EP 4 176 986 A1

Patent Office

s et (11) EP 4176 986 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(1 9) ’ e Hllm”“l”m||m||H‘|‘||H‘|‘H||‘| HH”NH'H' |H|‘H||H‘|H||‘
Patentamt
0 European

(43) Date of publication: (51) International Patent Classification (IPC):
10.05.2023 Bulletin 2023/19 B21C 47/04 (2005.01) B21C 47/26 (2006-:01)
F25D 3/12(2006.07

(21) Application number: 20950405.9
(52) Cooperative Patent Classification (CPC):

(22) Date of filing: 18.11.2020 B21C 47/04; B21C 47/26; F25D 3/12

(86) International application number:
PCT/KR2020/016293

(87) International publication number:
WO 2022/039325 (24.02.2022 Gazette 2022/08)

(84) Designated Contracting States: (71) Applicant: POSCO Co., Ltd
AL ATBE BG CH CY CZDE DKEE ES FI FR GB Pohang-si, Gyeongsangbuk-do 37859 (KR)
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR (72) Inventor: KIM, Hyungjin
Designated Extension States: Seoul 06716 (KR)
BA ME
Designated Validation States: (74) Representative: Nederlandsch Octrooibureau
KH MA MD TN P.O. Box 29720
2502 LS The Hague (NL)
(30) Priority: 18.08.2020 KR 20200103519
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SAME

(57)  Disclosed is a wire rod winding device. The wire
rod winding device according to an embodiment of the
present disclosure comprises: a drum unit including an
outer drum and an inner drum spaced apart from the
outer drum and rotated by a drive unit; a dry ice supply
unit configured to supply dry ice pellets into a chamber
formed between the outer drum and the inner drum, and
a fork pin unit connected to the inner drum at one side
to be rotated integrally with the inner drum and spaced
apart from the inner side of the inner drum at the other
side to wind a wire rod thereon, wherein the fork pin unit
includes a flow channel hole having an inlet formed at
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Description
[Technical Field]

[0001] The present disclosure relates to a wire rod
winding device and a wire rod manufacturing apparatus
including same.

[Background Art]

[0002] In general, wire rod rolling is a process of ob-
taining a wire rod coil having a desired size by heating
billets, which are manufactured in a steel making process
or a billet making process, to a state suitable for hot rolling
and gradually reducing cross-sections thereof through a
series of rolling processes.

[0003] Since a wire rod manufactured by the wire rod
rolling process has a full length of about 500 m to 10 km,
it cannot be stored in a straight form, and thus products
are obtained in the form of a coil and this process is called
winding.

[0004] A winding process is a process of winding the
wire rod coil on a cylindrical apparatus called reeler which
includes a drum unit constituting the external diameter
of the reeler and a fork pin unit constituting the internal
diameter, and the wire rod coil is wound in a space ther-
ebetween.

[0005] In addition, in the case where the reeler rotates
to wind the wire rod coil, the fork pin unit coupled to the
bottom of the drum unit and extending upward eccentri-
cally rotates because the upper end thereof, as a free
end, shakes during rotation. Therefore, the fork pin unit
causes friction with the wire rod coil, thereby causing
problems such as scratches on the wire rod coil.

[0006] Also, in the reeler, while a preceding portion of
the wire rod entering in an earlier stage of the winding
process is wound at a lower portion of the drum unit, a
following portion of the wire rod entering in a later stage
of the winding process is wound at an upper portion of
the drum unit. Thus, there may be a temperature differ-
ence between the upper portion and the lower portion of
the wire rod coil due to convection heat loss at an upper
portion of the drum unit with an open top.

[0007] Due to the difference in cooling rate between
positions of the wire rod coil caused by the amount of
heatloss inside the reeler, problems may occur in tensile
strength of the wire rod coil and microstructural quality.

[Disclosure]
[Technical Problem]

[0008] Embodiments of the present disclosure provide
a wire rod winding device capable of simplifying complex
structural problems occurring in the case of using cooling
water to cool the wire rod winding device and preventing
quality deterioration caused while winding the wire rod
coil, and a wire rod manufacturing apparatus including
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same.
[Technical Solution]

[0009] Inaccordance with an aspect of the present dis-
closure, a wire rod winding device includes: a drum unit
including an outer drum and an inner drum spaced apart
from the outer drum and rotated by a drive unit; a dry ice
supply unit configured to supply dry ice pellets into a
chamber formed between the outer drum and the inner
drum; and a fork pin unit connected with the inner drum
at one side for integral rotation with the inner drum and
spaced apart from the inside of the inner drum at the
other side to wind a wire rod, wherein the fork pin unit
has a flow channel hole having an inlet communicating
with the chamber at one end and an outlet communicating
with the inside of the inner drum at the other end.
[0010] A shaft of the inner drum rotated by the drive
unit may be coupled to the outer drum in a penetrating
state, and the dry ice supply unit may include atleastone
spray nozzle to spray dry ice pellets toward a shaft sup-
port between the shaft of the inner drum and the outer
drum.

[0011] The wire rod winding device may further include
a cover unit covering the top of the drum unit and having
a guide hole guiding introduction of the wire rod into a
space between the inner drum and the fork pin unit.
[0012] The cover unit may have an air discharge flow
channel communicating with the outlet of the fork pin unit
to discharge gas sublimated from the dry ice to the out-
side.

[0013] The wire rod winding device may further include
a suction device connected to the outlet of the air dis-
charge flow channel to provide a suction force to the flow
channel hole through the air discharge flow channel.
[0014] The suction device may include a suction hose
connected to the outlet of the air discharge flow channel
and a suction fan connected to the suction hose to pro-
vide a suction force thereto.

[0015] The dryice supply unitmay include a pellet sup-
plier configured to store and discharge dry ice, a com-
pressed air supplier configured to provide compressed
air to deliver dry ice pellets discharged from the pellet
supplier, and a plurality of nozzles configured to spray
the dry ice pellets delivered by the compressed air into
the chamber.

[0016] The dry ice supply unit may include a liquefied
carbon dioxide supplier configured to supply liquefied
carbon dioxide, an adiabatic expansion unit configured
to adiabatically expand the liquefied carbon dioxide re-
ceived from the liquefied carbon dioxide supplier, a com-
pressed air supplier configured to provide compressed
air for delivering dry ice pellets generated in the adiabatic
expansion unit, and a plurality of spray nozzles config-
ured to spray dry ice pellets delivered by the compressed
air into the chamber.

[0017] A heatdissipation plate may be provided on the
bottom of the cover unit to discharge heat of the upper
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portion of the drum unit to the outside.

[0018] The heat dissipation plate may include a lower
conduction part disposed at the bottom surface of the
cover unit, an upper emission part disposed at the top
surface of the cover unit and exposed to external air, and
a heat transfer part connecting the lower conduction part
with the upper emission part.

[0019] The lower conduction part may have an anti-
eccentric groove accommodating the upper end of the
fork pin unit.

[0020] The wire rod winding device may further include
a support to support the wire rod at the inner side of the
inner drum and including a cooling flow channel formed
therein, wherein the cooling flow channel communicates
with the chamber through a hole formed in the inner drum
[0021] In accordance with another aspect of the
present disclosure, a wire rod manufacturing apparatus
includes: a heating furnace configured to heat provided
billets; arolling unit located at an outlet side of the heating
furnace and configured to roll the heated billets; and the
wire rod winding device disposed at an outlet side of the
rolling unit and configured to wind a wire rod prepared
by rolling the billets.

[Advantageous Effects]

[0022] According to the embodiments of the present
disclosure, a structure for cooling the wire rod winding
device may be simplified, and surface defects caused on
the winding apparatus and the wire rod coil and quality
deviation of the wire rod coil caused by a temperature
difference between positions of the wire rod coil wound
on the winding apparatus may be reduced.

[Description of Drawings]
[0023]

FIG. 1 schematically illustrates a wire rod manufac-
turing apparatus according to an embodiment of the
present disclosure.

FIG. 2is a cross-sectional view illustrating a wire rod
winding device according to an embodiment of the
present disclosure.

FIG. 3is a perspective view illustrating a fork pin unit
according to an embodiment of the present disclo-
sure.

FIG. 4 illustrates a dry ice supply unit according to
an embodiment of the present disclosure.

FIG. 5 illustrates a part of a shaft support according
to an embodiment of the present disclosure.

FIG. 6 shows a dry ice supply unit according to an-
other embodiment of the present disclosure.

FIG. 7 illustrates a suction device of a cover unit ac-
cording to an embodiment of the present disclosure.
FIG. 8 shows a cover unit according to another em-
bodiment of the present disclosure.

FIG. 9is a cross-sectional view illustrating a support
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according to an embodiment of the present disclo-
sure.

[Modes of the Invention]

[0024] Hereinafter,embodiments of the presentdisclo-
sure will be described in detail with reference to the ac-
companying drawings. These embodiments are provided
to fully convey the concept of the present disclosure to
those of ordinary skill in the art. The present disclosure
may, however, be embodied in many different forms and
should not be construed as limited to the exemplary em-
bodiments set forth herein. In the drawings, parts unre-
lated to the descriptions are omitted for clear description
of the disclosure and widths, lengths, thicknesses, and
the like of elements may be exaggerated for clarity.
Throughout the specification, like reference numerals de-
note like elements.

[0025] FIG. 1 schematically illustrates a wire rod man-
ufacturing apparatus according to an embodiment of the
present disclosure.

[0026] Referring to FIG. 1, a wire rod manufacturing
apparatus 10 of the embodiment includes a heating fur-
nace 11 configured to heat provided billets B, a rolling
unit 12 located at an outlet side of the heating furnace
11 and configured to roll the heated billets B, and a wire
rod winding device 20 located at an outlet side of the
rolling unit 12 and configured to wind the rolled wire rod
W.

[0027] As such, awire rod rolling process used to man-
ufacture wire rods W by the wire rod manufacturing ap-
paratus 10 is performed by heating billets B, which are
manufactured in a steel making process or a billet making
process, in the heating furnace 11 to a state suitable for
hot rolling, obtaining a wire rod coil by gradually reducing
cross-sections thereof to a desired size through a series
of rolling processes in the rolling unit 12 including a rough
mill and a finishing mill, transferring the wire rod coil to
the wire rod winding device 20, and storing the coil in a
wound state.

[0028] FIG. 2 is a cross-sectional view illustrating a
wire rod winding device according to an embodiment of
the present disclosure. FIG. 3 is a perspective view illus-
trating a fork pin unit according to an embodiment of the
present disclosure.

[0029] FIG. 4 illustrates a dry ice supply unit according
to an embodiment of the present disclosure.

[0030] Referring to FIGS. 2 to 4, the wire rod winding
device 20 includes a drum unit 30 having a double-drum
structure, a fork pin unit 40 disposed inside the drum unit
30, a cover unit 50 to cover the top of the drum unit 30,
adry ice supply unit 60 configured to supply dryice pellets
to cool the drum unit 30, a drive unit 70 configured to
rotate the drum unit 30, and a lifting unit 80 configured
to discharge the stored wire rod to the outside.

[0031] The drum unit 30 may have a container shape
with an open top and a double-drum structure consisting
of an outer drum 31 and an inner drum 32.



5 EP 4 176 986 A1 6

[0032] The outer drum 31 may be spaced apart from
the outer surface of the inner drum 32 at a predetermined
interval in a shape surrounding the outer periphery of the
outer surface of the inner drum 32. Dry ice pellets, which
are supplied by the dry ice supply unit 60, are sprayed
into a chamber 33 that is a space formed between the
outer drum 31 and the inner drum 32.

[0033] The inner drum 32 may be rotated by the drive
unit 70. A shaft 34 connected to the drive unit 70 is pro-
vided at the lower end of the inner drum 32. The shaft 34
may penetrate the outer drum 31 and extend downward
from the bottom of the outer drum 31.

[0034] The lower end of the shaft 34 may be rotatably
supported by a mount 71 supported by the floor. A bear-
ing member 72 may be installed between the mount 71
and the lower end of the shaft 34 for smooth rotation of
the shaft 34. The bearing member 72 includes a thrust
bearing to reduce frictional resistance during rotation
while supporting an axial load.

[0035] A flange 35 extending outward in a radial direc-
tion is provided on the outer surface of the shaft 34 ex-
posed to the outside of the outer drum 31 such that a
driven bevel gear 73 is coupled thereto, and the driven
bevel gear 73 may rotate in an engaged state with a drive
bevel gear 75 coupled to a shaft of the drive motor 74.
[0036] A shaftsupport 36 may be provided on the outer
surface of the shaft 34 penetrating the outer drum 31 to
reduce frictional resistance while the shaft 34 rotates.
The shaft support 36 includes a bearing member such
as sleeve bearing and rolling bearing to reduce frictional
resistance of a member rotating on the other side.
[0037] The fork pin unit 40 may be formed in the form
of a plurality of vertically extending rods penetrating the
bottom of the inner drum 32 and hollow flow channel
holes 41 may be vertically formed inside the fork pin unit
40.

[0038] The fork pin unit 40 integrally coupled to the
inner drum 32 may rotate together with the inner drum
32 to guide winding of the wire rod. The wire rod intro-
duced into the inner drum 32 may be wound and stored
between the inner drum 32 and the fork pin unit 40.
[0039] Viathe flow channel holes 41 formed in the fork
pin unit 40, the chamber 33 may communicate with the
inside of the inner drum 32. An open inlet 42 formed at
the lower end of the flow channel hole 41 may be located
inside the chamber 33, and an open outlet 43 formed at
the upper end of the flow channel hole 41 may be located
around the upper end of the inner drum 32.

[0040] The inlet 42 of the flow channel hole 41 serves
as an air suction port to suck dry ice pellets sprayed into
the chamber 22 into the flow channel hole 41, and the
outlet 43 of the flow channel hole 41 serves as an air
discharge port to discharge sublimated carbon dioxide
gas that has passed along the flow channel hole 41.
[0041] The upper end of the fork pin unit 40 formed in
the form of the plurality of rods may be connected by a
connection rim 44. Link coupling taps, bolting coupling
taps, or the like for coupling with the fork pin unit 40 may
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be formed at the connection rim 44 in a circumferential
direction.

[0042] Also, a plurality of cooling fins 45 spaced apart
from each other at predetermined intervals may be
formed on the fork pin unit 40 in the vertical direction.
[0043] The cover unit 50 may cover the open top of the
inner drum 32 to prevent heat loss from the top of the
inner drum 32 by convection while winding the wire rod.
The cover unit 50 may be configured as a moving heat-
retaining cover.

[0044] An anti-eccentric groove 51 torestrain eccentric
rotation while the fork pin unit 40 rotates may be formed
on the bottom surface of the cover unit 50 and the fork
pin unit 40 may rotate in a state where the upper end of
the fork pin unit 40 is accommodated in the anti-eccentric
groove 51.

[0045] The cover unit 50 may have a guide hole 52 for
introducing the wire rod into the inner drum 32 while wind-
ing the wire rod. The guide hole 52 may be formed in an
inclined direction corresponding to an entry direction of
the wire rod such that the wire rod is stored in the inner
drum 32 in a wound state.

[0046] The dry ice supply unit 60 supplies dry ice par-
ticles into the chamber 33 formed between the outer drum
31 and the inner drum 32 and includes a compressed air
supplier 61, a pellet supplier 62, and a plurality of spray
nozzles 63.

[0047] The compressed air supplier 61, the pellet sup-
plier 62, and the plurality of spray nozzles 63 may be
connected to each other via a dry ice supply line 64.
[0048] The compressed air supplier 61 may include an
air compressor 61a and a receiver tank 61b. The air com-
pressor 61a may include a pump to generate com-
pressed air, and the compressed air generated in the air
compressor 61a may be supplied to the receiver tank
61b.

[0049] The receiver tank 61b may perform a function
of a buffer by temporarily storing the compressed air sup-
plied from the air compressor 61a and may provide the
stably compressed air toward the pellet supplier 62.
[0050] The pellet supplier 62 provides dry ice pellets
to the dry ice supply line 64 and includes a hopper 52a
to store dry ice, and a feeder 62b to provide dry ice re-
ceived from the hopper 62a to the dry ice supply line 64.
[0051] The feeder 62b may include a screw conveyor
or a rotating disk type for crushing dry ice into pellets,
and the dry ice pellets provided from the feeder 62b to
the dry ice supply line 64 may be transported to the plu-
rality of spray nozzles 63 by the compressed air supplied
by the compressed air supplier 61.

[0052] The plurality of spray nozzles 63 may be con-
nected to the dry ice supply line 64 and disposed at a
vertically extending nozzle header 63a to be spaced
apart from each other at predetermined intervals.
[0053] The plurality of spray nozzles 63 may be con-
figured to spray dry ice pellets into the chamber 33 and
spaced apart from each other at predetermined intervals
along the circumferential direction or a height direction
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of the drum unit 30.

[0054] Referring to FIG. 5, among the plurality of spray
nozzles 63, at least one spray nozzle 63b may be con-
figured to selectively spray dry ice pellets toward the shaft
support 36. The dry ice pellets sprayed to the shaft sup-
port 36 rapidly lower the temperature of contaminant par-
ticles adhered to the shaft support 36, and cracks are
caused in the contaminant particles whose adhesion has
been decreased by physical impact and rapid cooling,
so that the contaminant particles are separated from the
surface of the shaft support 36. Therefore, non-smooth
rotation of the drum unit 30 caused by the contaminant
particles adhered to the shaft support 36 may be pre-
vented.

[0055] FIG. 6 shows a dry ice supply unit according to
another embodiment of the present disclosure. Herein-
after, the same reference numerals are assigned to ele-
ments having substantially same function, and detailed
descriptions thereof will be omitted.

[0056] Referring to FIG. 6, a dry ice supply unit 60 in-
cludes a liquefied carbon dioxide supplier 65 configured
to supply liquefied carbon dioxide, an adiabatic expan-
sion unit 66 configured to adiabatically expand the lique-
fied carbon dioxide received from the liquefied carbon
dioxide supplier 65, a compressed air supplier 61 con-
figured to provide compressed air that delivers dry ice
pellets generated in the adiabatic expansion unit 66, and
a plurality of spray nozzles 63 to spray dry ice pellets
delivered by the compressed air into the chamber 33.
while the liquefied carbon dioxide supplied by the lique-
fied carbon dioxide supplier 65 is adiabatically expanded
in the adiabatic expansion unit 66, dry ice pellets are
generated, and the generated dry ice pellets may be sup-
plied into the chamber 33 through a plurality of spray
nozzles 63 using the compressed air generated in the
compressed air supplier 61.

[0057] Through this configuration, in the process of
winding the wire rod performed by the wire rod winding
device 20, the dry ice pellets sprayed via the plurality of
spray nozzles 63 are introduced into the chamber 33 and
then introduced into the flow channel hole 41 of the fork
pin unit 40 through the inlet 42 of the fork pin unit 40
communicating with the chamber 33.

[0058] The dry ice pellets introduced into the chamber
33 and the flow channel hole 41 instantly lower the tem-
perature of the drum unit 30 and the fork pin unit 40 while
sublimating and then are discharged through the outlet
43 of the fork pin unit 40. Thereby, in comparison with a
case of using cooling water for cooling the drum unit 30
and the fork pin unit 40, there is no need to install a sep-
arate structure to discharge cooling water and a sealing
structure to prevent damage to peripheral parts caused
by leakage of the cooling water.

[0059] Hereinafter, wire rod winding devices according
to various embodiments of the present disclosure will be
described. In the following descriptions, the same refer-
ence numerals will be assigned to elements having sub-
stantially same functions, and detailed descriptions
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thereof will be omitted.

[0060] FIG. 7 illustrates a suction device connected to
a cover unit according to an embodiment of the present
disclosure. Referring to FIG. 7, a suction device 90 pro-
viding a suction force for smoothly sucking the dry ice
pellets filled in the chamber 33 toward the flow channel
hole 41 may be connected to the cover unit 50 of the
present embodiment.

[0061] The suction device 90 is intended to induce an
increase in the amount of the dry ice pellets introduced
into the flow channel hole 41 even ata high rotation speed
of the drum unit 30 and includes an air discharge flow
channel 91 formed at the cover unit 50, a suction fan 92
providing a suction force, and a suction hose 93 connect-
ing the suction fan 92 with the air discharge flow channel
91.

[0062] An inlet 91a of the air discharge flow channel
91 may be installed to communicate with the outlet 43 of
the fork pin unit 40, and an outlet 91b of the air discharge
flow channel 91 may be connected to the suction hose 93.
[0063] The inlet 91a of the air discharge flow channel
91 may be formed in a circular ring shape, and the outlet
43 and the connection rim 44 disposed at the upper end
of the fork pin unit 40 may be in close contact with the
inlet 91a. In this regard, the inlet 91a of the air discharge
flow channel 91 may perform the function of the anti-
eccentric groove described above.

[0064] FIG. 8 shows a cover unit according to another
embodiment of the present disclosure.

[0065] Referringto FIG. 8, a heat dissipation plate 100
may be provided on the bottom of the cover unit 50 to
discharge heat of the upper portion of the drum unit 30
to the outside.

[0066] While the wire rod is wound on the drum unit
30, a temperature of a portion of the wire rod wound later
at an upper portion of the drum unit 30 may be relatively
higher than that of the wire rod wound earlier at a lower
portion of the drum unit 30, and thus the heat dissipation
plate 100 rapidly discharges heat of the upper portion of
the drum unit 30 out of the cover unit 50. Therefore, while
the wire rod is wound, a temperature deviation in the
vertical direction inside the drum unit 30 may be reduced,
thereby preventing deterioration in quality of the wire rod.
[0067] The heat dissipation plate 100 may be formed
of a metallic material having excellent thermal conduc-
tivity such as aluminum. The heat dissipation plate 100
includes alower conduction part 101 disposed at the bot-
tom surface of the cover unit 50 and receiving heat from
the upper portion of the inside of the drum unit 30, an
upper emission part 102 disposed at the top surface of
the cover unit 50 to be exposed to the outside to emit
heat, and a heat transfer part 103 connecting the upper
emission part 102 with the lower conduction part 101 to
transfer heat received from the lower conduction part 101
to the upper emission part 102.

[0068] Heat dissipation protrusions 104 may be dis-
posed on the upper emission part 102 to improve heat
dissipation property by enlarging a contact area with ex-
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ternal air.

[0069] Meanwhile, in the case where the cover unit 50
is provided with the heat dissipation plate 100, the lower
conduction part 101 may have an anti-eccentric groove
51 to accommodate the upper end of the fork pin unit 40.
[0070] Through this configuration, heat of the upper
portion of the inside of the drum unit 30 may be dis-
charged to the outside through the heat dissipation pro-
trusions 104 after being conducted to the upper emission
part 102 through the lower conduction part 101 and the
heat transfer part 103.

[0071] Referring back to FIG. 2, the lifting unit 80 is
intended to guide mounting of the wound wire rod in the
inner drum 32 or discharge the stored wire rod coil to the
outside and includes a support 81 to support the wire rod
and an elevating member 82 to move the support 81 up-
ward and downward. The elevating member 82 may
move upward and downward in association with a hy-
draulic or pneumatic cylinder that extends and retracts.
[0072] Meanwhile, referring to FIG. 9. The cooling flow
channel 83 communicating with the chamber 33 may be
formed in the support 81. The cooling flow channel 83
may communicate with the chamber 33 through a hole
37 formed in the inner drum 32.

[0073] The hole 37 formed in the inner drum 32 may
be located to communicate with the cooling flow channel
83 of the support 81 when the support 81 is located at
the lower end of the inner drum 32, and the support 81
may be cooled as dry ice pellets introduced into the chan-
nel 33 therethrough are supplied into the cooling flow
channel 83 and sublimated.

[0074] Meanwhile, although one hole 37 is formed in
the inner drum 32 in the present embodiment, a plurality
of holes may be formed at appropriate positions such
that the cooling flow channel 83 communicates with the
chamber 33 when the support 81 moves to mount the
wire rod, and the plurality of holes may also be configured
to be selectively opened and closed.

[0075] While the present disclosure has been particu-
larly described with reference to exemplary embodi-
ments, it should be understood by those of skilled in the
art that the scope of the present disclosure is not limited
thereby and various changes in form and details may be
made without departing from the spirit and scope of the
present disclosure.

Claims
1. A wire rod winding device comprising:

a drum unit comprising an outer drum and an
inner drum spaced apart from the outer drum
and rotated by a drive unit;

adry ice supply unit configured to supply dry ice
pellets into a chamber formed between the outer
drum and the inner drum; and

a fork pin unit connected with the inner drum at
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one side for integral rotation with the inner drum
and spaced apart from the inside of the inner
drum at the other side to wind a wire rod,
wherein the fork pin unit has a flow channel hole
having an inlet communicating with the chamber
at one end and an outlet communicating with
the inside of the inner drum at the other end.

The wire rod winding device according to claim 1,
wherein a shaft of the inner drum rotated by the drive
unit is coupled to the outer drum in a penetrating
state, and

the dry ice supply unit comprises at least one spray
nozzle to spray dry ice pellets toward a shaft support
between the shaft of the inner drum and the outer
drum.

The wire rod winding device according to claim 1,
further comprising a cover unit covering the top of
the drum unit and having a guide hole guiding intro-
duction of the wire rod into a space between the inner
drum and the fork pin unit.

The wire rod winding device according to claim 3,
wherein the cover unit has an air discharge flow
channel communicating with the outlet of the fork pin
unit to discharge gas sublimated from the dry ice to
the outside.

The wire rod winding device according to claim 4,
further comprising a suction device connected to the
outlet of the air discharge flow channel to provide a
suction force to the flow channel hole through the air
discharge flow channel.

The wire rod winding device according to claim 5,
wherein the suction device comprises a suction hose
connected to the outlet of the air discharge flow chan-
nel and a suction fan connected to the suction hose
to provide a suction force thereto.

The wire rod winding device according to claim 5,
wherein the dry ice supply unit comprises a pellet
supplier configured to store and discharge dry ice, a
compressed air supplier configured to provide com-
pressed air to deliver dry ice pellets discharged from
the pellet supplier, and a plurality of nozzles config-
uredto spray the dry ice pellets delivered by the com-
pressed air into the chamber.

The wire rod winding device according to claim 5,
wherein the dry ice supply unit comprises a liquefied
carbon dioxide supplier configured to supply lique-
fied carbon dioxide, an adiabatic expansion unit con-
figured to adiabatically expand the liquefied carbon
dioxide received from the liquefied carbon dioxide
supplier, a compressed air supplier configured to
provide compressed air for delivering dry ice pellets
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generated in the adiabatic expansion unit, and a plu-
rality of spray nozzles configured to spray dry ice
pellets delivered by the compressed air into the
chamber.

The wire rod winding device according to claim 3,
wherein a heat dissipation plate is provided on the
bottom of the cover unit to discharge heat of the up-
per portion of the drum unit to the outside.

The wire rod winding device according to claim 9,
wherein the heat dissipation plate comprises a lower
conduction part disposed at the bottom surface of
the cover unit, an upper emission part disposed at
the top surface of the cover unit and exposed to ex-
ternal air, and a heat transfer part connecting the
lower conduction part with the upper emission part.

The wire rod winding device according to claim 10,
wherein the lower conduction part has an anti-ec-
centric groove accommodating the upper end of the
fork pin unit.

The wire rod winding device according to claim 1,
further comprising a support to support the wire rod
at the inner side of the inner drum and including a
cooling flow channel formed therein,

wherein the cooling flow channel communicates with
the chamber through a hole formedin the innerdrum.

A wire rod manufacturing apparatus comprising:

a heating furnace configured to heat provided
billets;

arolling unit located at an outlet side of the heat-
ing furnace and configured to roll the heated bil-
lets; and

the wire rod winding device according to any one
of claims 1 to 12 disposed at an outlet side of
the rolling unit and configured to wind a wire rod
prepared by rolling the billets.
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