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(54) AUTO-PRESSING JIG APPARATUS FOR PRESSING ELECTRODE LEAD TO BUSBAR

(57) Disclosed is an automatic pressing jig apparatus
for closely adhering a bus bar and a lead assembly pro-
vided in a battery module to each other. The automatic
pressing jig apparatus includes: a plurality of pressing
units configured to simultaneously press a plurality of bus
bars provided in the battery module, the pressing units
pressing an end portion of the lead assembly from an
upper portion of the bus bar so that the lead assembly

does not protrude through a lead slit of the bus bar; a
support plate connected to one end portion of the press-
ing unit to support the plurality of pressing units; and a
distance adjusting unit connected to the support plate to
move the support plate so that the plurality of pressing
units are moved away from or closer to the battery mod-
ule.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an automatic
pressing jig apparatus for closely adhering an electrode
lead to a bus bar, and more particularly, to an automatic
pressing jig apparatus used to closely adhere electrode
lead assemblies of a plurality of battery cell stack groups
to a bus bar simultaneously.
[0002] The present application claims priority to Kore-
an Patent Application No. 10-2018-0075762filed on June
29, 2018 in the Republic of Korea, the disclosures of
which are incorporated herein by reference.

BACKGROUND ART

[0003] In a conventional battery module, a bus bar is
used for electrically connecting stacked battery cells to
each other, and a plurality of electrode leads respectively
drawn out from the plurality of battery cells are bent and
positioned on the bus bar, followed by welding.
[0004] If the battery module is manufactured in this
way, in a state where the bent electrode lead is positioned
on the bus bar, the electrode lead is pressed toward the
bus bar by using a jig so that the electrode lead is closely
adhered to the bus bar, and then laser is irradiated onto
the electrode lead to perform welding thereto.
[0005] Referring to FIGS. 1 and 2, there is shown a
conventional battery module in which a plurality of pouch-
type battery cells are electrically connected by a bus bar.
[0006] The conventional battery module is manufac-
tured by inserting each electrode lead 2 drawn from a
plurality of pouch-type battery cells 1 into a lead slit 4 of
a bus bar 3 as shown in FIG. 1, and then bending the
inserted electrode lead 2 to be closely adhered to the
bus bar 3 and then performing welding thereto as shown
in FIG. 2.
[0007] However, in the conventional battery module as
described above, in addition to the process of inserting
the electrode lead 2 into the lead slit 4 of the bus bar 3
and the process of welding the electrode lead 2 to the
bus bar 3, the process of bending the electrode lead 2 is
additionally required, which makes the process compli-
cated.
[0008] In addition, if the cell applied to the battery mod-
ule is a pouch-type cell, as the cell has a smaller thick-
ness, the electrode lead is also manufactured to have a
shorter length. If the electrode lead is shortened as
above, the bonding area between the electrode lead and
the bus bar is also reduced to lower the bonding strength,
thereby increasing the possibility of product failure.
[0009] Thus, it is required to develop a battery module
structure in which the electrode lead bending process
may be omitted, and accordingly, a new pressing jig for
welding, which is suitable for the bonding structure of the
electrode lead and the bus bar is also required.

DISCLOSURE

Technical Problem

[0010] The present disclosure is designed to solve the
problems of the related art, and therefore the present
disclosure is directed to providing an automatic pressing
jig apparatus, which may press a bus bar at both sides
so that the bus bar is welded to an electrode lead in close
contact with each other, in manufacturing a battery mod-
ule in which the electrode lead is coupled to the bus bar
by welding without being bent for the coupling with the
bus bar.
[0011] In addition, the present disclosure is directed to
providing an automatic pressing jig apparatus, which may
closely adhere electrode lead assemblies of a plurality
of battery cell stack groups to a bus bar through just one
process at several spots such that the electrode lead
assemblies are closely adhered to the bus bar with a
constant force.
[0012] Moreover, the present disclosure is directed to
providing an automatic pressing jig apparatus, which may
closely adhere electrode lead assemblies of a plurality
of battery cell stack groups to a bus bar such that the bus
bar has the same surface as the electrode lead assem-
blies.
[0013] However, the technical problem to be solved by
the present disclosure is not limited to the above, and
other objects not mentioned herein will be clearly under-
stood by those skilled in the art from the following de-
scription.

Technical Solution

[0014] In one aspect of the present disclosure, there
is provided an automatic pressing jig apparatus for close-
ly adhering a bus bar and a lead assembly provided in a
battery module to each other, the automatic pressing jig
apparatus comprising: a plurality of pressing units con-
figured to simultaneously press a plurality of bus bars
provided in the battery module, the pressing units press-
ing an end portion of the lead assembly from an upper
portion of the bus bar so that the lead assembly does not
protrude through a lead slit of the bus bar; a support plate
connected to one end portion of the pressing unit to sup-
port the plurality of pressing units; and a distance adjust-
ing unit connected to the support plate to move the sup-
port plate so that the plurality of pressing units are moved
away from or closer to the battery module.
[0015] The automatic pressing jig apparatus may fur-
ther comprise an insulating plate interposed between the
support plate and the pressing unit.
[0016] The pressing unit may include: a support frame
configured to move downward by the distance adjusting
unit to press the bus bar at both sides thereof; and a
pressing frame located inside the support frame and con-
figured to move downward along with the support frame
by the distance adjusting unit to press the end portion of
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the lead assembly protruding through the lead slit of the
bus bar
[0017] The pressing unit may further include an elastic
member interposed between the support frame and the
pressing frame to maintain a distance between the press-
ing frame and the support frame, the elastic member be-
ing compressed when the pressing frame presses the
lead assembly.
[0018] The automatic pressing jig apparatus may fur-
ther comprise: a fixing rod having one side coupled
through the support frame and the other side connected
to the support plate; and a guide rod having one side
connected to the pressing frame and the other side in-
serted into the fixing rod to guide movement of the elastic
member.
[0019] The support frame may include a pair of bus bar
pressing portions configured to press the bus bar at both
sides thereof when the support frame moves downward
due to the movement of the distance adjusting unit.
[0020] The bus bar pressing portions may have a ta-
pered shape so that a distance between the pair of bus
bar pressing portions decreases in an upper direction.
[0021] The pressing frame may include a lead pressing
portion configured to press the lead assembly from the
above so that the lead assembly does not protrude
through the lead slit of the bus bar when the pressing
frame moves downward due to the movement of the dis-
tance adjusting unit.
[0022] The support frame may have a first opening
formed through a center thereof, and the pressing frame
may have a second opening formed at a location corre-
sponding to the lead assembly and communicating with
the first opening.
[0023] The lead pressing portion may include a pair of
horizontal bars spaced apart from each other and ex-
tending in parallel and a barrier configured to connect
centers of the pair of horizontal bars, and the horizontal
bars may press the lead assembly.
[0024] A distance between outer edge portions of the
pair of horizontal bars may be identical to or shorter than
a width of the lead assembly

Advantageous Effects

[0025] According to an embodiment of the present dis-
closure, the bus bar may be welded to an electrode lead
in close contact with each other, in manufacturing a bat-
tery module in which the electrode lead is coupled to the
bus bar by welding without being bent for the coupling
with the bus bar.
[0026] In addition, according to another embodiment
of the present disclosure discloses, the electrode lead
assemblies of the plurality of battery cell stack groups
may be closely adhered to the bus bar through just one
process at several spots, and thus the electrode lead
assemblies may be closely adhered to the bus bar with
a constant force.
[0027] Moreover, according to another embodiment of

the present disclosure discloses, when the electrode lead
assemblies of the plurality of battery cell stack groups
are closely adhered to the bus bar, the bus bar may have
the same surface as the electrode lead assemblies, and
thus the electrode lead assemblies do not protrude out
of the surface of the bus bar, thereby improving the weld-
ing quality.

DESCRIPTION OF DRAWINGS

[0028] The accompanying drawings illustrate a pre-
ferred embodiment of the present disclosure and togeth-
er with the foregoing disclosure, serve to provide further
understanding of the technical features of the present
disclosure, and thus, the present disclosure is not con-
strued as being limited to the drawing.

FIGS. 1 and 2 are diagrams for illustrating a process
of coupling an electrode lead and a bus bar, in man-
ufacturing a conventional battery module.
FIG. 3 is a diagram showing that the automatic press-
ing jig apparatus according to an embodiment of the
present disclosure is coupled to a battery module.
FIGS. 4 and 5 are diagrams showing states before
and after a bus bar of the battery module is pressed
by the automatic pressing jig apparatus according
to an embodiment of the present disclosure.
FIGS. 6 and 7 are diagrams showing a pressing unit,
employed at the automatic pressing jig apparatus
according to an embodiment of the present disclo-
sure.
FIG. 8 is a partial cross-sectioned view showing the
pressing unit for illustrating relative movements of
the support frame and the pressing frame applied in
the present disclosure.
FIGS. 9 to 11 diagrams showing the pressing unit,
the bus bar and the electrode lead applied in the
present disclosure for illustrating a process where
the bus bar is pressed by the pressing unit.
FIG. 12 is a diagram showing that a lead assembly
is pressed by a lead pressing portion formed at an
end portion of the pressing frame applied in the
present disclosure without protruding out of a lead
slit formed at the bus bar.

BEST MODE

[0029] Hereinafter, preferred embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. Prior to the descrip-
tion, it should be understood that the terms used in the
specification and the appended claims should not be con-
strued as limited to general and dictionary meanings, but
interpreted based on the meanings and concepts corre-
sponding to technical aspects of the present disclosure
on the basis of the principle that the inventor is allowed
to define terms appropriately for the best explanation.
Therefore, the description proposed herein is just a pref-
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erable example for the purpose of illustrations only, not
intended to limit the scope of the disclosure, so it should
be understood that other equivalents and modifications
could be made thereto without departing from the scope
of the disclosure.
[0030] First, an overall configuration of a system for
manufacturing a battery module according to an embod-
iment of the present disclosure will be described with
reference to FIGS. 3 to 5.
[0031] FIG. 3 is a diagram showing that the automatic
pressing jig apparatus according to an embodiment of
the present disclosure is coupled to a battery module,
and FIGS. 4 and 5 are diagrams showing states before
and after a bus bar of the battery module is pressed by
the automatic pressing jig apparatus according to an em-
bodiment of the present disclosure.
[0032] Referring to FIGS. 3 to 5, the system for man-
ufacturing a battery module according to an embodiment
of the present disclosure includes a battery module 100
and an automatic pressing jig apparatus 200 disposed
at one side of the battery module 100.
[0033] The battery module 100 includes a cell stack
110, a module case 120 for accommodating the cell stack
110, and a bus bar 130 that contacts a lead assembly T
drawn from the cell stack 110.
[0034] The cell stack 110 includes a plurality of unit
cell stacks 110A to 110D. In the figures of the present
disclosure, it is just illustrated that the cell stack 110 in-
cludes a first unit cell stack 110A, a second unit cell stack
110B, a third unit cell stack 110C and a fourth unit cell
stack 110D. However, the number of unit cell stacks is
not limited thereto, and two or more unit cell stacks may
be provided without limitation.
[0035] Each of the unit cell stacks 110A to 110D is
formed by stacking a plurality of battery cells 111 to face
each other, and each of the battery cells 111 stacked to
form one unit cell stack has an electrode lead 111a.
[0036] The electrode leads 111a provided in the bat-
tery cells 111 of any one unit cell stack 110A to 110D are
collected into one or more groups, thereby forming one
or more lead assemblies T.
[0037] The lead assemblies T drawn from the same
unit cell stack are inserted into a lead slit 130a (see FIG.
9) formed in the bus bar 130 and closely adhered to the
bus bar 130 when the bus bar 130 is pressed by the
automatic pressing jig apparatus 200.
[0038] The automatic pressing jig apparatus 200 is dis-
posed at one side of the battery module 100 and presses
the bus bar 130 so that the bus bar 130 and the electrode
lead 111a are closely adhered to each other. The auto-
matic pressing jig apparatus 200 may include a distance
adjusting unit 210, a support plate 220 and a pressing
unit 240, and may further include an insulating plate 230
for electrical insulation.
[0039] The distance adjusting unit 210 is connected to
the support plate 220 to move the support plate 220 so
that a plurality of the pressing units 240 are moved away
from or closer to the battery module 100.

[0040] The distance adjusting unit 210 is not limited as
long as it is automatically or manually operated to move
the pressing unit 240 up and down by means of the sup-
port plate 220 connected to the distance adjusting unit
210.
[0041] As an example of the distance adjusting unit
210, an actuator that reciprocates a piston may be ap-
plied. The distance adjusting unit 210 of the actuator type
includes, for example, a cylinder 211, a piston 212 in-
serted into the cylinder 211 and moving up and down
closer to or away from the battery module 100, and a
connection plate 213 formed at one end portion of the
piston 212.
[0042] If the distance adjusting unit 210 has the above
structure, the support plate 220 is attached to the con-
nection plate 213, and thus the support plate 220 is
moved up and down closer to or away from the battery
module 100 by the up and down movement of the piston
212.
[0043] The distance adjusting unit 210 may be provid-
ed at one side and the other side of the support plate 220
in a length direction (namely, in a transverse direction on
the figure), respectively. In this case, compared to the
case where only one distance adjusting unit 210 is pro-
vided, the distance adjusting unit 210 and the support
plate 220 may be coupled more stably.
[0044] One side of the support plate 220 is connected
to one end portion of the pressing unit 240 to support and
fix the plurality of pressing units 240, and the other side
of the support plate 220 is connected to one end portion
of the distance adjusting unit 210 to move together with
the movement of the distance adjusting unit 210, so that
the pressing unit 240 is moved closer to or away from
the battery module 100.
[0045] The plurality of pressing units 240 are connect-
ed to the distance adjusting unit 210 through the support
plate 220 and move closer to or away from the battery
module 100 according to the movement of the distance
adjusting unit 210.
[0046] When the distance adjusting unit 210 moves
downward, the plurality of pressing units 240 are moved
toward the battery module 100 to simultaneously press
the plurality of bus bars 130 provided at the battery mod-
ule 100 and press the end portion of the electrode lead
111a at an upper portion of the bus bar 130 so that the
electrode lead 111a does not protrude out of the surface
of the bus bar 130.
[0047] The specific structure of the pressing unit 240
and the specific pressing mechanism for the bus bar 130
will be described later in detail.
[0048] The detailed structure and pressing operation
of the pressing unit 240 applied to the present disclosure
will be described in detail with reference to FIGS. 6 to 12.
[0049] FIGS. 6 and 7 are diagrams showing a pressing
unit, employed at the automatic pressing jig apparatus
according to an embodiment of the present disclosure,
and FIG. 8 is a partial cross-sectioned view showing the
pressing unit for illustrating relative movements of the
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support frame and the pressing frame applied in the
present disclosure. Also, FIGS. 9 to 11 diagrams showing
the pressing unit, the bus bar and the electrode lead ap-
plied in the present disclosure for illustrating a process
where the bus bar is pressed by the pressing unit. In
addition, FIG. 12 is a diagram showing that a lead as-
sembly is pressed by a lead pressing portion formed at
an end portion of the pressing frame applied in the
present disclosure without protruding out of a lead slit
formed at the bus bar.
[0050] Referring to FIGS. 6 to 12, the pressing unit 240
applied to the automatic pressing jig apparatus 200 ac-
cording to an embodiment of the present disclosure may
include a support frame 241, a pressing frame 242, a
fixing rod 243, an elastic member 244, and an insert rod
245.
[0051] The support frame 241 is a component that
moves downward by the movement of the distance ad-
justing unit 210 to press the bus bar 130 at both sides
thereof. The support frame 241 is fixed to the support
plate 220 by the fixing rod 243.
[0052] The support frame 241 has a pair of bus bar
pressing portions 241a for pressing the bus bar 130 at
both sides thereof when the support frame 220 moves
downward, namely toward the bus bar 130 provided in
the battery module 100, by the movement of the distance
adjusting unit 210.
[0053] The bus bar pressing portion 241a has a ta-
pered shape so that a distance between the pair of bus
bar pressing portions 241a decreases in an upper direc-
tion, namely in a direction toward the support plate 220
from the bus bar 130. That is, the distance between the
pair of bus bar pressing portions 241a corresponds to
the length of the bus bar 130 at the end portion of the
bus bar pressing portion 241a, but the distance between
the pair of bus bar pressing portions 241a gradually de-
creases in a direction toward the support plate 220.
[0054] Due to the above shape, the bus bar pressing
portion 241a may press the bus bar 130 more strongly
when the pressing unit 240 contacts the bus bar 130 and
then moves downward. In view of the above pressing
principle, the support frame 241 is preferably made of a
material with excellent elasticity, for example a metal
such as aluminum.
[0055] The pressing frame 242 is located inside the
support frame 241 and moves downward together with
the support frame 241 by the distance adjusting unit 210
to press the lead assembly T formed by collecting the
electrode leads 111a from the upper portion of the bus
bar 130.
[0056] In order to press the lead assembly T, the press-
ing frame 242 has a lead pressing portion 242a formed
at a lower end portion thereof and thus presses the lead
assembly T from the above when being moved down-
ward toward the bus bar 130.
[0057] Meanwhile, the support frame 241 has a first
opening S1 formed through a center thereof, and the
pressing frame 242 has a pair of second openings S2

communicating with the first opening S1. The pair of sec-
ond openings S2 are formed at a portion of the lead press-
ing portion 242a that faces the lead assembly T, and the
pair of second opening S2 are separated by a barrier W.
[0058] That is, a portion of the pressing frame 242 that
is in contact with the lead assembly T has an H beam
shape, and the pair of openings S2 located on both sides
of the barrier W having the H beam shape are formed at
locations corresponding to the lead assembly T inserted
into the lead slit 130a formed at the bus bar 130.
[0059] Specifically, referring to FIG. 12, the lead press-
ing portion 242a includes a pair of horizontal bars B
spaced apart from each other and extending in parallel,
and a barrier W connecting centers of the pair of hori-
zontal bars B. The horizontal bar B and the barrier W
extend substantially perpendicular to each other, and
thus the pressing frame 242 has an H beam shape.
[0060] The distance D1 between the outer edge por-
tions of the pair of horizontal bars B is formed to be equal
to or shorter than the width D2 of the lead assembly T,
namely the length D2 of the lead slit 130a. This is to allow
the horizontal bar B of the lead pressing portion 242a to
contact the lead assembly T when the pressing frame
242 moves downward toward the bus bar 130.
[0061] Both end portions of the pair of horizontal bars
B in the length direction press both end portions of the
lead assembly T in the width direction.
[0062] In this way, the horizontal bar B presses the
lead assembly T from the upper portion thereof so that
the lead assembly T does not protrude out of the lead slit
130a. In this state, a laser beam is irradiated or a welding
rod approaches through the pair of second openings S2
formed at both sides of the barrier W based on the center
thereof, thereby welding the lead assembly T and the
bus bar 130 to each other.
[0063] That is, the formation of the openings S1, S2
gives a space through which a welding rod or a laser
beam for performing welding to bond the bus bar 130
and the lead assembly T is accessible toward the lead
assembly T from the upper portion of the pressing unit
240. In order to allow a welding rod or a laser beam to
be accessible, the support plates 220 and the insulating
plate 230 may have open holes 220a, 230a (see FIG. 3),
respectively, at locations corresponding to the openings
S1, S2.
[0064] One side of the fixing rod 243 is coupled through
the support frame 241, and the other side of the fixing
rod 243 is connected to the support plate 220. Thus, the
support frame 241 may move along with the support plate
220 according to the movement of the distance adjusting
unit 210. One or more pairs of fixing rods 243 may be
provided to support the support frame 241 at various lo-
cations, which may provide structural stability.
[0065] One side of the insert rod 245 is connected to
the upper portion of the pressing frame 242, and the other
side of the insert rod 245 is inserted into the fixing rod
243. That is, the fixing rod 243 guides movement of the
insert rod 245, so that the support frame 241 and the
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pressing frame 242 may move independently from each
other.
[0066] The elastic member 244 is, for example, a coil
spring, and is interposed between the support frame 241
and the pressing frame 242 to surround the insert rod
245. The elastic member 244 starts to be compressed
when the pressing unit 240 moves downward and the
pressing frame 242 contacts the upper surface of the bus
bar 130. Due to the elastic restoring force of the com-
pressed elastic member 244, the lead assembly T is
pressed by the pressing frame 242 not to protrude on the
upper surface of the bus bar 130.
[0067] As described above, the automatic pressing jig
apparatus according to an embodiment of the present
disclosure is configured to press the bus bar 130 at both
sides thereof and simultaneously press the lead assem-
bly T from the upper surface of the bus bar 130 by using
the pressing unit 240. If the automatic pressing jig appa-
ratus according to an embodiment of the present disclo-
sure configured as above is used, a reliable contact be-
tween the bus bar 130 and the lead assembly T is en-
sured, and the bus bar 130 and the lead assembly T are
welded to each other in a state where the lead assembly
T does not protrude from the surface of the bus bar 130,
namely where the end portion of the lead assembly T
and the bus bar 130 are positioned on the same plane,
thereby improving the welding quality. In addition, since
the process of bending the electrode lead may be omit-
ted, the tack time of the process may be reduced.
[0068] The present disclosure has been described in
detail. However, it should be understood that the detailed
description and specific examples, while indicating pre-
ferred embodiments of the disclosure, are given by way
of illustration only, since various changes and modifica-
tions within the scope of the disclosure will become ap-
parent to those skilled in the art from this detailed de-
scription.

Claims

1. An automatic pressing jig apparatus for closely ad-
hering a bus bar and a lead assembly provided in a
battery module to each other, the automatic pressing
jig apparatus comprising:

a plurality of pressing units configured to simul-
taneously press a plurality of bus bars provided
in the battery module, the pressing units press-
ing an end portion of the lead assembly from an
upper portion of the bus bar so that the lead as-
sembly does not protrude through a lead slit of
the bus bar;
a support plate connected to one end portion of
the pressing unit to support the plurality of press-
ing units; and
a distance adjusting unit connected to the sup-
port plate to move the support plate so that the

plurality of pressing units are moved away from
or closer to the battery module.

2. The automatic pressing jig apparatus according to
claim 1, further comprising:
an insulating plate interposed between the support
plate and the pressing unit.

3. The automatic pressing jig apparatus according to
claim 1,
wherein the pressing unit includes:

a support frame configured to move downward
by the distance adjusting unit to press the bus
bar at both sides thereof; and
a pressing frame located inside the support
frame and configured to move downward along
with the support frame by the distance adjusting
unit to press the end portion of the lead assembly
protruding through the lead slit of the bus bar

4. The automatic pressing jig apparatus according to
claim 3,
wherein the pressing unit further includes an elastic
member interposed between the support frame and
the pressing frame to maintain a distance between
the pressing frame and the support frame, the elastic
member being compressed when the pressing frame
presses the lead assembly.

5. The automatic pressing jig apparatus according to
claim 4, further comprising:

a fixing rod having one side coupled through the
support frame and the other side connected to
the support plate; and
a guide rod having one side connected to the
pressing frame and the other side inserted into
the fixing rod to guide movement of the elastic
member.

6. The automatic pressing jig apparatus according to
claim 3,
wherein the support frame includes a pair of bus bar
pressing portions configured to press the bus bar at
both sides thereof when the support frame moves
downward due to the movement of the distance ad-
justing unit.

7. The automatic pressing jig apparatus according to
claim 6,
wherein the bus bar pressing portions have a tapered
shape so that a distance between the pair of bus bar
pressing portions decreases in an upper direction.

8. The automatic pressing jig apparatus according to
claim 3,
wherein the pressing frame includes a lead pressing
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portion configured to press the lead assembly from
the above so that the lead assembly does not pro-
trude through the lead slit of the bus bar when the
pressing frame moves downward due to the move-
ment of the distance adjusting unit.

9. The automatic pressing jig apparatus according to
claim 3,
wherein the support frame has a first opening formed
through a center thereof, and
wherein the pressing frame has a second opening
formed at a location corresponding to the lead as-
sembly and communicating with the first opening.

10. The automatic pressing jig apparatus according to
claim 8,
wherein the lead pressing portion includes a pair of
horizontal bars spaced apart from each other and
extending in parallel and a barrier configured to con-
nect centers of the pair of horizontal bars, and
wherein the horizontal bars press the lead assembly.

11. The automatic pressing jig apparatus according to
claim 10,
wherein a distance between outer edge portions of
the pair of horizontal bars is identical to or shorter
than a width of the lead assembly
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