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(54) CHEEK PLATE OF REDUCED IRON AGGLOMERATION APPARATUS

(57) Provided is a cheek plate for an apparatus for
agglomerating reduced iron, the cheek plate including: a
cover portion which has a fan shape and is installed at
each of both sides of a pair of rollers for processing the
reduced iron to prevent the reduced iron from leaking to
a lateral space formed between the rollers; roller close
contact portions which protrude from inner rim portions
of the cover portion and are in close contact with outer

portions of the rollers to maintain airtightness of the space
between the rollers; and gas discharge portions which
extend along plate surfaces of the roller close contact
portions, and discharge gas produced when processing
the reduced iron, thereby effectively discharging gas pro-
duced when processing the reduced iron while increasing
close contact force between the cheek plates and both
sides of the rollers.
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Description

[Technical Field]

[0001] The present invention relates to cheek plates which are installed at both sides of rollers of an agglomeration
apparatus and prevent a leakage of reduced iron.

[Background Art]

[0002] Since reduced fine iron ore has high reactivity when the reduced fine iron ore is exposed to the air, there is a
risk that the reduced fine iron ore is likely to be oxidized or ignited. The activity is caused by a specific surface area of
the fine iron ore. The fine iron ore in the form of hematite is reduced to magnetite, such that a crystal structure thereof
is greatly changed.
[0003] The hematite and the magnetite are quite different from each other in terms of a lattice structure, and as a
result, the change in crystal structure causes volume expansion and a lot of internal cracks. The occurrence of cracks
increases a specific surface area of the ore and increases an area of the ore which may react with gas, thereby finally
assisting in increasing a reduction rate.
[0004] When a temperature of the fine iron ore in the form of limonite is raised to a temperature of 500°C or higher,
crystal water present in the fine iron ore leaks to the outside such that the limonite is changed to the hematite. A space,
which has been occupied by the crystal water, is exposed to the outside when the crystal water leaks, and as a result,
an ore porosity and a specific surface area are increased. The reduced fine iron ore in the form of hematite and the
reduced fine iron ore in the form of limonite have high reactivity because of a large specific surface area thereof, and
as a result, the reduced fine iron ore in the form of hematite and the reduced fine iron ore in the form of limonite are
highly likely to be ignited or reoxidized while reacting with oxygen even at room temperature.
[0005] For this reason, there are great efforts to reduce reactivity of the fine iron ore by coating the fine iron ore or
performing purge with nitrogen, but it is difficult to store the fine iron ore over a long period of time or basically prevent
a likelihood of ignition when transporting the fine iron ore over a long distance.
[0006] Therefore, it is necessary to reduce the specific surface area in order to reduce the reactivity of the fine iron
ore, and thus a technology of agglomerating fine ore has been developed. As the agglomeration technology, there are
a method of sintering fine iron ore by an oxidation reaction, and a method of plastically deforming reduced fine iron ore
by physical pressure to make the fine iron ore in the form of a lump.
[0007] The method of sintering the fine iron ore by the oxidation reaction is not economically advantageous because
the method reoxidizes the reduced fine ore, and as a result, a method of compacting the fine iron ore by physical pressure
is mainly used.
[0008] The FINMET process, the FINEX process, and the like are performed by the process of agglomerating the
reduced fine iron ore. The most efficient method of compacting the reduced fine iron ore is to supply and compress the
reduced fine iron ore between two rotating rollers, and production may be adjusted by adjusting rotational speeds (rpm)
of the rollers.
[0009] This apparatus is called a roller compactor. While the reduced iron is compressed between the rotating rollers,
the reduced iron leaks to both sides of the rollers because an axial length of the roller is limited. Plate-shaped objects
are in close contact with both sides of the rollers in order to prevent the leakage of the reduced iron, and the plate-
shaped object is called a cheek plate.
[0010] Therefore, the reduced iron is compressed and molded between the rotating rollers and between the cheek
plates which are in close contact with the rotating rollers, and in this case, gas, which fills pores between particles in the
reduced iron, is also compressed in a molded product. When the molded product is unloaded from the rollers, pressure,
which has been applied to the molded product, disappears, and the gas compressed in the molded product is expanded,
which may cause the molded product to be destroyed.
[0011] This situation is called a spring-back, and it is necessary to allow the gas to be discharged well from the cheek
plates in order to prevent the spring-back, but it is difficult to discharge the gas because of the close contact between
the rollers and the cheek plates.

[DISCLOSURE]

[Technical Problem]

[0012] The present invention has been made in an effort to provide a cheek plate for an apparatus for agglomerating
reduced iron, which is capable of effectively discharging gas, which is produced when processing the reduced iron, while
increasing close contact force between the cheek plates and both sides of rollers.
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[Technical Solution]

[0013] An exemplary embodiment of the present invention provides a cheek plate for an apparatus for agglomerating
reduced iron, the cheek plate including: a cover portion which has a fan shape and is installed at each of both sides of
a pair of rollers for processing the reduced iron to prevent the reduced iron from leaking to a lateral space formed between
the rollers; roller close contact portions which protrude from inner rim portions of the cover portion and are in close
contact with outer portions of the rollers to maintain airtightness of the space between the rollers; and gas discharge
portions which extend along plate surfaces of the roller close contact portions, and discharge gas produced when
processing the reduced iron.
[0014] The roller close contact portions may be formed in a pair to be symmetrical to each other so that the roller close
contact portions are in close contact with the rollers.
[0015] The roller close contact portions may have a V shape protruding in a circumferential direction of the rollers.
The gas discharge portion may include one or more gas guide grooves which guide the produced gas to the outside
from the roller.
[0016] The gas guide groove may extend along a surface of the roller close contact portion.
[0017] The gas guide grooves may be formed to be symmetrical to each other along the surfaces of the roller close
contact portions.
[0018] The gas discharge portion may further include one or more gas discharge grooves which are formed in a
horizontal direction with respect to a close contact surface of the roller close contact portion and discharge gas.
[0019] The one or more gas discharge grooves may be formed at predetermined intervals in the horizontal direction
with respect to the gas guide groove.
[0020] The gas discharge groove and the gas guide groove may intersect each other.
[0021] An internal cross-sectional shape of each of the gas discharge groove and the gas guide groove may be any
one of triangular, quadrangular, and semi-circular shapes.
[0022] The roller close contact portion may have a concave-convex portion in which a groove portion and a protruding
portion are alternately formed by the gas guide groove.
[0023] The protruding portion of the concave-convex portion may have a conical shape.
[0024] The protruding portion, which is in close contact with the roller, may have a double structure including a first
contact portion and a second contact portion.
[0025] The first contact portion of the protruding portion may be structured to initially come into contact with the roller.
[0026] The second contact portion of the protruding portion may be structured to come into contact with the roller after
the first contact portion is abraded because of the contact with the roller.
[0027] The cheek plate may further include one or more drilled holes which are formed at positions adjacent to the
gas guide grooves and guide discharge of gas.

[Advantageous Effects]

[0028] According to an exemplary embodiment of the present invention, the gas, which is produced when processing
reduced iron, is effectively discharged, and as a result, it is possible to solve a problem of a limitation in supplying reduced
iron powder, and it is also possible to prevent a loss of reduced iron powder.
[0029] In addition, it is possible to discharge gas while increasing close contact force between the rollers and the
cheek plates, and as a result, it is possible to smoothly manufacture briquettes (HCI) and improve quality of the produced
briquettes.

[Description of the Drawings]

[0030]

FIG. 1 is a view schematically illustrating a cheek plate for an apparatus for agglomerating reduced iron according
to an exemplary embodiment of the present invention.
FIG. 2 is a view schematically illustrating the cheek plate according to the exemplary embodiment of the present
invention.
FIG. 3 is a cross-sectional view taken along line A-A in FIG. 2.
FIG. 4 is a view schematically illustrating another structure of the cheek plate according to the exemplary embodiment
of the present invention.
FIG. 5 is a cross-sectional view taken along line A-A in FIG. 4.
FIG. 6 is a cross-sectional view taken along line B-B in FIG. 4.
FIG. 7 is a view schematically illustrating another structure of a gas discharge portion according to the exemplary
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embodiment of the present invention.
FIG. 8 is a view schematically illustrating another exemplary embodiment of the cheek plate according to the ex-
emplary embodiment of the present invention.
FIG. 9 is a cross-sectional view taken along line A-A in FIG. 8.

[Mode for Invention]

[0031] The technical terms used below are merely for the purpose of describing a specific exemplary embodiment,
and not intended to limit the present invention. Singular expressions used herein include plural expressions unless they
have definitely opposite meanings. The terms "comprises" and/or "comprising" used in the specification specify particular
features, regions, integers, steps, operations, elements, components, but do not preclude the presence or addition of
other particular features, regions integers, steps, operations, elements, components, and/or groups thereof.
[0032] Hereinafter, exemplary embodiments of the present invention will be described in detail with reference to the
accompanying drawings so that those skilled in the art to which the present invention pertains may easily carry out the
exemplary embodiments. It can be easily understood by those skilled in the art to which the present invention pertains
that the following exemplary embodiments may be modified to various forms without departing from the concept and
the scope of the present invention. Therefore, the present invention can be implemented in various different forms, and
is not limited to the exemplary embodiments described herein.
[0033] FIG. 1 is a view schematically illustrating a cheek plate for an apparatus for agglomerating reduced iron according
to the exemplary embodiment of the present invention.
[0034] FIG. 2 is a view schematically illustrating the cheek plate according to the exemplary embodiment of the present
invention, and FIG. 3 is a cross-sectional view taken along line A-A in FIG. 2.
[0035] As illustrated in FIGS. 1 to 3, a cheek plate 1 for an apparatus for agglomerating reduced iron is a structure
that is in close contact with a lateral side of each of two rotating rollers 2 and blocks leakage of reduced iron.
[0036] The cheek plate 1 broadly includes a cover portion 10, roller close contact portions 20, and gas discharge
portions 30, and serves simultaneously to prevent the reduced iron from leaking to the outside and discharge gas
produced from the reduced iron to the outside in a state in which the cheek plate 1 is in close contact with the roller 2.
[0037] That is, in the cheek plate 1 for the apparatus for agglomerating reduced iron, the cover portion 10, which
defines a body of the cheek plate 1 and has a fan shape, is installed at each of both sides of the pair of rollers 2 for
processing the reduced iron and prevents the reduced iron from leaking to a lateral space formed between the rollers
2, and the roller close contact portions 20 protrude from inner rim portions of the cover portion 10 and are in close contact
with outer portions of the rollers 2 to maintain airtightness of the space between the rollers 2.
[0038] In addition, the gas discharge portion 30 of the cheek plate 1 extends along a plate surface of the roller close
contact portion 20 and discharges gas produced when processing the reduced iron.
[0039] The roller close contact portions 20 are structured to be disposed in a pair to be symmetrical to each other so
that the roller close contact portions 20 are in close contact with the rollers 2. The roller close contact portions 20 have
a V-shaped structure protruding in a circumferential direction of the rollers 2, and the roller close contact portion 20 of
the cheek plate 1 has an arc shape having a curvature so as to be effectively in close contact with the lateral side of the
rotating roller 2.
[0040] Further, the gas discharge portion 30 has one or more gas guide grooves 31 that guide the produced gas to
the outside from the roller 2. The gas guide groove 31 extends along a surface of the roller close contact portion 20.
The gas guide grooves 31 may be structured to be symmetrical to each other along the surfaces of the roller close
contact portions 20.
[0041] That is, the gas, which is produced when compressing and molding reduced iron powder between the rollers
2, may be discharged through a portion where the roller 2 and the roller close contact portion 20 of the cheek plate 1
are in contact with each other. A contact portion between the roller 2 and the cheek plate 1 is not perfectly airtight, and
as a result, a gap of several micrometers to several hundreds of nanometers is present in the contact portion, such that
the gas may be discharged through the gap, but discharge resistance is increased as the contact portion is widened.
[0042] When the gas discharge portion 30 is configured by forming the multiple gas guide grooves 31 on the contact
portion in order to reduce the discharge resistance, an area of the close contact portion is decreased, such that the
discharge resistance may be decreased, and the gas may be discharged along the formed gas guide grooves 31, thereby
assisting in discharging the gas produced when compressing the reduced iron powder.
[0043] Therefore, it is possible to solve a problem of a limitation in supplying the reduced iron powder caused by the
gas discharged from the cheek plate 1 and also prevent a loss of the reduced iron powder. Therefore, it is possible to
smoothly manufacture briquettes (HCI).
[0044] In addition, a depth of the gas guide groove 31 formed in the roller close contact portion 20 may be maintained
within a range from 10 mm to 40 mm. The compressed gas is discharged through the gas discharge portion 30, and an
overall contact area between the roller 2 and the roller close contact portion 20 is decreased because of the gas guide
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groove 31 formed as described above, but close contact pressure is increased, thereby improving a sealing effect of
the reduced iron.
[0045] FIG. 4 is a view schematically illustrating another structure of the cheek plate according to the exemplary
embodiment of the present invention.
[0046] FIG. 5 is a cross-sectional view taken along line A-A in FIG. 4.
[0047] FIG. 6 is a cross-sectional view taken along line B-B in FIG. 4.
[0048] As illustrated in FIGS. 4 to 6, the gas discharge portion 30 may further include one or more gas discharge
grooves 32 which are formed in a horizontal direction with respect to the close contact surface of the roller close contact
portion 20 and discharges gas.
[0049] In addition, the one or more gas discharge grooves 32 are formed at predetermined intervals in the horizontal
direction with respect to the gas guide groove 31, and the gas discharge groove 32 and the gas guide groove 31 intersect
each other. An internal cross-sectional shape of each of the gas discharge groove 32 and the gas guide groove 31 may
be any one of triangular, quadrangular, and semi-circular shapes.
[0050] That is, the gas discharge groove 32 may be further formed in addition to the gas discharge portion 30 in order
to more effectively discharge gas from the cheek plate 1, and the gas discharge groove 32 and the gas guide groove
31 may be shaped in various shapes.
[0051] FIG. 7 is a view schematically illustrating another structure of the gas discharge portion according to the ex-
emplary embodiment of the present invention.
[0052] As illustrated in FIG. 7, the roller close contact portion 20 has concave-convex portions in which groove portions
21 and protruding portions 22 are alternately formed by the gas guide groove 31, and the protruding portion 22 of the
concave-convex portion has a conical shape. Initial abrasion is promoted as the contact area between the roller 2 and
the roller close contact portion 20 is decreased, such that the roller close contact portion 20 is in closer contact with the
roller, and then an abrasion rate may be decreased by increasing the contact area.
[0053] To this end, the protruding portion 22, which is in close contact with the roller 2, is formed to have a double
structure including a first contact portion 22a and a second contact portion 22b. The first contact portion 22a of the
protruding portion 22 is structured to initially come into contact with the roller 2, and the second contact portion 22b of
the protruding portion 22 is structured to come into contact with the roller 2 after the first contact portion 22a is abraded
because of the contact with the roller 2.
[0054] That is, the close contact surface of the roller close contact portion 20, which is in contact with the roller 2, has
the multiple first contact portions 22a and the multiple second contact portions 22b, thereby decreasing an abrasion rate
of the roller close contact portion 20.
[0055] FIG. 8 is a view schematically illustrating another exemplary embodiment of the cheek plate according to the
exemplary embodiment of the present invention.
[0056] FIG. 9 is a cross-sectional view taken along line A-A in FIG. 8.
[0057] As illustrated in FIGS. 8 and 9, as another exemplary embodiment of the gas discharge portion 30, one or more
drilled holes 33 capable of guiding the discharge of the gas may be further formed at positions adjacent to the gas guide
grooves 31.
[0058] The multiple drilled holes 33 are formed at predetermined intervals at the periphery of the gas guide grooves
31, thereby more effectively discharging the gas produced from the reduced iron.
[0059] Therefore, the gas produced when processing the reduced iron is effectively discharged, and as a result, it is
possible to solve a problem of a limitation in supplying the reduced iron powder, prevent a loss of the reduced iron
powder, and discharge the gas while increasing close contact force between the roller 2 and the cheek plate 1, thereby
smoothly manufacturing briquettes (HCl) and improving quality of the produced briquettes.
[0060] While the exemplary embodiment of the present invention has been illustrated and described above, various
modifications and other exemplary embodiments may be implemented by those skilled in the art. It is noted that all of
the modifications and other exemplary embodiments are contemplated and included in the appended claims, and do
not depart from the true purpose and the scope of the present invention.

<Description of symbols>
1: Cheek plate 2: Roller

10: Cover portion 20: Roller close contact portion
21: Groove portion 22: Protruding portion
22a: First contact portion 22b: Second contact portion
30: Gas discharge portion 31: Gas guide groove
32: Gas discharge groove 33: Drilled hole
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Claims

1. A cheek plate for an apparatus for agglomerating reduced iron, the cheek plate comprising:

a cover portion which has a fan shape and is installed at each of both sides of a pair of rollers for processing
the reduced iron to prevent the reduced iron from leaking to a lateral space formed between the rollers;
roller close contact portions which protrude from inner rim portions of the cover portion and are in close contact
with outer portions of the rollers to maintain airtightness of the space between the rollers; and
gas discharge portions which extend along plate surfaces of the roller close contact portions, and discharge
gas produced when processing the reduced iron.

2. The cheek plate of claim 1, wherein:
the roller close contact portions are formed in a pair to be symmetrical to each other so that the roller close contact
portions are in close contact with the rollers.

3. The cheek plate of claim 1, wherein:
the roller close contact portions have a V shape protruding in a circumferential direction of the rollers.

4. The cheek plate of claim 1, wherein:
the gas discharge portion includes one or more gas guide grooves which guide the produced gas to the outside
from the roller.

5. The cheek plate of claim 1 or 4, wherein:
the gas guide groove extends along a surface of the roller close contact portion.

6. The cheek plate of claim 5, wherein:
the gas guide grooves are formed to be symmetrical to each other along the surfaces of the roller close contact
portions.

7. The cheek plate of claim 1, wherein:
the gas discharge portion further includes one or more gas discharge grooves which are formed in a horizontal
direction with respect to a close contact surface of the roller close contact portion and discharge gas.

8. The cheek plate of claim 4 or 7, wherein:
the one or more gas discharge grooves are formed at predetermined intervals in the horizontal direction with respect
to the gas guide groove.

9. The cheek plate of claim 8, wherein:
the gas discharge groove and the gas guide groove intersect each other.

10. The cheek plate of claim 8, wherein:
an internal cross-sectional shape of each of the gas discharge groove and the gas guide groove is any one of
triangular, quadrangular, and semi-circular shapes.

11. The cheek plate of claim 1 or 4, wherein:
the roller close contact portion has a concave-convex portion in which a groove portion and a protruding portion are
alternately formed by the gas guide groove.

12.  The cheek plate of claim 11, wherein:
the protruding portion of the concave-convex portion has a conical shape.

13. The cheek plate of claim 11, wherein:
the protruding portion, which is in close contact with the roller, has a double structure including a first contact portion
and a second contact portion.

14. The cheek plate of claim 13, wherein:
the first contact portion of the protruding portion is structured to initially come into contact with the roller.
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15. The cheek plate of claim 13, wherein:
the second contact portion of the protruding portion is structured to come into contact with the roller after the first
contact portion is abraded because of the contact with the roller.

16. The cheek plate of claim 4, further comprising:
one or more drilled holes which are formed at positions adjacent to the gas guide grooves and guide discharge of gas.
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