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(54) APPARATUS FOR SEPARATING PLATE-SHAPED HBI PARTICLES

(57) In order to flexibly cope with a change in work
load according to productivity and prevent clogging be-
tween rotors by an HBI when the productivity is in-
creased, the present invention provides an apparatus for
separating particles of a plate-shaped HBI, including: a
motor; a driving rotor that is coupled to and rotated with
a driving shaft of the motor and has first projections
around the outer surface thereof; an idle rotor that is dis-

posed in parallel with the driving rotor, freely rotates, and
has second projections around the outer side; and a con-
trol unit that adjusts a gap between the driving rotor and
the idle rotor by moving the idle rotor with respect to the
driving rotor, in which the gap between the driving rotor
and the idle rotor is adjusted in accordance with the
amount of a plate-shaped HBI sent between the idle rotor
and the driving rotor.
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Description

[Technical Field]

[0001] The present invention relates to an apparatus
for separating particles of a plate-shaped HBI.

[Background Art]

[0002] In general, DRI (Direct Reduction Iron) at 700
°C or more is pressed into HBI and briquetted through a
briquetting machine. In the plate-shaped HBI, a massive
HBI (Hot Briquetted Iron) has HBI particles continuously
connected in a plate shape at their edges.
[0003] In an HBI for sale, a plate-shaped HBI should
be divided into a predetermined size, and when an ex-
cessive amount of chips are produced due to excessive
shock on the HBI or two or more massive HBIs are bond-
ed due to insufficient particle separation, the yield de-
creases and the manufacturing cost of the HBI increases
due to additional processes. In general, the size of an
HBI for sale is 110 c3, with dimensions of 102 mm X 38
mm X 42 mm.
[0004] An apparatus for separating particles of a plate-
shaped HBI needs to separate all of massive HBIs con-
nected with each other into particles, while minimizing
the number of chips. In the related art, as a technique for
separating HBI into particles, a technique of putting a
plate-shaped HBI into a drum and separating particles
using shock energy that is applied when it drops from a
predetermined height along a casing of the drum has
been widely known.
[0005] However, the largest chronic problem with this
technique is that when the productivity of an HBI increas-
es, a drum is clogged, particle separation is poor, and it
takes much time to remove the HBI clogging the drum at
a high temperature and clean the drum. Accordingly, in
the related art, because it takes much time to repair a
drum, the operation rate of HBI separation equipment
decreases and work load increases.
[0006] The above information disclosed in this Back-
ground section is only for enhancement of understanding
of the background of the invention and therefore it may
contain information that does not form the prior art that
is already known in this country to a person of ordinary
skill in the art.

[DISCLOSURE]

[Technical Problem]

[0007] The present invention has been made in an ef-
fort to provide an apparatus for separating particles of a
plate-shaped HBI having advantages of being able to
flexibly cope with a change in work load.

[Technical Solution]

[0008] Further, the present invention provides an ap-
paratus for separating particles of a plate-shaped HBI
which can prevent the space between rotors from being
clogged with an HBI when productivity is increased.
[0009] An exemplary embodiment of the present in-
vention provides an apparatus for separating particles of
a plate-shaped HBI that includes: a motor; a driving rotor
that is coupled to and rotated with a driving shaft of the
motor and has first projections around the outer surface
thereof; an idle rotor that is disposed in parallel with the
driving rotor, freely rotates, and has second projections
around the outer side; and a control unit that adjusts a
gap between the driving rotor and the idle rotor by moving
the idle rotor with respect to the driving rotor, in which
the gap between the driving rotor and the idle rotor is
adjusted in accordance with the amount of a plate-
shaped HBI sent between the idle rotor and the driving
rotor.
[0010] The apparatus may further an inverter that is
connected to the motor and adjusts a rotational speed
thereof, so the rotational speed of the driving rotor can
be adjusted in accordance with the amount of the plate-
shaped HBI sent between the driving rotor and the idle
rotor.
[0011] In the control unit, bearing blocks may be dis-
posed at both ends of a rotary shaft of the idle rotor to
be movable with respect to a frame side, and elastic
members may be disposed between the bearing blocks
and the frame side and may press the idle rotor to the
driving rotor.
[0012] A guide rod may protrude from the bearing block
and extend outward through a fastener on the frame side
of the apparatus, a nut may be coupled to an end of the
guide rod, the elastic member may be a spring, and the
spring may be fitted on the guide rod and elastically dis-
posed between the bearing block and the frame.
[0013] A bottom rail may be disposed in the movement
direction of the bearing block on the bottom of the frame,
and the bottom of the bearing block may be slidably fitted
in the bottom rail.
[0014] A support bracket may be disposed over the
bearing block on the side of the frame, a top rail may be
disposed in the movement direction of the bearing block
on the support bracket, and the top of the bearing block
may be slidably fitted in the top rail.

[Advantageous Effects]

[0015] As described above, according to an exemplary
embodiment, when too much of a plate-shaped HBI is
supplied, the gap between two rotors is flexibly adjusted,
so clogging between the rotors can be prevented. There-
fore, it is possible to prevent a decrease in productivity
of an HBI and reduce work load due to repairing clogged
rotors.
[0016] Further, it is possible to normally work regard-
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less of the inflow amount of a plate-shaped HBI due to a
change in productivity.

[Description of the Drawings]

[0017]

FIG. 1 is a perspective view of an apparatus for sep-
arating particles of a plate-shaped HBI according to
an exemplary embodiment.
FIG. 2 is a schematic plane cross-sectional view of
the apparatus for separating particles of a plate-
shaped HBI according to the exemplary embodi-
ment.
FIG. 3 is a cross-sectional view showing the config-
uration of a control unit in the apparatus for separat-
ing particles of a plate-shaped HBI according to the
exemplary embodiment.

[Mode for Invention]

[0018] Hereinafter, an exemplary embodiment of the
present invention will be described in detail with refer-
ence to the accompanying drawings so that those skilled
in the art can easily achieve the present invention. As
understood by those skilled in the art, the following ex-
emplary embodiment may be modified in various ways
without departing from the concept and scope of the
present invention. Like reference numerals are used for
like components in the drawings.
[0019] The terminologies used hereafter are only for
describing a specific exemplary embodiment and are not
intended to limit the present invention. Singular terms
used herein include plural terms unless phrases clearly
express opposite meanings. The term ’including’ used
herein refers to concrete specific characteristics, regions,
positive numbers, steps, operations, elements, and/or
components, without limiting existence or addition of oth-
er specific characteristics, regions, positive numbers,
steps, operations, elements, and/or components.
[0020] All the terms, including technical terms and sci-
entific terms used hereafter, have the same meanings
as those that those skilled in the art generally understand.
The terms defined in dictionaries should be construed as
having meanings corresponding to the related prior art
documents and those stated herein, and are not to be
construed as being ideal or official, if not defined.
[0021] FIG. 1 is a perspective view of an apparatus for
separating particles of a plate-shaped HBI according to
an exemplary embodiment, and FIG. 2 is a schematic
plane cross-sectional view of the apparatus for separat-
ing particles of a plate-shaped HBI according to the
present exemplary embodiment.
[0022] An apparatus 100 is a rotor-type particle sepa-
rator that includes two rotors and separates HBIs bonded
in a plate shape into HBI particles.
[0023] The particle separation apparatus 100 accord-
ing to the present exemplary embodiment includes a driv-

ing rotor 10 and an idle rotor 20 that are rotatably mounted
on a frame of the apparatus and spaced in parallel with
each other, a motor 32 for rotating the driving rotor 10,
and a control unit 40 for adjusting a gap between the
driving rotor 10 and the idle rotor 20 by moving the idle
rotor 20 with respect to the driving rotor 10 in accordance
with the amount of a plate-shaped HBI P put between
the driving rotor 10 and the idle rotor 20.
[0024] The driving rotor 10 has a plurality of first pro-
jections 12 around the outer surface. As the driving rotor
10 rotates, the first projections 12 apply a shock to the
plate-shaped HBI P put between the driving rotor 10 and
the idle rotor 20, thereby separating particles. A rotary
shaft 14 of the driving rotor 10 axially extends and is
rotatably coupled to fixing bearing blocks 16 on a frame
30. The fixing bearing blocks 16 are fixed to the frame
30, so the driving rotor 10 cannot move from the frame 30.
[0025] The motor 32 is disposed on a side of the frame
30, and a driving shaft 34 is coupled to the rotary shaft
14 of the driving rotor 10. In the present exemplary em-
bodiment, the motor 32 is connected to an inverter 36 for
adjusting the rotational speed of the motor 32. The ap-
paratus 100 adjusts the rotational speed of the motor 32
by controlling the motor 32 with the inverter 36 in accord-
ance with the amount of plate-shaped HBI P put between
the driving rotor 10 and the idle rotor 20. That is, when
the amount of a plate-shaped HBI P put between the
driving rotor 10 and the idle rotor 20 increases, the rota-
tional speed of the motor 32 increases and the rotational
speed of the driving rotor 10 coupled to the driving shaft
34 of the motor 32 increases. Accordingly, the driving
rotor 10 rotates fast and a large amount of particles can
be separated from the plate-shaped HBI P. As described
above, the apparatus can minimize clogging and sticking
of a plate-shaped HBI P between the driving rotor 10 and
the idle rotor 20 by adjusting the rotational speed of the
motor 32 in accordance with productivity of the plate-
shaped HBI P, that is, the inflow amount of the HBI P.
[0026] The idle rotor 20 is disposed in parallel at a pre-
determined distance from the driving rotor 10 and is freely
rotatably mounted on the frame 30. The idle rotor 20 has
a plurality of second projections 22, which apply shock
to the plate-shaped HBI P around the outer surface there-
of. A rotary shaft 24 of the idle rotor 20 is supported by
bearing blocks 26 on the frame 30. The bearing blocks
26 supporting the rotary shaft 24 of the idle rotor 20 can
move with respect to the frame 30, which will be de-
scribed below.
[0027] In the present exemplary embodiment, the idle
rotor 20 is not connected to the motor 32, so it does not
receive torque and freely rotates regardless of the driving
rotor 10. The idle rotor 20 rotates and applies shock to
the plate-shaped HBI P, when friction with the plate-
shaped HBI P having moved down is generated.
[0028] The apparatus 100 adjusts the gap between the
driving rotor 10 and the idle rotor 20 by moving the idle
rotor 20 with respect to the driving rotor 10 using the
control unit 40.
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[0029] FIGS. 2 and 3 show the structure of the control
unit. In the control unit 40, the bearing blocks 26 at both
ends of the rotary shaft 24 of the idle rotor 20 are arranged
to be movable with respect to a frame side 37, and elastic
members applying an elastic force are disposed between
the bearing blocks 26 and the frame side 37 and press
the idle rotor 20 to the driving rotor 10. In the present
exemplary embodiment, the elastic members may be
springs 44, but it is possible to use any member that
applies an elastic force rather than the spring 44.
[0030] Accordingly, as the idle rotor 20 is elastically
moved in accordance with the inflow amount of the plate-
shaped HBI P, the gap between the driving rotor 10 and
the idle rotor 20 is adjusted, so the space between the
rotors can be prevented from being clogged.
[0031] As shown in FIG. 3, the spring 44 is disposed
between the bearing blocks 26 of the idle rotor 20 and
the frame 30, and pushes the bearing blocks 26 of the
idle rotor 20 to the driving rotor.
[0032] In order to install the springs 44, the bearing
blocks 26 have a protruding guide rod 41, and the guide
rod 41 extends outward through fastening members 42
on the frame side 37 of the apparatus. The guide rod 41
protrudes across the movement direction of the idle rotor
20, that is, the axial direction of the idle rotor 20. A thread
is formed at the end of the guide rod 41 passing through
the fastening member 42 of the frame to couple a nut 43.
The spring 44 is fitted on the guide rod 41 and applies
elastic force between the bearing block 26 and the side
37 of the frame 30. Accordingly, the spring 44 pushes
the idle rotor 20 to the driving rotor 10 by pressing the
bearing block 26 toward the fixed frame side 37.
[0033] It is possible to adjust the maximum movement
distance of the guide rod 41 or the force applied by the
spring 44 by loosening or tightening the nut 43.
[0034] A bottom rail 45 is disposed in the movement
direction of the bearing block 26 on the bottom 38 of the
frame 30, so the bottom of the bearing block 26 is slidably
fitted in the bottom rail 45. Accordingly, the idle rotor 20
supported by the bearing block 26 can accurately move
forward/backward to/away from the driving rotor 10 with-
out axially moving.
[0035] A bearing bracket 46 is disposed over the bear-
ing block 26 on the side 37 of the frame 30, and a top rail
47 is formed in the movement direction of the bearing
block 26 on the support bracket 46, so the top of the
bearing block 26 is slidably fitted in the top rail 47.
[0036] As described above, since the top and the bot-
tom of the bearing block 26 of the idle rotor 20 slide on
the top rail 47 and the bottom rail 45, it can more stably
and accurately move without axially moving.
[0037] Hereinafter, the operation of the apparatus is
described.
[0038] A plate-shaped HBI P pressed through a bri-
quetting machine is supplied to the apparatus 100 and
sent between the driving rotor 10 and the idle rotor 20.
[0039] As the apparatus 100 is started, the driving rotor
10 connected to the driving shaft 34 of the motor 32 ro-

tates. The driving rotor 10 is rotated by torque from the
motor 32 that is an external power source, and the idle
rotor 20 disposed at a predetermined distance from the
driving rotor 10 is rotated by friction with the plate-shaped
HBI P sent between the driving rotor 10 and the idle rotor
20.
[0040] As the driving rotor 10, or the driving rotor 10
and the idle rotor 20, rotate, the first projections 12 and
the second projections 22 of the driving rotor 10 and the
idle rotor 20 apply shock to the plate-shaped HBI P, and
thereby particles are separated.
[0041] The inverter 36 adjusts the rotational speed of
the motor 32 in accordance with the inflow amount of the
plate-shaped HBI P. As the rotational speed of the driving
rotor 10 changes in accordance with the rotational speed
of the motor 32, the processed amount of the plate-
shaped HBI P passing the driving rotor 10 changes. For
example, when the inflow amount of the plate-shaped
HBI P increases, the rotational speed of the driving rotor
10 increases and the plate-shaped HBI P is moved faster,
so the plate-shaped HBI P is prevented from clogging
between the rotors.
[0042] In this state, the idle rotor 20 has been pressed
to the driving rotor by the elastic force of the springs 44.
In this state, when the amount of the plate-shaped HBI
P sent between the driving rotor 10 and the idle rotor 20
increases, the idle rotor 20 is moved with respect to the
driving rotor, so the gap between the rotors is adjusted
in accordance with the inflow amount of the plate-shaped
HBI P.
[0043] For example, when the inflow amount of the
plate-shaped HBI P increases, a force applied to the driv-
ing rotor 10 and the idle rotor 20 by the plate-shaped HBI
P increases. Accordingly, the idle rotor 20 is pushed back
away from the fixed driving rotor 10 and the bearing
blocks 26 of the idle rotor 20 move along the top rail 47
and the bottom rail 45. As the bearing blocks 26 move,
the gap between the idle rotor 20 and the driving rotor
10 increases. Accordingly, the plate-shaped HBI P is
smoothly discharged through the increased gap between
the driving rotor 10 and the idle rotor 20. The springs 44
between the bearing blocks 26 and the frame side 37 are
compressed by the bearing blocks 26 and apply elastic
force to the bearing blocks 26. When the inflow amount
of the plate-shaped HBI P returns to the normal state,
the force applied to the idle rotor 20 is decreased and
the bearing blocks 26 are moved to the driving rotor by
the elastic force of the springs 44. Therefore, the gap
between the driving rotor 10 and the idle rotor 20 can be
reduced to fit to the inflow amount of the HBI.
[0044] As described above, since the gap between the
driving rotor 10 and the idle rotor 20 is flexibly adjusted,
it is possible to uniformly separate particles regardless
of the inflow amount of a plate-shaped HBI P. Further,
even if a plate-shaped HBI is abnormally supplied to ex-
cess, the gap between the rotors is sufficiently opened
and the plate-shaped HBI can be discharged quickly, so
clogging between the rotors can be prevented.
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[0045] While this invention has been described in con-
nection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various modifi-
cations and equivalent arrangements included within the
spirit and scope of the appended claims.

Claims

1. An apparatus for separating particles of a plate-
shaped HBI, comprising:

a motor;
a driving rotor that is coupled to and rotated with
a driving shaft of the motor and has first projec-
tions around the outer surface thereof;
an idle rotor that is disposed in parallel with the
driving rotor, freely rotates, and has second pro-
jections around the outer side; and
a control unit that adjusts a gap between the
driving rotor and the idle rotor by moving the idle
rotor with respect to the driving rotor in accord-
ance with the amount of a plate-shaped HBI sent
between the idle rotor and the driving rotor,
wherein the plate-shaped HBI is divided into par-
ticles between the driving rotor and the idle rotor.

2. The apparatus of claim 1, further comprising an in-
verter that is connected to the motor and adjusts a
rotational speed thereof,
wherein the rotational speed of the driving rotor is
adjusted in accordance with the amount of the plate-
shaped HBI sent between the driving rotor and the
idle rotor.

3.  The apparatus of claim 1 or claim 2, wherein, in the
control unit, bearing blocks are disposed at both
ends of a rotary shaft of the idle rotor to be movable
with respect to a frame side of the apparatus, and
elastic members are disposed between the bearing
blocks and the frame side and press the idle rotor to
the driving rotor.

4. The apparatus of claim 3, wherein a guide rod pro-
trudes from the bearing block and extends outward
through a fastener on the frame side of the appara-
tus, a nut is coupled to an end of the guide rod, the
elastic member is a spring, and the spring is fitted
on the guide rod and elastically disposed between
the bearing block and the frame.

5. The apparatus of claim 4, wherein a bottom rail is
disposed in the movement direction of the bearing
block on the bottom of the frame, and the bottom of
the bearing block is slidably fitted in the bottom rail.

6. The apparatus of claim 5, wherein a support bracket
is disposed over the bearing block on the side of the
frame, a top rail is disposed in the movement direc-
tion of the bearing block on the support bracket, and
the top of the bearing block is slidably fitted in the
top rail.
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