed by the nozzle 223 using only spraying force pro-
duced by the moving cooling water, but to increase the
spraying force of the cooling water, the spraying pressure
providing portion 224 may be provided. Also, the cooling
water may also be sprayed by spraying pressure applied
by the spraying pressure providing portion 224.
[0068] As described above, the cooling water spraying
unit 220 of the first cooling device 200 cooling a plated
steel plate in the exemplary embodiment may include the
spraying pressure providing portion 224 connected to the
nozzle 223 and providing gas to apply spraying pressure
to the cooling water.
[0069] The gas A may be air, and the spraying pressure
providing portion 224 may be configured to receive the
gas A from the outside through a pipe, and to provide the
received gas A to the nozzle 223, a flow channel of the
gas A connected up to the nozzle 223 may be provided.
[0070] The electrifying unit 230 may be configured to
spray the cooling water while the cooling water is elec-
trified to have a polarity.
[0071] To this end, the electrifying unit 230 may be
integrated with the cooling water spraying unit 220, and
may be coupled to the first body unit 210.
[0072] The water channel 221 of the cooling water
spraying unit 220 may penetrate through the electrifying
unit 230, and the electrifying unit 230 may be disposed
in a rear region of the water channel 221 in a spraying
direction of the cooling water, rather than being disposed
in a portion of the water channel 221, such that the elec-
trifying unit 230 may apply the same polarity to the cooling
water and may spray the cooling water. The configuration
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above will be described in greater detail later.
[0073] The electrifying unit 230 of the first cooling de-
vice 200 cooling a plated steel plate may further include
an electrode support portion 231 supporting the electrode
232, and the electrode support portion 231 may be in-
stalled to be integrated with or coupled to the first body
unit 210 in a front region of the first body unit 210 in which
the first vessel 222 is disposed.
[0074] At least portion of the water channel 221 of the
cooling water spraying unit 220 through which the cooling
water flows may be provided in a front region of the elec-
trode 232 with reference to a spraying direction of the
cooling water, and the cooling water in the water channel
221 may be electrified to have the same polarity.
[0075] In other words, the water channel 221 may be
configured to transfer the sprayed cooling water to the
nozzle 223 from the first vessel 222, and the water chan-
nel 221 may penetrate through the electrode 232 such
that a portion of the water channel 221 may be provided
in a front region of the electrode 232, thereby electrifying
the cooling water moving in the water channel 221 to
apply the same polarity to the cooling water.
[0076] In other words, as the cooling water is electrified
such that the polarity provided to the cooling water may
be adjusted depending on the electrified polarity applied
by the electrode 232, the overall cooling water may be
electrified to have the same polarity and may be sprayed.
[0077] The electrode support portion 231 may be con-
figured to support the electrode 232 such that the elec-
trode 232 may be integrated with the cooling water spray-
ing unit 220.
[0078] To this end, the electrode support portion 231
may be coupled to the first body unit 210 to which the
cooling water spraying unit 220 is coupled, and may in-
clude the electrode 232 inside the electrode support por-
tion 23.
[0079] The electrode 232 may be connected to a high
voltage generator PS applying an external electrostatic
charge and may receive an electrostatic charge. The high
voltage generator PS may apply a high voltage while be-
ing grounded to a ground and being connected to the
electrode 232 such that the electrode 232 may maintain
a state in which a positive electrostatic charge or a neg-
ative electrostatic charge is applied.
[0080] As an example, to apply a positive electrostatic
charge to the electrode 232, the high voltage generator
PS may discharge a negative electric charge in the elec-
trode 232 through a ground.
[0081] When the electrode 232 applies an electrostatic
charge, the cooling water in the water channel 221 ad-
jacent to the electrode 232 may be electrified to have a
unipolarity, and accordingly, the electrified cooling water
may have improved adhesive force to be adhered to the
steel plate, and the cooling water may have improved
cooling ability.
[0082] The electrification of the cooling water may be
performed as the first vessel 222 connected to the water
channel 221 is grounded to a ground and receives a neg-

ative electric charge from or discharges a negative elec-
tric charge to the ground to electrify the cooling water to
apply a unipolarity to the cooling water.
[0083] FIG. 3 is a perspective diagram illustrating a
first cooling device 200 cooling a plated steel plate ac-
cording to an exemplary embodiment. Referring to the
diagram, a nozzle 223 of a first cooling device 200 cooling
a plated steel plate in the exemplary embodiment may
be provided as a plurality of nozzles 223 in a width direc-
tion of the steel plate S.
[0084] The nozzles may be disposed as above to uni-
formly perform the cooling of the steel plate S. In other
words, to spray electrified cooling water within an overall
width of the steel plate to obtain a uniform cooling effect,
the plurality of nozzles 223 may be provided in a width
direction of the steel plate S.
[0085] FIG. 4 is a diagram illustrating an exemplary
embodiment in which a first cooling device 200 cooling
a plated steel plate includes a first gas curtain according
to an exemplary embodiment, viewed from the front. Re-
ferring to the diagram, the first cooling device 200 cooling
a plated steel plate in the exemplary embodiment may
include a first gas curtain 212 provided in a peripheral
region of the nozzle 223, and inducing the sprayed cool-
ing water to the steel plate S.
[0086] By including the first gas curtain 212, a spraying
area of the cooling water sprayed from the cooling water
spraying unit 220 may be controlled.
[0087] In other words, when the cooling water is
sprayed from the nozzle 223, gas A may be sprayed from
the first gas curtain 212 such that the gas A may form a
shield around the sprayed cooling water, thereby limiting
a spraying area of the cooling water.
[0088] The first gas curtain 212 may also be included
in the first body unit 210, but an exemplary embodiment
thereof is not limited thereto. The first gas curtain 212
may be implemented in various manners as long as the
first gas curtain 212 is connected to the nozzle 223 and
induces the sprayed cooling water to the steel plate.
[0089] To this end, the first gas curtain 212 may be
connected to a pipe receiving the gas A from the outside.
[0090] FIG. 1 is a diagram illustrating a plating facility
according to an exemplary embodiment, viewed from the
front. FIG. 10A is a picture showing a coarsened state of
spangle patterns created when a plating layer is cooled
in the related art, FIG. 10B is a picture showing a state
of micronized spangle patterns created when a plating
layer is cooled in the present disclosure.
[0091] Referring to the diagram, a plating facility in an-
other exemplary embodiment may include a plating bath
300, and a first cooling device 200 cooling a plated steel
plate provided on a moving path of a plated steel plate
S discharged from the plating bath 300.
[0092] The plating bath 300 may be configured to coat
the steel plate S with a plating solution L. To this end,
the plating bath 300 may include a plating solution L such
as a melted zinc solution, and the like, and may include
a pot roll 400 guiding movement of the steel plate S .
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[0093] The first cooling device 200 cooling a plated
steel plate in the plating facility described in the afore-
mentioned exemplary embodiment may perform the
cooling of a plating layer of the steel plate S cooled and
partially solidified in a second cooling device 100 cooling
a plated steel plate, and may complete the cooling of the
plating layer.
[0094] In other words, the first cooling device 200 may
receive the steel plate S on which the plating solution L
coating an exterior surface of the steel plate S is cooled
to a temperature lower than a melting temperature of the
plating solution L and may spray the cooling water having
a polarity by electrification to the steel plate S to cool the
steel plate.
[0095] To this end, the first cooling device 200 cooling
a plated steel plate may be disposed in a rear region of
a moving path of the steel plate S, further behind than
the second cooling device 100 cooling a plated steel
plate. In other words, the steel plate S may primarily pass
through the second cooling device 100 cooling a plated
steel plate after being discharged from the plating bath
300, and may secondarily pass through the first cooling
device 200 cooling a plated steel plate.
[0096] A moving path in which the steel plate S is coat-
ed with the plating solution L and is cooled may be con-
figured to have a layout in which at least one moving path
is changed, rather than forming the moving path in a
straight line, such that the plating facility including the
moving path of the steel plate S may have a reduced size.
[0097] For example, the moving path of the steel plate
S may be configured to have a "O" shape, opening to-
wards a surface of the ground.
[0098] In other words, the first cooling device 200 of
the plating facility in the exemplary embodiment may be
provided in a first region in which the moving path of the
steel plate is formed in an upper direction of the plating
bath, a second region connected to the first region such
that the moving path of the steel plate is formed horizon-
tally to a surface of the ground, and a third region con-
nected to the second region such that the moving path
of the steel plate is formed in a lower direction.
[0099] Further, to completely solidify the plating layer
formed by the plating solution L after the plating layer
formed on the steel plate S is cooled in the first cooling
device 200, a water cooling device 600 may be provided
in an outlet portion of the first cooling device 200.
[0100] In other words, the plating facility in the exem-
plary embodiment may include the water cooling device
600 provided in a rear region of the moving path of the
steel plate S, further behind than the first cooling device
200, and when the plating solution L coating an exterior
surface of the steel plate S is completely solidified by the
first cooling device 200, the water cooling device 600
may receive the steel plate S from the first cooling device
200 and may cool the steel plate S using water.
[0101] The water cooling device 600 may include a wa-
ter cooling portion 610 cooling the steel plate S by sup-
plying cooling water to the steel plate S, and a drying

portion 620 drying the steel plate S discharged from the
water cooling portion 610.
[0102] In addition to the plating bath 300 and the first
cooling device 200, the plating facility may further include
the second cooling device 100 cooling a plated steel plate
disposed in an outlet portion from which the steel plate
S is discharged, turning the cooling water into mist by
ultrasonic vibrations, and spraying the mist to the steel
plate S along with the gas A.
[0103] As the plating facility includes the first cooling
device 200 cooling a plated steel plate and the second
cooling device 100 cooling a plated steel plate as de-
scribed above, a speed of cooling the steel plate S coated
with the plating solution L may improve, and thus, spangle
patterns formed on the plating solution L such as a zinc
solution, and the like, may be refined.
[0104] As compared to the example of the related art
in which a cooling speed is not secured as in FIG. 10A,
in the exemplary embodiment, a cooling speed in which
spangle patterns may be obtained may be refined as in
FIG. 10B.
[0105] Further, as cooling ability improves by the first
cooling device 200 and the second cooling device 100,
the time for cooling and solidifying the plating solution L
coating the steel plate S may be reduced, and a cooling
line may be shortened, thereby reducing a size of the
plating facility.
[0106] The second cooling device 100 cooling a plated
steel plate may be configured to perform cooling at an
earlier stage of when the steel plate S coated with the
plating solution L is discharged from the plating bath 300,
and may perform the cooling of the non-solidified plating
solution L.
[0107] In other words, the second cooling device 100
of the plating facility in the exemplary embodiment may
cool the plating solution L on a surface of the steel plate
S discharged from the plating bath 300 in a temperature
higher than a melting temperature of the plating solution
L, and may cool the plating solution L such that the plating
solution L may have a temperature lower than the melting
temperature of the plating solution L at least, and the
second cooling device 100 may transfer the steel plate
to the first cooling device 200.
[0108] As the second cooling device 100 transfers the
steel plate S to the first cooling device 200 after the overall
plating solution L is solidified, pit marks, recesses formed
in the plating layer caused by the cooling water used
when the steel plate S is cooled in the first cooling device
200, may be prevented.
[0109] When the second cooling device 100 cooling a
plated steel plate performs the cooling of the steel plate
S coated with the plating solution L using gas A at an
earlier stage of the cooling, the second cooling device
100 may also spray micronized moisture particles formed
by ultrasonic waves such that pit marks, recesses formed
in a non-solidified plating layer, may be prevented, and
cooling ability may improve. The configuration above will
be described in greater detail with reference to FIGS. 5
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to 8 later.
[0110] Further, when the second cooling device 100
cooling a plated steel plate includes a filter unit 140, sizes
of mist particles sprayed to the plating layer may be ad-
justed using a difference in moving inertial force of the
mist particles depending on sizes of the mist particles
formed by a ultrasonic unit 130, thereby improving an
efficiency of preventing the pit marks. The configuration
above will be described in greater detail with reference
to FIG. 9 later.
[0111] Also, in the plating facility, an air knife 500 may
be provided between the plating bath 300 and the second
cooling device 100 cooling a plated steel plate, and the
air knife 500 may adjust a thickness of the plating solution
L coated in the plating bath 300.
[0112] In other words, the plating facility in the exem-
plary embodiment may include the air knife 500 provided
between the plating bath 300 and the second cooling
device 100 to adjust a thickness of the plating solution L
coating the steel plate S.
[0113] FIG. 5 is a diagram illustrating a second cooling
device 100 cooling a plated steel plate according to an
exemplary embodiment, viewed from the front. Referring
to the diagram, the second cooling device 100 cooling a
plated steel plate may include a second body unit 110
provided on a moving path of a steel plate S of which an
exterior surface is coated with a non-solidified plating so-
lution L, a gas spraying unit 120 provided in the second
body unit 110 and spraying gas A to the steel plate S,
and an ultrasonic unit 130 provided in the second body
unit 110 and turning cooling water into mist and spraying
the mist to the steel plate S along with gas A sprayed
from the gas spraying unit 120.
[0114] In other words, the second cooling device 100
cooling a plated steel plate may be configured such that
the mist of the cooling water formed by the ultrasonic unit
130 may be sprayed, and when the plating solution L is
cooled by the gas A, pit marks, recesses formed in a non-
solidified plating solution L, may be prevented, and cool-
ing ability may improve.
[0115] The second body unit 110 may serve as a body
in which the gas spraying unit 120 and the ultrasonic unit
130 are provided. The second body unit 110 may also
be configured to spray the gas A provided from the gas
spraying unit 120 and the mist of the cooling water pro-
vided from the ultrasonic unit 130 together to the steel
plate S coated with the plating solution L. To this end,
the second body unit 110 may include a second frame
111, a slit nozzle 112, and a second gas curtain 113, and
the configuration above will be described in greater detail
with reference to FIGS. 7 and 8 later.
[0116] The second body unit 110 may be provided on
a moving path of the steel plate S coated with the non-
solidified plating solution L, discharged from the plating
bath 300, such that the second cooling device 100 cooling
a plated steel plate may primarily cool down the steel
plate S discharged from the plating bath 300.
[0117] The gas spraying unit 120 may spray the gas A

to cool the non-solidified plating solution L coating the
steel plate S. To this end, the gas spraying unit 120 may
include a gas providing portion 121, and may also include
a temperature adjusting portion 122 adjusting a temper-
ature of the gas A to a relatively low temperature or a
relatively high temperature to improve a cooling efficien-
cy obtained by spraying the gas A. The configuration
above will be described in greater detail with reference
to FIG. 6 later.
[0118] The ultrasonic unit 130 may provide the mist of
the cooling water to the gas A to improve cooling ability
of the gas A sprayed from the gas spraying unit 120.
[0119] The gas A may be air, and the ultrasonic unit
130 may turn the cooling water into mist using ultrasonic
vibrations and may provide the mist to the slit nozzle 112
of the second body unit 110 along with the gas A provided
from the gas spraying unit 120, and the mist and the gas
may be sprayed to the plating solution L coating the steel
plate S.
[0120] To this end, the ultrasonic unit 130 may include
a second vessel 131, an ultrasonic generator 132, a mist
guiding portion 133.
[0121] In other words, the ultrasonic unit 130 of the
second cooling device 100 cooling a plated steel plate in
the exemplary embodiment may include the second ves-
sel 131 provided in the second body unit 110 and pro-
vided with the cooling water, the ultrasonic generator 132
provided in the second vessel 131 and turning the cooling
water into mist by generating ultrasonic waves by vibra-
tions, and the mist guiding portion 133 provided in an
upper portion of the second vessel 131 and inducing the
mist to a position in which the steel plate S is provided.
[0122] The second vessel 131 may be configured to
be provided with the cooling water to be turned into mist
when the ultrasonic generator 132 generates vibrations,
and may be provided in the second body unit 110.
[0123] Also, a pipe through which the cooling water W
is supplied may be connected to the second vessel 131.
[0124] The ultrasonic generator 132 may generate ul-
trasonic vibrations to turn the cooling water into mist, and
may be provided in the second vessel 131 to which the
cooling water is provided.
[0125] The ultrasonic generator 132 may be electrical-
ly connected to a voltage source to generate ultrasonic
vibrations, and may be formed of a material such as a
metal, a crystal, ceramics, and the like, which can turn
electric energy supplied from the voltage source into vi-
bration energy.
[0126] The mist guiding portion 133 may be configured
to, when the cooling water provided to the second vessel
131 is turned into mist by ultrasonic vibrations provided
from the ultrasonic generator 132, guide the mist to move
to the slit nozzle 112.
[0127] To this end, the mist guiding portion 133 pro-
vided in an upper portion of the second vessel 131 may
have a cap shape, and a hole may be formed in a direction
towards the slit nozzle 112. A flange extending towards
the slit nozzle 112 may be formed around the hole.
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[0128] A filter unit 140 for adjusting sizes of mist par-
ticles may be provided between the mist guiding portion
133 and the slit nozzle 112, and the filter unit 140 may
control sizes of the mist particles provided to the slit noz-
zle 112.
[0129] FIG. 6 is a diagram illustrating an exemplary
embodiment in which a temperature adjusting portion
122 of a gas spraying unit 120 is provided externally of
a gas providing portion 121 in a second cooling device
100 cooling a plated steel plate, viewed from a front. Re-
ferring to the diagram, the gas spraying unit 120 of the
second cooling device 100 cooling a plated steel plate in
the exemplary embodiment may include a gas providing
portion 121 provided in the second body unit 110, receiv-
ing gas A from the outside, and spraying the gas to a
steel plate S, and a temperature adjusting portion 122
provided in the gas providing portion 121 and adjusting
a temperature of the gas A.
[0130] To improve a cooling efficiency obtained by
spraying the gas A, the temperature adjusting portion
122 adjusting a temperature of the gas A to a relatively
low temperature or a relatively high temperature may be
included.
[0131] The gas providing portion 121 may provide the
gas A to the slit nozzle 112, and may receive the high
pressure gas A from the outside. To this end, a pipe may
be connected to the gas providing portion 121 for the gas
providing portion 121 to receive the gas A. The gas A
may be air.
[0132] The temperature adjusting portion 122 may ad-
just a temperature of the gas A provided from the gas
providing portion 121, and may be provided as a cooling
pipe to lower the temperature of the gas A, for example.
[0133] The temperature adjusting portion 122 may be
provided inside the gas providing portion 121 such that
the temperature adjusting portion 122 may be directly in
contact with the gas A provided from the gas providing
portion 121, and may improve an efficiency of controlling
the temperature of the gas A. An exemplary embodiment
thereof is illustrated in FIG. 5.
[0134] The temperature adjusting portion 122 may also
be provided externally of the gas providing portion 121.
In this case, a flow channel of the gas A flowing in the
gas providing portion 121 may not be interfered, and thus,
a flow velocity of the gas A may be maintained. An ex-
emplary embodiment thereof is illustrated in FIG. 6.
[0135] A region of the gas providing portion 121 in
which the temperature adjusting portion 122 is disposed
may have a size in which heat exchange between the
gas A and the temperature adjusting portion 122 may be
sufficiently performed.
[0136] The gas spraying unit 120 may further include
a gas amount adjusting portion 123, and the amount of
gas transferred to the gas providing portion 121 from the
outside may be adjusted.
[0137] The gas spraying unit 120 of the second cooling
device 100 cooling a plated steel plate in the exemplary
embodiment may include the gas amount adjusting por-

tion 123 provided in the gas providing portion 121, and
adjusting the amount of gas transferred from the outside.
[0138] The gas amount adjusting portion 123 may be
provided to adjust the amount of gas sprayed to the steel
plate S from the slit nozzle 112 of the second body unit
110, and also to adjust predetermined cooling ability in
consideration of the amount of mist formed in the ultra-
sonic unit 130 to cool down the plating solution on the
steel plate S to a target temperature.
[0139] FIG. 7 is a perspective diagram illustrating a
second cooling device 100 cooling a plated steel plate
according to an exemplary embodiment. Referring to the
diagram, a second body unit 110 of the second cooling
device 100 cooling a plated steel plate in the exemplary
embodiment may include a second frame 111 provided
on a moving path of a steel plate S, and a slit nozzle 112
provided in a front end of the second frame 111 opposing
the steel plate S and having a width greater than a width
of the steel plate S at least to spray gas A provided from
a gas spraying unit 120 and mist provided from a ultra-
sonic unit 130 to the steel plate S.
[0140] The second body unit 110 may include the sec-
ond frame 111 and the slit nozzle 112 to spray the gas
A provided from the gas spraying unit 120 and the mist
of cooling water provided from the ultrasonic unit 130
together to the steel plate S coated with the plating so-
lution L.
[0141] The second frame 111 may be an element in
which the gas spraying unit 120 and the ultrasonic unit
130 are provided, and the slit nozzle 112 may spray the
gas A and the mist to a non-solidified plating solution L.
[0142] The slit nozzle 112 may have an elongated hole
shape with a width greater than a width of the steel plate
S, and may spray the gas A and the mist uniformly in a
width direction of the steel plate S and may uniformly
perform the cooling of the non-solidified plating solution
L.
[0143] FIG. 8 is a diagram illustrating an exemplary
embodiment in which a second body unit 110 includes a
second gas curtain 113 in a second cooling device 100
cooling a plated steel plate according to an exemplary
embodiment, viewed from a front. Referring to the dia-
gram, the second body unit 110 of the second cooling
device 100 cooling a plated steel plate in the exemplary
embodiment may include the second gas curtain 113 pro-
vided in a peripheral portion of a slit nozzle 112, and
inducing sprayed gas A and mist to a steel plate S.
[0144] The second body unit 110 may include the sec-
ond gas curtain 113 to, when the gas A provided from a
gas spraying unit 120 and the mist of cooling water pro-
vided from a ultrasonic unit 130 are sprayed to a plating
solution L coating the steel plate S, control a position to
which the gas and the mist are sprayed.
[0145] To this end, the second gas curtain 113 may be
provided in a peripheral portion of the slit nozzle 112, and
may be provided to surround the peripheral portion of the
slit nozzle 112 desirably.
[0146] For the second gas curtain 113 to form a gas
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curtain (or an air curtain), a pipe through which the gas
A is provided from the outside may be disposed, and the
gas A may be air. By spraying the gas A received from
the outside to a peripheral portion of the slit nozzle 112,
paths of the gas and mist particles sprayed from the slit
nozzle 112 may be controlled.
[0147] FIG. 9 is a diagram illustrating an operational
state of a filter unit 140 in a second cooling device 100
cooling a plated steel plate according to an exemplary
embodiment, viewed from the front. Referring to the di-
agram, the second cooling device 100 cooling a plated
steel plate may include a filter unit 140 provided in a sec-
ond body unit 110, and adjusting sizes of mist particles
sprayed to a steel plate S.
[0148] The filter unit 140 may adjust sizes of mist par-
ticles sprayed to a plating layer using a difference in mov-
ing inertial force of the mist particles depending on sizes
of the mist particles formed by the ultrasonic unit 130.
[0149] To this end, the filter unit 140 may include a filter
frame 141 and a control plate 142. In other words, the
filter unit 140 of the second cooling device 100 cooling a
plated steel plate may include the filter frame 141 pro-
vided on a moving path of the mist formed in the ultrasonic
unit 130 and coupled to the second body unit 110, and
the control plate 142 provided in the filter frame 141, and
changing a moving path of some of mist particles and
allowing the other mist particles to collide with the control
plate by moving inertial force.
[0150] The filter frame 141 may be a basic frame of a
filter unit 140, and may be provided in the second body
unit 110, more specifically, provided between a mist guid-
ing portion 133 from which the mist formed in the ultra-
sonic unit 130 is discharged and a slit nozzle 112.
[0151] The control plate 142 may be provided in the
filter frame 141, and may change a moving path of some
of mist particles penetrating and flowing through the filter
frame 141. In other words, when the control plate 142 is
configured to change a moving path of some of the mist
particles, particles (be) having a relatively great moving
inertial force among the moving mist particles may not
change a moving path thereof, or only a moving path of
some of the mist particles may be changed, and the mist
particles may collide with the control plate 142.
[0152] The collided particles (be) may not move to the
slit nozzle 112, and may be accumulated on the control
plate 142. Accordingly, sizes of the particles may in-
crease such that the particles may be dropped into a
second vessel 131.
[0153] A moving path of the particles (se) having rela-
tively low moving inertial force among the moving mist
particles may be sufficiently changed to not be collided
with the control plate 142, and thus, the particles may
move to the slit nozzle 112 without being collided with
the control plate 142.
[0154] As the moving inertial force is a value propor-
tional to a mass of a particle, sizes of the mist particles
provided to the slit nozzle 112 may be adjusted.
[0155] To this end, the control plate 142 may be pro-

vided as a plurality of control plates 142 in the filter frame
141 with certain gaps.
[0156] In other words, the control plate 142 may be
configured to be provided as a plurality of control plates
142 in the filter frame 141 with certain gaps.
[0157] Accordingly, the provided mist particles guided
by the mist guiding portion 133 may be efficiently filtered.
[0158] Also, the control plate 142 of the second cooling
device 100 cooling a plated steel plate may be inclined
toward the moving path of the mist particles.
[0159] The control plate may be configured to be in-
clined toward the moving path of the mist particles to
adjust a degree of change in the moving path of the mist
particles.
[0160] In other words, when a degree of inclination of
the control plate is relatively great, a rate of change in
moving path of the mist particles may increase such that
only particles having relatively small sizes may pass
through and may be provided to the slit nozzle 112. When
the inclination is relative small, a rate of change in moving
path of the mist particles may decrease such that rela-
tively large-sized particles may also pass through and
may be provided to the slit nozzle 112.
[0161] To change a degree of the inclination of the con-
trol plate, the control plate may be replaced with a filter
unit 140 having a different degree of inclination, or an
angle adjusting motor, and the like, may be connected
to adjust the angle of the control plate.
[0162] A method of cooling a plated steel plate accord-
ing to another exemplary embodiment may include a
process of coating a steel plate S with a plating solution
L, a wiping process of adjusting a thickness of the plating
solution L coating the steel plate S, and a cooling process,
and the cooling process includes cooling the steel plate
S by spraying cooling water onto the steel plate S, and
the cooling water may be sprayed while being electrified.
[0163] To be specific, the cooling process of the meth-
od of cooling a plated steel plate in the exemplary em-
bodiment may include a pre-cooling stage of cooling the
steel plate S coated with the plating solution L, and a
post-cooling stage of cooling the steel plate cooled in the
pre-cooling stage by spraying the cooling water having
the same polarity by electrification.
[0164] The plating process may be performed such
that a plating bath 300 may be moved while being sup-
ported by a pot roll 400, and the like.
[0165] In other words, in the plating process, an exte-
rior surface of the steel plate S may be coated with the
plating solution L while the steel plate S passes through
the plating bath 300 in which the plating solution L is
contained.
[0166] In the wiping process, when the steel plate S
coated with the plating solution L is discharged, a thick-
ness of the plating solution L coating the steel plate S
may be adjusted by spraying gas such as air, and the
like, such that a thickness of a plating layer to be formed
may be adjusted.
[0167] In the pre-cooling stage, the cooling of the steel
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plate S discharged from the plating bath 300 and passing
through the wiping process may be performed. In the
process, the plating solution L, which is still in a melted
state, may be cooled using a second cooling device 100,
and to prevent pit marks, recesses formed when the plat-
ing solution is solidified, and the like, gas may be sprayed.
Also, to improve cooling ability, mist, a micronized form
of cooling water formed by ultrasonic vibrations, may also
be sprayed.
[0168] Thus, in the pre-cooling stage of the method of
cooling a plated steel plate in the exemplary embodiment,
the cooling may be performed by spraying the gas and
the mist formed by ultrasonic waves to the plating solution
L on the steel plate S, formed in a temperature higher
than a melting temperature of the plating solution L, and
the plating solution L may be cooled to a temperature
lower than a melting temperature of the plating solution
L at least, and the steel plate may be transferred to the
post-cooling stage.
[0169] Accordingly, in the pre-cooling stage, cooling
ability may further improve than when only gas is
sprayed, and pit marks formed while the plating solution
L is solidified may be prevented.
[0170] In other words, in the post-cooling stage, micro-
nized mist, formed by ultrasonic vibrations, may not be
sprayed, and thus, the post-cooling stage may need to
be performed after the plating solution L is solidified. Oth-
erwise, pit marks may be formed on the plating layer
formed by the plating solution L. Thus, it may be desirable
to transfer the steel plate to the post-cooling stage after
the plating solution L is cooled down in a temperature
lower than a melting temperature of the plating solution
L at least in the pre-cooling stage.
[0171] When the plating solution L and the steel plate
S are primarily cooled using the second cooling device
100 in the pre-cooling stage, in the post-cooling stage,
the plating solution L and the steel plate S may be sec-
ondarily cooled using the first cooling device 200.
[0172] In the post-cooling stage, the cooling is per-
formed after receiving the plating layer cooled to a tem-
perature lower than a melting temperature of the plating
solution L from the pre-cooling stage, and thus, it may
not be necessary to consider the issue of pit marks
formed on the plating layer, and the cooling water may
be sprayed without turning the cooling water into mist to
cool the steel plate.
[0173] Further, in the post-cooling stage of the method
of cooling a plated steel plate in the exemplary embodi-
ment, after the plated steel plate cooled to a temperature
lower than a melting temperature of the plating solution
at least is received, the steel plate may be cooled by
spraying the cooling water provided with a polarity by
electrification to the steel plate.
[0174] Accordingly, attachment force of the cooling
water attached to the steel plate S or the plating layer
may improve such that cooling ability may improve.

Claims

1. A first cooling device cooling a plated steel plate,
comprising:

a cooling water spraying unit spraying cooling
water onto a printed steel plate; and
an electrifying unit disposed in at least one side
of the cooling water spraying unit and electrifying
the cooling water,
wherein the cooling water spraying unit is in-
stalled to spray the cooling water while the cool-
ing is electrified by the electrifying unit.

2. The first cooling device of claim 1, wherein the cool-
ing water spraying unit comprises:

a first vessel receiving cooling water;
a water channel connected to the first vessel
and having the cooling water to move therein;
and
a nozzle connected to the water channel, receiv-
ing cooling water from the first vessel, and spray-
ing the cooling water onto the plated steel plate.

3. The first cooling device of claim 2, wherein the first
vessel is grounded to a ground.

4. The first cooling device of claim 2,
wherein the electrifying unit includes an electrode
forming an electric field by receiving an electrostatic
charge, and
wherein the water channel is disposed to intersect
the electrode.

5. The first cooling device of claim 4, wherein the elec-
trode is disposed on upper and lower sides of the
water channel.

6. The first cooling device of claim 4,
wherein the electrifying unit further includes an elec-
trode support portion supporting the electrode, and
wherein the electrode support portion is installed to
be integrated with or coupled to a first body unit in a
front region of the first body unit in which the first
vessel is disposed.

7. The first cooling device of claim 2, wherein the nozzle
sprays the cooling water in droplet form.

8. The first cooling device of claim 2, wherein the nozzle
is provided as a plurality of nozzles in a width direc-
tion of the plated steel plate.

9. The first cooling device of claim 2, wherein the cool-
ing water spraying unit further includes a spraying
pressure providing portion connected to the nozzle
and providing gas to apply spraying pressure to the
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cooling water.

10. The first cooling device of claim 2, further comprising:
a first gas curtain provided in a peripheral portion of
the nozzle, and inducing the sprayed cooling water
to the steel plate.

11. A plating facility, comprising:

a plating bath; and
a first cooling device cooling a plated steel plate
in any one of claims 1 to 10, configured to be
provided on a moving path of a plated steel plate
discharged from the plating bath.

12. The plating facility of claim 11, further comprising:
a second cooling device cooling a plated steel plate
provided on a moving path of the steel plate between
the plating bath and the first cooling device.

13. The plating facility of claim 12, wherein the second
cooling device turns cooling water into mist using
ultrasonic vibrations and sprays the mist to the steel
plate along with gas.

14. The plating facility of claim 13, wherein the second
cooling device comprises:

a gas spraying unit spraying gas to the steel
plate;
a ultrasound unit turning cooling water into mist
and spraying the mist to the steel plate along
with the gas sprayed from the gas spraying unit;
and
a filter unit provided on a moving path of the mist
formed in the ultrasound unit and the gas
sprayed from the gas spraying unit.

15. The plating facility of claim 14, wherein the filter unit
adjusts sizes of mist particles to be sprayed to the
steel plate.

16. The plating facility of claim 15, wherein the filter unit
comprises:

a filter frame provided on a moving path of the
mist formed in the ultrasound unit; and
a control plate provided in the filter frame such
that a moving path of some of mist particles are
changed, and the other mist particles collide with
the control plate by moving inertial force.

17. The plating facility of claim 16, the control plate is
provided as a plurality of control plates in the filter
frame with certain gaps, and the control plates are
inclined toward a moving path of the mist particles.

18. A method of cooling a plated steel plate, comprising:

a plating process of coating the steel plate with
a plating solution;
a wiping process of adjusting a thickness of the
plating solution coating the steel plate; and
a cooling process,
wherein the cooling process includes cooling the
steel plate by spraying cooling water onto the
steel plate, and the cooling water is sprayed in
electrified state.

19. The method of claim 18, wherein the cooling process
comprises:

a pre-cooling stage of cooling the steel plate
coated with the plating solution; and
a post-cooling stage of cooling the steel plate
cooled down in the pre-cooling stage by spray-
ing cooling water provided with the same polarity
by electrification.
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