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(567)  The present disclosure relates to a secondary
battery manufacturing system having a multi-packaging
unit, in which multiple packaging units of a secondary
battery manufacturing facility are provided and a transfer
box on which an electrode assembly is accommodated
is transferred to each packaging unit by a transfer unit,
wherein the secondary battery manufacturing system in-
cludes: an electrode supply unit equipped with a plurality
of stacking devices for supplying an electrode assembly
in which a plurality of battery cells are stacked; a
tab-welding unit; at least one packaging unit; at least one
temporary buffer; and a transfer unit.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a secondary
battery manufacturing system, having a multi-packaging
unit.

BACKGROUND

[0002] Generally, a secondary battery is a battery that
may be used repeatedly through a discharging process
of converting chemical energy into electrical energy and
a charging process of converting electrical energy into
chemical energy.

[0003] Examples ofthe secondary battery may include
a nickel-cadmium (Ni-Cd) battery, a nickel-hydrogen (Ni-
MH) battery, a lithium-metal battery, a lithium-ion (Li-lon)
battery, and a lithium-ion polymer battery.

[0004] Among the secondary batteries, a lithium sec-
ondary battery may have a cycle life of about 500 times
or more and a short charging time of about 1 hour to
about 2 hours, and may be lightened because of being
about 30% to 40% lighter than the nickel-hydrogen bat-
tery, and among the existing secondary batteries, the
lithium secondary battery may have the highest voltage
(30 to 37 V) per unit cell and have excellent energy den-
sity, thereby having a characteristic optimized for mobile
devices.

[0005] Such a lithium secondary battery is manufac-
tured as a pouch type secondary battery in which an elec-
trode assembly in which a plurality of battery cells (e.g.,
jelly roll type electrodes) are stacked is sealed together
with an electrolyte in a pouch made of an aluminum en-
capsulant.

[0006] In this case, electrode tabs of the electrode as-
sembly accommodated in the pouch are electrically con-
nected to lead tabs drawn out of the pouch, and the lead
tabs are protected by an insulating film.

[0007] As illustratedin FIG. 1, the pouch type second-
ary batteries are individually manufactured through each
of lines of a plurality of secondary battery manufacturing
facilities 10.

[0008] The secondary battery manufacturing facility 10
includes an electrode supply unit 11 equipped with a plu-
rality of stacking devices 12 for supplying an electrode
assembly in which battery cells are stacked, a tab-weld-
ing unit 13 in which a plurality of positive electrodes and
negative electrodes exposed from the electrode assem-
bly are welded with a bundle, respectively, while receiv-
ing the electrode assembly, and + and - electrode tabs
are connected to the positive electrodes and the negative
electrodes as welded with a bundle, respectively, and a
packaging unit 14 in which the electrode assembly that
have been welded is inserted into an aluminum pouch
and an electrolyte is injected thereinto.

[0009] However, since the secondary battery manu-
facturing facility uses an In-Line manner of manufacturing
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in which the electrode supply unit, the tab-welding unit,
and the packaging unit are sequentially arranged to man-
ufacture a secondary battery by passing through each
unit, there may be the following problems.

[0010] Since component replacement and equipment
supply of the tab-welding unit and the packaging unit are
usually performed twice a day, an operation of the sec-
ondary battery manufacturing facility must also be
stopped during that period, and thus manufacturing pro-
ductivity of the secondary battery may be seriously de-
graded.

[0011] Specifically, in the case of the tab-welding unit,
cleaning and setting operations along with replacement
of consumable components for welding electrodes must
be performed by operators, and in the case of the pack-
aging unit, consumable equipment such as an aluminum
pouch and an electrolyte for packaging the electrode as-
sembly must be supplied.

[0012] Forexample, asillustrated in FIG. 1, in the case
of replacing the components of the tab-welding unit of a
line of a specified secondary battery manufacturing fa-
cility among the plurality of secondary battery manufac-
turing facilities, since the electrode assembly cannot be
welded, operations of the electrode supply unit for sup-
plying the electrode assembly and the packaging unit for
pouch packaging is inevitably stopped, and the second-
ary battery manufacturing facility line has no choice but
to stop. Conversely, when the equipment of the packag-
ing unit is replaced, since pouch packaging of the elec-
trode assembly cannot be performed, the secondary bat-
tery manufacturing facility line has no choice but to stop.
[0013] Since the time for stopping the manufacturing
facility of the secondary battery is generally about 1.5 to
2 hours according to the requirements, there may be a
problem in that the secondary battery cannot be manu-
factured at the same time period.

SUMMARY

[0014] An aspect of the present disclosure is devised
to solve the above problems and technical biases, and
is meant to provide a secondary battery manufacturing
system having a multi-packaging unitthat allows the elec-
trode assembly to be continuously discharged or sup-
plied, by applying a Multi-Line manner of manufacturing
rather than an In-line manner of manufacturing to sec-
ondary battery manufacturing facilities, even if a tab-
welding unit or a packaging unit is stopped.

[0015] Insome embodiments of the presentdisclosure
a secondary battery manufacturing system having a mul-
ti-packaging unit, wherein the secondary battery manu-
facturing system includes: an electrode supply unit
equipped with a plurality of stacking devices for supplying
an electrode assembly in which a plurality of battery cells
are stacked; a tab-welding unit disposed adjacently to
the electrode supply unit, and configured to weld the elec-
trode tab exposed from the electrode assembly with a
bundle and connect an electrode lead to settle the elec-
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trode assembly in a transfer box; at least one packaging
unit spaced apart from the tab-welding unit and config-
ured to receive the transfer box from the tab-welding unit
to insert the electrode assembly into an aluminum pouch;
at least one temporary buffer disposed adjacently to the
tab-welding unit and in which the transfer box is tempo-
rarily loaded when the packaging unit stops operating;
and a transfer unitdisposed between the tab-welding unit
and the packaging unit in an arrangement direction of
the secondary battery manufacturing facilities, and con-
figured to selectively transfer the transfer box of the tab-
welding unit or the temporary buffer to a plurality of pack-
aging units under control of a controller, and configured
to implement a path for a passage.

[0016] In this case, the transfer unit is configured to:
pick up the transfer box loaded into the temporary buffer
when the tab-welding unit stops operating and supply the
transfer box to the packaging unit; and pick up the transfer
box discharged from the tab-welding unit when the pack-
aging unit stops operating and load the transfer box in
the temporary buffer, or supply the transfer box to another
non-stopping packaging unit.

[0017] Furthermore, the transfer unit may include: a
dedicated rail spaced apart from a ground and disposed
between the tab-welding unit and the packaging unit in
the arrangement direction of the secondary battery man-
ufacturing facilities; at least one transfer member inter-
connected to the tab-welding units, the temporary buffers
and the packaging units through wired and wireless con-
trol and configured to transfer the transfer box of the tab-
welding unit or the temporary buffer to a selected pack-
aging unit while moving along the dedicated rail; and a
bridge unit disposed between each secondary battery
manufacturing facility on the dedicated rail and config-
ured to implement a path for an operator’s passage below
the dedicated rail by ascending and descending.
[0018] Furthermore, the bridge unit may include: an
elevating panel equipped with an elevating rail along
which the transfer member moves; a plurality of elevating
lifts configured to support the elevating panel and includ-
ing an elevating boss therein; and a fixed lift including an
accommodating body configured to accommodate the
elevating lift therein, an elevating shaft penetrating
through the elevating boss by spiral coupling, and a driv-
ing motor configured to rotate the elevating shaft, so that
the elevating lift ascends or descends by raising or low-
ering the elevating boss by the rotation of the elevating
shaft.

[0019] Furthermore, a plurality of secondary battery
manufacturing facilities may be disposed in a parallel di-
rection.

[0020] Furthermore, in the transfer box, a plurality of
settling plates on which the electrode assembly may be
settled are disposed to be spaced apart from each other
in a vertical direction, and the transfer box may be pro-
vided with a flow prevention unit for preventing move-
ments by pressing the electrode assembly settled on the
settling plates.
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[0021] Meanwhile, the flow prevention unit may in-
clude: a fixing pole disposed on both sides of the settling
plates and configured to support the settling plates to be
raised or lowered; an elevating link in which a plurality of
rotating bars rotatably overlapped in the form of an 'X’
are disposed adjacently to a pair of fixing poles, wherein
one side of each rotating bar is installed in one side end
of each setting plate through a rotating pin, and the other
side of each rotating bar is installed in the other side end
of each settling plate through the rotating pin; and a mov-
ing block connected to an end of the rotating bar disposed
on abottom side in a vertical direction through the rotating
pin, and configured to separate the settling plates from
each other by rotating the rotating bar while moving hor-
izontally by a rotation of a rotating shaft and ascending
or descending the settling plates at the same time.
[0022] Furthermore, a guide rail is disposed between
one side of the rotating bar and an end of the settling
plate so as to raise or lower the settling plate when the
rotating bar rotates according to a movement of the mov-
ing block.

[0023] Furthermore, the flow prevention unit may in-
clude: a plurality of pressing plates disposed above each
settling plate on which the electrode assembly is accom-
modated, and configured to be raised or lowered toward
the settling plate; an elevating support stand disposed
on both sides of the pressing plate and configured to
support the pressing plates to be raised or lowered; an
elastic member configured to connect the pressing plate
and the settling plate to be elastically supported by each
other so that the pressing plate and the settling plate is
formed in a group; and a pushing rod having a predeter-
mined length for separating the settling plates formed in
a group, by simultaneously ascending or descending the
pressing plates while being connected to each of the
pressing plates.

[0024] According to a secondary battery manufactur-
ing system having a multi-packaging unit of the present
disclosure with the aforementioned configuration, among
the secondary battery manufacturing facilities, the pack-
aging unit is disposed in a Multi-Line manner of manu-
facturing rather than an In-Line manner of manufacturing,
there is provided a temporary buffer on which a transfer
box having an electrode assembly settled therein is tem-
porarily loaded, and as a transfer box discharged from a
tab-welding unit or a transfer box loaded into the tempo-
rary buffer is transferred to each packaging unit by a
transfer unit, when the tab-welding unit stops, the transfer
unit picks up the transfer box of the temporary buffer and
supplies the transfer box to each packaging unit, and
when the packaging unit stops, the transfer unit picks up
the transfer box discharged from the tab-welding unitand
loads the transfer box in the temporary buffer, thereby
continuously supplying or discharging the electrode as-
sembly to have excellent manufacturing productivity of
the secondary battery.

[0025] In addition, an operator or equipment may be
allowed to pass through a bridge unit during the transfer
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of the transfer box between the arranged secondary bat-
tery manufacturing facilities, thereby ensuring the pas-
sage safety of the operator and the equipment.

[0026] Inaddition, since aflow prevention unit prevents
amovementof an electrode assembly settled inthe trans-
fer box, thereby ensuring the safety of the electrode as-
sembly from impacts or vibrations applied from an exter-
nal source during the transfer.

BRIEF DESCRIPTION OF DRAWINGS

[0027] Certain aspects, features, and advantages of
the present disclosure are illustrated by the following de-
tailed description with reference to the accompanying
drawings.

FIG. 1 is a schematic diagram illustrating a conven-
tional secondary battery manufacturing system.
FIG. 2 is a schematic diagram illustrating a second-
ary battery manufacturing system according to the
present disclosure.

FIG. 3is a side view illustrating a structure of a trans-
fer unit when viewed from direction A of FIG. 2.
FIG. 4 is an essential part cross-sectional view of a
bridge unit of the transfer unit of FIG. 3.

FIG. 5 is a perspective view illustrating an embodi-
ment of a flow prevention unit of a transfer box in a
configuration of a secondary battery manufacturing
system according to the present disclosure.

FIGS. 6 and 7 are operational views illustrating a
driving state of FIG. 5.

FIG. 8 is a perspective view illustrating another em-
bodiment of a flow prevention unit of a transfer box
in a configuration of a secondary battery manufac-
turing system according to the present disclosure.
FIGS. 9 and 10 are operational views illustrating a
driving state of FIG. 8.

DETAILED DESCRIPTION

[0028] Hereinafter, preferred embodiments of the
present disclosure will be described in more detail with
reference to the accompanying drawings . The present
embodiments are provided to explain the present disclo-
sure in more detail to those skilled in the art to which the
present disclosure pertains . Therefore, the shape of
each elementillustrated in the drawings can be exagger-
ated to emphasize a clearer description.

[0029] It will be understood that, although the terms
first, second, etc., may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one el-
ement from another.

[0030] The terms used in the present disclosure are
used only to describe specific embodiments, and are not
intended to limit the present disclosure. In this specifica-
tion, the singular also includes the plural unless specifi-
cally stated otherwise in the phrase. It will be further un-
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derstood that the terms "comprises," "comprising," "in-
cludes" and/or "including", when used herein, specify the
presence of stated features, integers, steps, operations,
elements, components and/or combinations thereof, but
do not preclude the presence or addition of one or more
other features, integers, steps, operations, elements,
components, and/or groups thereof.

[0031] FIG. 2is aschematic diagram illustrating a sec-
ondary battery manufacturing system according to the
present disclosure, FIG. 3 is a side view illustrating a
structure of a transfer unit when viewed from direction A
of FIG. 2, FIG. 4 is an essential part cross-sectional view
of a bridge unit of the transfer unit of FIG. 3, FIG. 5is a
perspective view illustrating an embodiment of a flow pre-
vention unit of a transfer box in a configuration of a sec-
ondary battery manufacturing system according to the
present disclosure, FIGS. 6 and 7 are operational views
illustrating a driving state of FIG. 5, FIG. 8 is a perspective
view illustrating another embodiment of a flow prevention
unit of a transfer box in a configuration of a secondary
battery manufacturing system according to the present
disclosure, and FIGS. 9 and 10 are operational views
illustrating a driving state of FIG. 8.

[0032] Asillustrated in FIGS. 2 to 7, a secondary bat-
tery manufacturing system 800 having a multi-packaging
unit of the present disclosure includes: an electrode sup-
ply unit 100 equipped with a plurality of stacking devices
120 for supplying an electrode assembly E in which a
plurality of battery cells are stacked; a tab-welding unit
200 disposed adjacently to the electrode supply unit 100
and configured to weld the electrode tab exposed from
the electrode assembly E with a bundle and connect an
electrode lead to settle the electrode assembly E in a
transfer box 300; at least one packaging unit 400 spaced
apart from the tab-welding unit 200 and configured to
receive the transfer box 300 from the tab-welding unit
200 to insert the electrode assembly E into an aluminum
pouch; at least one temporary buffer 500 disposed adja-
cently to the tab-welding unit 200 and in which the transfer
box 300 is temporarily loaded when an operation the
packaging unit 400 is stopped; and a transfer unit 600
disposed between the tab-welding unit 200 and the pack-
aging unit 400 in an arrangement direction of secondary
battery manufacturing facilities 700, and configured to
selectively transfer the transfer box 300 of the tab-weld-
ing unit 200 or the temporary buffer 500 to a plurality of
packaging units 400 under control of a controller and to
implement a path for a passage.

[0033] As described above, the best feature of the
present disclosure is that the packaging unit 400 is dis-
posed in a Multi-Line manner of manufacturing in which
a plurality of packaging units 400 are formed for the tab-
welding unit 200, and there is a provided a temporary
buffer 500 in which a transfer box 300 may be temporarily
stored, and accordingly, even if the tab-welding unit 200
or the packaging unit 400 is stopped, temporary storage
of the transfer box 300 and supplying of the transfer box
300 to the packaging unit400 are continuously performed
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through the transfer unit 600, thereby increasing the man-
ufacturing productivity of a secondary battery.

[0034] Furthermore, an operation of each structure de-
scribed below may be driven under control of a controller
not illustrated.

[0035] As illustrated in FIG. 2, the secondary battery
manufacturing system 800 of the present disclosure in-
cludes a plurality of secondary battery manufacturing fa-
cilites 700, thus manufacturing a secondary battery
through each line of the secondary battery manufacturing
facility 700.

[0036] In this case, as illustrated, the plurality of sec-
ondary battery manufacturing facilities 700 may be dis-
posed in parallel toward the bottom of FIG. 2, so that a
transfer unit 600 described below may pick up a transfer
box 300 and load the transfer box 300 to a temporary
buffer 500 or selectively supply the transfer box 300 to a
plurality of packaging units 400.

[0037] In an embodiment of the present disclosure,
three secondary battery manufacturing facilities 700 are
connected in a group by the transfer unit 600 described
below, but since the number of secondary battery man-
ufacturing facilities 700 may be at least two, the number
thereof is not limited.

[0038] Asillustratedin FIG. 2, in the secondary battery
manufacturing facility 700 of the present disclosure, an
electrode supply unit 100 and a tab-welding unit 200 are
disposed in an In-Line manner of manufacturing, and two
packaging units 400 are disposed for the tab-welding unit
200. in a multi-Line manner of manufacturing.

[0039] The secondary battery manufacturing facility
700 of the present disclosure includes an electrode sup-
ply unit 100, a tab-welding unit 200, a packaging unit 400,
a temporary buffer 500, and a transfer unit 600.

[0040] The electrode supply unit 100 serves to supply
an electrode assembly E to the tab-welding unit 200 de-
scribed below, and is comprised of a plurality of stacking
devices 120.

[0041] Asillustrated in FIG. 2, the plurality of stacking
devices 120 are disclosed toward the tab-welding unit
200 in a state in which they face each other, and each
stacking device 120 discharges an electrode assembly
E in which a plurality of battery cells (30 to 50 sheets)
are stacked.

[0042] In this case, the battery cells stacked to manu-
facture the electrode assembly E are supplied to a stack-
ing device 120 through a non-illustrated magazine.
[0043] Aplurality ofelectrode assemblies E discharged
through the stacking devices 120 are discharged to a
supply line 110 oriented to the tab-welding unit 200 and
directed to the tab-welding unit 200.

[0044] Accordingly, the electrode supply unit 100 dis-
charges the electrode assemblies E through the stacking
devices 120, and continues to supply the discharged
electrode assemblies E to the tab-welding unit 200.
[0045] Asillustratedin FIG. 2, the tab-welding unit 200
is disposed adjacently to an electrode assembly E supply
line 110 of the electrode supply unit 100 and is connected
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to the electrode supply unit 100 in an In-Line manner of
manufacturing.

[0046] The tab-welding unit 200 unifies a positive elec-
trode and a negative electrode by welding, in a bundle,
electrode tabs exposed from each of the positive elec-
trode and the negative electrode of the electrode assem-
blies E supplied from the electrode supply unit 100, and
connects electrode leads exposed to the outside to the
electrode tabs of each of the positive electrode and the
negative electrode.

[0047] In this case, a transfer box 300 is prepared on
one side of the tab-welding unit 200 to transfer the welded
electrode assemblies E to the packaging unit 400, and
the electrode assemblies E discharged from the tab-
welding unit 200 is sequentially settled into the transfer
box 300 prepared through a non-illustrated robot arm.
[0048] The transfer box 300 will be described below.
[0049] The packaging unit 400 is a place in which the
transfer box 300 having the electrode assemblies E set-
tled therein is supplied from the tab-welding unit 200 and
the electrode assemblies E are wrapped in an aluminum
pouch, and as illustrated in FIG. 2, the packaging unit
400 is spaced apart from the tab-welding unit 200 by a
predetermined distance and two packaging units are dis-
posed with respect to a single tab welding unit 200.
[0050] In other words, the packaging unit 400 is dis-
posed for the tab-welding unit 200 in a multiple form, and
the packaging unit 400 serves to sequentially withdraw
the electrode assemblies E from the transfer box 300
supplied from each packaging unit 400, insert the elec-
trode assemblies E into the aluminum pouch, fill the alu-
minum pouch with an electrolyte to complete packaging,
and transfer the aluminum pouch in a separate post-proc-
ess.

[0051] In this embodiment, two packaging units 400
are illustrated as being disposed with respect to the tab-
welding unit 200, but at least one or two or more pack-
aging units may be disposed depending on the arrange-
ment structure.

[0052] Here,two packaging units 400 are spaced apart
from each other with respect to the tab-welding unit 200,
for example, when one of the two packaging units 400
stops operating for a certain period of time to replace a
pouch, an electrolyte, and various tool equipment, the
transfer box 300 continuously discharged from the tab-
welding unit 200 is supplied to the other packaging unit
400, which is to fundamentally prevent an operation of
the secondary battery manufacturing facility 700 from be-
ing stopped.

[0053] Furthermore, since the pouch is packaged si-
multaneously in the two packaging units 400, the manu-
facturing productivity of the secondary battery is remark-
ably improved.

[0054] As described in FIG. 2, a temporary buffer 500
is disposed adjacently to one side of the tab-welding unit
200 at a right side of the drawing, that is, between the
tab-welding unit 200 and a dedicated rail 610 of the trans-
fer unit 600 described below, and the temporary buffer
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500 is a place in which a plurality of transfer boxes 300
having the electrode assemblies E settled therein are
loaded so as to be temporarily stored for a predetermined
time.

[0055] Inotherwords, when one of the packaging units
400 is stopped for a predetermined time while the tab-
welding unit 200 is continuously driven, the temporary
buffer 500 may temporarily load the transfer box 300 that
has not been supplied to the stopped tab-welding unit
200.

[0056] Here, the temporary buffer 500 may be config-
ured in multiple stages or may be expanded in multiple
stages so that, when two or more packaging units 400
are disposed, the transfer box 300 maybe continuously
loaded accordingly, and accordingly, the temporary wait-
ing time of the transfer box 300 may be extended indef-
initely.

[0057] Thetransferunit600 serves to selectively trans-
fer the transfer box 300 discharged from the tab-welding
unit 200 or the transfer box 300 loaded in the temporary
buffer 500 to each packaging unit 400 according to the
driving situation under control of a non-illustrated con-
troller, and as illustrated in FIG. 2, the transfer unit 600
are disposed to be movable between the tab-welding unit
200 and the packaging unit 400 of the secondary battery
manufacturing facilities 700 disposed in a parallel direc-
tion. In some embodiments of the present disclosure, the
secondary battery manufacturing facilities 700 may be
disposed parallel to each other.

[0058] Inother words, for example, when the tab-weld-
ing unit 200 stops operating, the transfer unit 600 picks
up the transfer box 300 loaded in the temporary buffer
500 and supplies the transfer box 300 to the packaging
unit 400, and when any one packaging unit 400 stops
operating, the transfer unit 600 picks up the transfer box
300 discharged from the tab-welding unit 200 and tem-
porarily loads the transfer box 300 into the temporary
buffer 500 or supplies the transfer box 300 to the other
pending packaging unit400 which is not stopped, thereby
enabling the secondary battery to be continuously man-
ufactured.

[0059] Furthermore, the transfer unit 600 is equipped
with a bridge unit 630 described below, which may form
a path L for passage of operators or equipment between
the secondary battery manufacturing facilities 700 dis-
posed in parallel, thereby ensuring smooth passage of
the operators and equipment.

[0060] The transfer unit 600 includes a dedicated rail
610, a transfer member 620, and a bridge unit 630.
[0061] The dedicated rail 610 is disposed between the
temporary buffer 500 adjacent to the tab-welding unit 200
and the packaging 400 along the three secondary battery
manufacturing facilities 700 arranged in parallel as illus-
trated in Fig. 2, and the dedicated rails 610 are installed
to be spaced from each other ata predetermined distance
from the ground by a plurality of support legs 611 as
illustrated in FIG. 3.

[0062] The transfer member 620 is interconnected to
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the tab-welding units 200, the temporary buffers 500, and
the packaging units 400 through wired and wireless con-
trol, and configured to transfer the transfer box 300 of
the tab-welding unit 200 or the temporary buffer 500 to
a selected packaging unit 400 while moving along the
dedicated rail 610, and one or more transfer member 620
may installed.

[0063] In other words, the transfer member 620 allows
the transfer 300 to be transferred to a selected location
under the control of the controller while exchanging wired
and wireless signals with the tab-welding units 200, the
temporary buffers 500, and the packaging units 400.
[0064] To this end, in the tab-welding units 200, the
temporary buffers 500, and the packaging units 400, var-
jous cameras, lasers, and other detection sensors are
disposed to detect the supply and discharge of the trans-
fer box 300 or to count the number of transfer boxes 300
and electrode assemblies E disposed in the transfer box-
es 300, although not illustrated, and these devices are
wired or wirelessly connected to the controller.

[0065] Here, the transfer member 620 may be a robotic
transfer vehicle (RTV), an unmanned robot transferring
the transfer box 300 at high speed while reciprocating
the dedicated rail 610.

[0066] On a bottom side of the transfer member 620,
a plurality of driving wheels (not illustrated) driven by a
motor to move along the dedicated rail 610 is provided,
and on a top side thereof, a robot arm (not illustrated) for
settling the transfer box 300 loaded with the electrode
assemblies E on a top surface of the transfer member
620 or discharging the settled transfer box 300 is provid-
ed.

[0067] In the present embodiment, the transfer mem-
ber 620 is described as moving along the rail, but various
unmanned robots moving along the rail may be applied
to the present embodiment.

[0068] The bridge unit 630 allows operators or various
equipment supplied to the packaging unit 400 to pass
while transferring the transfer box 300 through the trans-
fer member 620 between the secondary battery manu-
facturing facilities disposed in a parallel direction, and is
disposed between the respective secondary battery
manufacturing facilities 700 on the dedicated rail 610.
[0069] In other words, the bridge unit 630 implements
a path L for passage of operators or equipment below
the dedicated rail 610 by ascending or descending the
dedicated rail 610 between the respective secondary bat-
tery manufacturing facility 700.

[0070] To this end, the bridge unit 630 may include an
elevating panel 640, an elevating lift 650 and a fixed lift
660 as illustrated in FIG. 4.

[0071] The elevating panel 640 maintains the same
separated height on a horizontal line as the dedicated
rail 610 disposed between the secondary battery manu-
facturing facilities while maintaining a shape of a plate
having a certain area, and an elevating rail641 connected
to the dedicated rail 610 is provided in a top portion of
the elevating panel 640.
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[0072] A plurality of elevating lifts 650 are disposed in
a proper place below the elevating panel 640 in a cylin-
drical or square shape having a predetermined length so
as to support the elevating panel 640 to be spaced apart
from the ground, and a cylindrical elevating boss 651
through which an elevating shaft 662 penetrates is dis-
posed in an internal bottom end of the elevating lift 650.
[0073] The fixed lift 660 includes an accommodating
body 661 configured to accommodate the elevating lift
650 in a shape corresponding to the elevating lift 650, an
elevating shaft 662 spirally coupled to the elevating boss
651 of the elevating lift 650 and maintaining a penetrating
state, and a driving motor 663 connected to the elevating
shaft 662 to rotate the elevating shaft 662 in forward and
reverse directions.

[0074] In other words, the fixed lift 660 implements a
path L for passage of operators to a lower side of the
elevating panel 640 by ascending the elevating boss 651
and the elevating lift 650 in an upward direction on the
drawing as shown in a dotted line of FIG. 4 through the
rotation of the elevating shaft 662 by the driving motor.
[0075] In this embodiment, the ascending and de-
scending of the elevating lift 650 are described as being
implemented by the elevating boss 651 and the elevating
shaft662, butitmay also be implemented through various
structures such as a belt and a pulley or a rack and a
pinion.

[0076] On the other hand, the transfer box 300 for
transferring the electrode assemblies E has a base B that
maintains a shape of an approximate square in which
side surfaces and a top surface thereof are open, as il-
lustrated in FIGS. 5 to 10, and in the base B, a plurality
of plate-shaped settling plates 320 having a predeter-
mined area in which the electrode assemblies E are set-
tled are disposed to be spaced apart from each other in
a vertical direction.

[0077] Here, since the settling plate 320 may be pro-
vided in various numbers according to the productivity of
the secondary battery and the surrounding environ-
ments, the number of settling plates 320 is not limited.
[0078] Meanwhile, the transfer box 300 is equipped
with flow prevention unit 330 and 340 to prevent a move-
ment of the electrode assemblies E during the movement
of the transfer box 300 by pressing the electrode assem-
blies E settled on a plurality of settling plates 320. The
flow prevention unit may be a component configured to
prevent an unnecessary or improper movement of the
electrode assembilies E.

[0079] The flow prevention unit 330 according to an
embodiment of the present disclosure includes a pair of
fixing poles 331, a pair of elevating links 332, and a mov-
ing block 334, as illustrated in FIGS. 510 7.

[0080] The fixing pole 331 is fixed to the base B while
maintaining a predetermined length as a pair, and a pair
of fixing poles 331 are disposed on both sides of the
settling plates 320, respectively, and support the settling
plates 320 to be raised or lowered in a longitudinal direc-
tion.
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[0081] Inthis case, each settling plate 320 is supported
by being connected to the fixing pole 331 through an L/M
guide so that the settling plates 320 can move up and
down along the fixing pole 331.

[0082] The elevating links 332 are formed in a pair, and
are disposed adjacently to the outside of the fixing poles
331, respectively.

[0083] The elevatinglink 332 is connected to both ends
of each settling plate 320 through a plurality of rotating
bars 333 having a predetermined length in which a center
in the longitudinal direction of a shape of an "X" are cou-
pled to a rotating pin P and overlapped to be rotatable.

[0084] In this case, as illustrated in FIGS. 6 and 7, a
left end (in a top direction) of each rotating bar 3333 on
the drawing is rotatably installed on a left end of each
settling plate 320 arranged vertically on the drawing
through the rotating pin P, and a right end (in a bottom
direction) of each rotating bar 333 on the drawing is ro-
tatably installed on a right end of each settling plate 320
arranged vertically on the drawing through the rotating
pin P.

[0085] Accordingly, the elevating link 332 supports the
settling plate 320 in which a plurality of 'X’-shaped rotat-
ing bars 333 are disposed vertically upward and down-
ward so that the settling plate 320 can rotate diagonally,
thus performing up and down movements of the plurality
of settling plates 320 through the rotation of the elevating
link 332.

[0086] In this case, a guide rail L/M may be disposed
between aleftend of each rotating bar 333 on the drawing
and the settling plate 320 so that, when the rotating bar
333 of the elevating link 332 rotates according to a hor-
izontal movement of the moving block 334 described be-
low, the settling plate 320 may be raised or lowered along
an elevating platform.

[0087] In otherwords, a left end of the rotating bar 333
on the drawing is rotatably installed on the guide rail L/M,
and here, the guide rail L/M may be a general L/M guide.
[0088] In this embodiment, the guide rail L/M is illus-
trated as being installed on the left end of the rotating bar
333 on the drawing, but a structure thereof is not limited
because guide rails L/M may be installed on both ends
of the rotating bar 333.

[0089] In a state in which the moving block 334 is con-
nected to the left end of the rotating bar 333 disposed in
the vertical direction through the rotating pin P, the mov-
ing block 334 is disposed on a lower bottom surface of
the base B to be movable in the horizontal direction
through the guide rail L/M.

[0090] In this case, the moving block 334 is equipped
with a spiral rotating shaft 335 to allow for horizontal
movements, and the rotating shaft 335 moves forward
and backward horizontally on a bottom surface of the
base B by forward and backward rotation.

[0091] In other words, the moving block 334 rotates
the rotating bar 333 connected while moving horizontally
by the rotation of the rotating shaft 335, and in the process
of rotating the rotating bar 333, the moving block 334
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moves horizontally along the guide rail L/M between the
settling plate 320 and the rotating bar 333, so that the
settling plate 320 is ascended to form a separated space
between each seating plate 320 and, the electrode as-
semblies E may move into this space and may be settled
on the seating plate 320.

[0092] InFIGS. 8 to 10, another embodiment of a flow-
prevention unit 340 is illustrated.

[0093] The flow prevention unit 340 according to an-
other embodiment of the present disclosure includes a
pressing plate 341, an elevating support stand 342, an
elastic member 343 and a pushing rod 346.

[0094] A plurality of plate-shaped settling plates 320
having a predetermined area in which the electrode as-
semblies E are settled are arranged vertically inside the
base B, and a plate-shaped pressing plate 341 having a
predetermined area that ascends or descends toward
the settling plate 320 is disposed on a top portion of each
settling plate 320 on the drawing.

[0095] That s, the pressing plate 341 and the settling
plate 320 are sequentially arranged.

[0096] A plurality of elevating support stands 342 are
fixed to the base B while maintaining a predetermined
length, and are disposed on both sides of the pressing
plate 341 to support the pressing plates 341 to be as-
cended or descended.

[0097] Inthis case, the pressing plate 341 is supported
by being connected to the elevating support stand 342
through a guide rail L/M so that the pressing plate 341
may move up and down along the elevating support 342.
[0098] The elastic member 343 forms the pressing
plate 341 and the settling plate 320 in agroup, and serves
to connect the pressing plate 341 and the settling plate
320 to each other so as to be elastically supported.
[0099] In this case, the elastic members 343 are dis-
posed on both sides of the pressing plate 341 and the
settling plate 320 oriented to a plurality of elevating sup-
port stands 342, and a locking ring 345 for fixing the elas-
tic member 343 is formed at each end of the pressing
plate 341 and the settling plate 320.

[0100] Here, the elastic member 343 may be a tensile
spring that is tensioned to maintain elasticity when the
pressing plate 341 moves upwardly on the drawing due
to an ascent of a pushing rod 346 described below, and
that is returned by restoring force when the pushing rod
346 descends.

[0101] In this embodiment, the elastic member 343 is
illustrated as a tensile spring, but the present disclosure
is not limited thereto, and the elastic member 343 may
be implemented through various elastic means.

[0102] The pushing rods 346 are disposed on both
sides of the pressing plate 341 while maintaining a pre-
determined length and are configured to be raised or low-
ered, and may be connected to each pressing plate 341
through a fixing bolt, a connection key, and welding.
[0103] Inotherwords, asillustrated in FIG. 9, the push-
ing rod 346 simultaneously ascends the plurality of press-
ing plates 341 connected to the pushing rod 346 during
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the ascending, thus forming a space separated between
the settling plates 320 formed in a group.

[0104] In other words, by separating a space between
the pressing plate 341 and the settling plate 320, the
electrode assemblies E are allowed to move into the sep-
arated space and settle on the settling plate 320.
[0105] The pushing rod 346 is pressed upwardly on
the drawing by an operation of a pushing cylinder after
the transfer box 300 is supplied to the packaging unit400.
[0106] In the present embodiment, the electrode as-
sembly is illustrated as being supported in the transfer
box by the flow prevention unit, but the structure of the
flow prevention unit is not limited as it may be supported
through various structures .

[0107] Hereinafter, a manufacturing process of a sec-
ondary battery using a secondary battery manufacturing
system according to the present disclosure will be de-
scribed below with reference to the accompanying draw-
ings.

[0108] Priorto the description, a transfer box for trans-
ferring an electrode assembly will be described as a
transfer box presented as an embodiment.

[0109] First, an operator supplies a magazine on which
battery cells are loaded to each stacking device 120 of
an electrode supply unit 100.

[0110] In each stacking device 120, the supplied bat-
tery cells and a separating film are sequentially stacked
by a set number of battery cells and separating films to
complete an electrode assembly E, and the electrode
assembly E is discharged to the supply line 110.

[0111] The electrode assembly E discharged from
each stacking device 120 is supplied to a tab-welding
unit 200 by a supply line 110.

[0112] In the tab-welding unit 200, each electrode tab
exposed from respective positive electrodes and nega-
tive electrodes of the electrode assemblies E supplied
from the stacking device 120 of the electrode supply unit
100 is welded in a bundle, and electrode leads are con-
nected to each of the electrode tabs.

[0113] Thereafter, the welded electrode assemblies E
are sequentially settled in the transfer box 300 disposed
at an adjacent position for transfer.

[0114] In this case, the settling plates 320 of the trans-
fer box 300 are spaced apart from each other at prede-
termined intervals as illustrated in FIG. 6.

[0115] In other words, as the rotating shaft 335 rotates
by the rotation of a combined driving shaft 337 as illus-
trated in FIG. 6, the moving block 334 moves horizontally
to the right on the drawing, and accordingly, a plurality
of rotating bars 333 are unfolded in conjunction, and the
settling plates 320 are simultaneously pushed upwardly
on the drawing to separate the seating plates 320 from
each other.

[0116] When the separation of the settling plates 320
is completed, the electrode assemblies E, which have
been welded, are picked up by a robot arm notillustrated,
are moved into a separated space of the settling plate
320 asillustrated in FIG. 6, and are settled on the settling



15 EP 4 340 086 A1 16

plate 320.

[0117] Thereafter, when the electrode assemblies E
are completely settled in the transfer box 300, the driving
shaft 337 assigns reverse rotation to rotate the rotating
shaft 335 in reverse, as illustrated in FIG. 7.

[0118] In this case, the moving block 334 returns the
rotating bars 333, which were unfolded in moving to the
left on the drawing, to an original position thereof, and
pulls down the settling plates 320 in a downward direction
on the drawing, thereby bringing the settling plates 320
into close contact with each other.

[0119] In this process, the electrode assemblies E set-
tled on the settling plate 320 are disposed on a top side,
and receives a predetermined pressure by a descending
settling plate 320, thereby preventing a movement of the
electrode assembilies E on the settling plate 320.
[0120] When the electrode assemblies E are com-
pletely settled, a transfer member 620 moves to one side
of atemporary buffer 500 along a dedicated rail 610 under
the control of a controller, as illustrated in FIG. 2.
[0121] Furthermore, the transfer member 620 picks up
the transfer box 300 of the tab-welding unit 200 through
a separate pickup means (not illustrated), and in this
case, the transfer member 620 moves along the dedicat-
edrail 610 and simultaneously moves to a selected pack-
aging unit 400 that requires the supply of the electrode
assemblies E under the control of the controller.

[0122] The transfermember 620 reaching the selected
packaging unit 400 supplies the transfer box 300 to the
packaging unit 400, and heads to the tab-welding unit
200 along the dedicated rail 610 under the control of the
controller so as to pick up the transfer box 300.

[0123] The packaging unit 400 receiving the transfer
box 300 sequentially withdraws the electrode assemblies
E of the transfer box 300, inserts the electrode assem-
blies E into a prepared aluminum pouch, and fills the
pouch with an electrolyte to complete packaging.
[0124] Thereafter, the pouch in which the electrode as-
semblies E are embedded is transferred for a separate
post-process.

[0125] On the other hand, when any one of the pack-
aging units 400 of a single secondary battery manufac-
turing facility 700 stops operating for a predetermined
time, the transfer member 620 picks up the transfer box
300 discharged from the tab-welding unit 200 under the
control of the controller and supplies the transfer box 300
to the other packaging unit 400.

[0126] If the supply of the transfer box 300) to the driv-
ing packaging unit 400 is saturated, the transfer member
620 may temporarily load the transfer box 300 into the
temporary buffer 500.

[0127] Furthermore, when the operation of the two
packaging units 400 is stopped, the transfer member 620
may load the transfer box 300 into the temporary buffer
500, or supply the transfer box 300 to a packaging unit
400 or the temporary buffer 500 of another adjacent sec-
ondary battery manufacturing facility 700 along the ded-
icated rail 610.
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[0128] On the other hand, when the tab-welding unit
200 of the single secondary battery manufacturing facility
700 stops operating for a predetermined time, in a state
in which the discharge of the transfer box 300 to the tab-
welding unit 200 is stopped, the transfer member 620
may pick up the transfer box 300 loaded into the tempo-
rary buffer 500 and supply transfer box 300 to each pack-
aging unit 400 under the control of the controller.
[0129] Furthermore, the transfer box 300 through the
temporary buffer 500 may be supplied to a packaging
unit 400 on a single line, or may be supplied to a pack-
aging unit 400 of another secondary battery manufactur-
ing facility 700 that requires the supply of the transfer box
300.

[0130] In other words, even if the tab-welding unit 200
or the packaging unit400 stops operating at any second-
ary battery manufacturing facility 700, the supply of the
transfer box 300 may be continuously performed, thereby
improving manufacturing productivity of the secondary
battery.

[0131] On the other hand, when the operator desires
to pass between the secondary battery manufacturing
facilities 700 arranged in parallel to replace the pouch,
the electrolyte, and various tool equipment of the pack-
aging unit 400, the bridge unit 630 operates to form a
path L for the operator’s passage.

[0132] First, when the elevating shaft 662 is rotated by
the driving motor 663 as illustrated in FIG. 4, the elevating
boss 651 and the elevating lift 650 are accompanied to
ascend upwardly on the drawing.

[0133] Inthisprocess, the elevating panel 640 support-
ed by the elevating lift 650 ascends like a dotted line of
FIG. 4, thus forming the path L for the passage of oper-
ators and equipment below the elevating panel 640.
[0134] Thereafter, whenthe elevating shaft 662 rotates
in reverse, the elevating lift 650 and the elevating panel
640 that have ascended return to initial positions thereof.
[0135] The transfer member 620 equipped with the
transfer box 300 may be disposed on the elevating panel
640thathas ascended upward according to the formation
of the path L, and the transfer member 620 may pause
or move on the elevating rail 641.

[0136] As described so far, in the secondary battery
manufacturing system having a multi-packaging unit of
the present disclosure, the packaging unit is disposed in
the Multi-Line method rather than the In-Line manner of
manufacturing in the configuration of the secondary bat-
tery manufacturing facility, and there is provided the tem-
porary buffer in which the transfer box having the elec-
trode assemblies settled therein is temporarily loaded.
The transfer box discharged from the tab-welding unit or
the transfer box loaded into the temporary buffer is trans-
ferred to each packaging unit by the transfer unit, and
when the tab-welding unit stops operating, the transfer
unit picks up the transfer box of the temporary buffer and
supplies the transfer box to each packaging unit, and
when the packaging unit stops operating, the transfer
unit picks up the transfer box discharged from the tab-
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welding unit and loads the transfer box into the temporary
buffer, thereby continuously supplying or discharging the
electrode assemblies and significantly increasing the
manufacturing productivity of the secondary battery.
[0137] Furthermore, the safety of passage of the op-
erators and equipment may be secured by allowing the
operators or equipment to pass through the bridge unit
even during the transfer of the transfer box between the
arranged secondary battery manufacturing facilities.
[0138] Furthermore, the flow prevention unit prevents
the movement of the electrode assemblies settled in the
transfer box, thereby ensuring the safety of the electrode
assemblies from impacts or vibrations applied from an
external source during the transfer.

Claims

1. A secondary battery manufacturing system having
a multi-packaging unit, having a plurality of second-
ary battery manufacturing facilities, wherein the sec-
ondary battery manufacturing system comprises:

an electrode supply unit equipped with a plurality
of stacking devices for supplying an electrode
assembly in which a plurality of battery cells are
stacked;

a tab-welding unit disposed adjacently to the
electrode supply unit, and configured to weld the
electrode tab exposed from the electrode as-
sembly with a bundle and connect an electrode
lead to settle the electrode assembly in a trans-
fer box;

at least one packaging unit spaced apart from
the tab-welding unit and configured to receive
the transfer box from the tab-welding unit to in-
sert the electrode assembly into an aluminum
pouch;

atleastone temporary buffer disposed adjacent-
ly to the tab-welding unit and in which the trans-
fer box is temporarily loaded when the packag-
ing unit stops operating; and

a transfer unit disposed between the tab-weld-
ing unit and the packaging unit in an arrange-
ment direction of the secondary battery manu-
facturing facilities, and configured to selectively
transfer the transfer box of the tab-welding unit
or the temporary buffer to a plurality of packag-
ing units under control of a controller, and con-
figured to implement a path for a passage.

2. Thesecondary battery manufacturing systemhaving
a multi-packaging unit of claim 1, wherein the trans-
fer unit is configured to,

pick up the transfer box loaded into the tempo-
rary buffer when the tab-welding unit stops op-
erating and supply the transfer box to the pack-
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aging unit, and

pick up the transfer box discharged from the tab-
welding unit when the packaging unit stops op-
erating and load the transfer box in the tempo-
rary buffer, or supply the transfer box to another
non-stopping packaging unit.

3. Thesecondarybattery manufacturing system having
a multi-packaging unit of claim 1 or 2, wherein the
transfer unit comprises:

a dedicated rail spaced apart from a ground and
disposed between the tab-welding unit and the
packaging unit in the arrangement direction of
the secondary battery manufacturing facilities;

at least one transfer member interconnected to
the tab-welding units, the temporary buffers and
the packaging units through wired and wireless
control and configured to transfer the transfer
box of the tab-welding unit or the temporary buff-
er to a selected packaging unit while moving
along the dedicated rail; and

a bridge unit disposed between each secondary
battery manufacturing facility on the dedicated
rail and configured to implement a path for an
operator’s passage below the dedicated rail by
ascending and descending.

4. Thesecondarybattery manufacturing system having
a multi-packaging unit of claim 3, wherein the bridge
unit comprises:

an elevating panel equipped with an elevating
rail along which the transfer member moves;

a plurality of elevating lifts configured to support
the elevating panel and including an elevating
boss therein; and

a fixed lift including an accommodating body
configured to accommodate the elevating lift
therein, an elevating shaft penetrating through
the elevating boss by spiral coupling, and a driv-
ing motor configured to rotate the elevating,
shaft so that the elevating lift ascends or de-
scends by raising or lowering the elevating boss
by the rotation of the elevating shaft.

5. Thesecondary battery manufacturing system having
a multi-packaging unit of anyone of the preceding
claims, wherein a plurality of secondary battery man-
ufacturing facilities are disposed in a parallel direc-
tion.

6. Thesecondary battery manufacturing system having
a multi-packaging unit of anyone of the preceding
claims, wherein in the transfer box, a plurality of set-
tling plates on which the electrode assembily is ac-
commodated are disposed to be spaced apart from
each other in a vertical direction, and the transfer
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box is provided with a flow prevention unit for pre-
venting movements by pressing the electrode as-
sembly settled on the settling plates.

The secondary battery manufacturing system having
a multi-packaging unit of claim 6, wherein the flow
prevention unit comprises:

a fixing pole disposed on both sides of the set-
tling plates and configured to support the settling
plates to be raised or lowered;

an elevating link in which a plurality of rotating
bars rotatably overlapped in the form of an 'X’
are disposed adjacently to a pair of fixing poles,
wherein one side of each rotating bar is installed
in one side end of each setting plate through a
rotating pin, and the other side of each rotating
bar is installed in the other side end of each set-
tling plate through the rotating pin; and

a moving block connected to an end of the ro-
tating bar disposed on a bottom side in a vertical
direction through the rotating pin, and config-
ured to separate the settling plates from each
other by rotating the rotating bar while moving
horizontally by a rotation of a rotating shaft and
ascending or descending the settling plates at
the same time.

The secondary battery manufacturing system having
a multi-packaging unit of claim 7, wherein a guide
rail is disposed between one side of the rotating bar
and an end of the settling plate so as to raise or lower
the settling plate when the rotating bar rotates ac-
cording to a movement of the moving block.

The secondary battery manufacturing system having
a multi-packaging unit of anyone of claims 6 to 8,
wherein the flow prevention unit comprises:

a plurality of pressing plates disposed above
each settling plate on which the electrode as-
sembly is accommodated, and configured to be
raised or lowered toward the settling plate;

an elevating support stand disposed on both
sides of the pressing plate and configured to
support the pressing plates to be raised or low-
ered;

an elastic member configured to connect the
pressing plate and the settling plate to be elas-
tically supported by each other so that the press-
ing plate and the settling plate is formed in a
group; and

a pushing rod having a predetermined length for
separating the settling plates formed in a group,
by simultaneously ascending or descending the
pressing plates while being connected to each
of the pressing plates.
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