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(54) BATTERY CELL AND METHOD FOR MANUFACTURING SAME

(57) The present invention relates to a battery cell.
The battery cell comprises: an electrode assembly pro-
vided with an electrode tab; a case which accommodates
the electrode assembly and of which at least a portion of
an edge is sealed to provide a sealing surface; an elec-
trode lead coupled to the electrode tab and led out of the
case; a lead film disposed on each of top and bottom
surfaces of the lead electrode disposed on the sealing
surface of the case and coupled together with the sealing
surface; and a main gas discharge tube disposed in the
case and having one end buried in the lead film, wherein
a portion of the lead film is cut so that the one end of the
main gas discharge tube is exposed to the outside to
discharge the gas in the case to the outside through the
main gas discharge tube that is exposed to the outside.
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Description

TECHNICAL FIELD

Cross-Reference to Related Application

[0001] The present application claims the benefit of the
priority of Korean Patent Application No.
10-2015-0123728, filed on September 01, 2015, which
is hereby incorporated by reference in its entirety.

Technical Field

[0002] The present invention relates to a battery cell
and a method for manufacturing the same, and more
particularly, to a battery cell in which a gas discharge
tube is built and a method for manufacturing the same.

BACKGROUND ART

[0003] In general, secondary batteries refer to charge-
able and dischargeable batteries, unlike primary batter-
ies that are not chargeable. Such a secondary battery is
being widely used in the high-tech electronic fields such
as mobile phones, notebook computers, and camcord-
ers.

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0004] The secondary battery according to the related
art comprises a plurality of battery cells. Each of the bat-
tery cells comprises an electrode assembly, an electro-
lyte, and a pouch in which the electrode assembly and
the electrolyte are accommodated.
[0005] Here, the battery cell is manufactured by ac-
commodating the electrode assembly and the electrolyte
in the pouch and then sealing an edge of the pouch. The
manufactured battery cell is subjected to a charging/dis-
charging process to improve battery performance.
[0006] However, in the battery cell according to the re-
lated art, a gas is generated in the pouch when the charg-
ing/discharging process is performed. Thus, there is a
problem that the pouch is exploded while swelling.
[0007] To solve the abovementioned problems, the
prevent invention provides a battery cell in which a gas
discharge tube is built in one side of a battery cell to
quickly discharge a gas generated in the battery cell
through the gas discharge tube and a method for man-
ufacturing the same.

TECHNICAL SOLUTION

[0008] To achieve the abovementioned object, a bat-
tery cell according to the present invention comprises:
an electrode assembly provided with an electrode tab; a
case which accommodates the electrode assembly and

of which at least a portion of an edge is sealed to provide
a sealing surface; an electrode lead coupled to the elec-
trode tab and led out of the case; a lead film disposed on
each of top and bottom surfaces of the lead electrode
disposed on the sealing surface of the case and coupled
together with the sealing surface; and a main gas dis-
charge tube disposed in the case and having one end
buried in the lead film, wherein a portion of the lead film
is cut so that the one end of the main gas discharge tube
is exposed to the outside to discharge the gas in the case
to the outside through the main gas discharge tube that
is exposed to the outside.
[0009] The one end of the main gas discharge tube
exposed to the outside may be sealed and finished to-
gether with the lead film by thermally fusing the cut lead
film again.
[0010] The main gas discharge tube may be made of
a material having heat resistance and insulation.
[0011] The one end of the main gas discharge tube
may be inserted into the lead film disposed at a side por-
tion of the electrode lead.
[0012] The battery cell may further comprise an auxil-
iary gad discharge tube disposed in the case and having
one end buried in the sealing surface of the case.
[0013] A portion of the sealing surface may be cut so
that the one end of the auxiliary gas discharge tube is
exposed to the outside to discharge the gas in the case
to the outside through the auxiliary gas discharge tube.
[0014] The one end of the auxiliary gas discharge tube,
which is exposed to the outside, may be sealed and fin-
ished together with the sealing surface by thermally fus-
ing the cut sealing surface again.
[0015] A method for manufacturing a battery cell ac-
cording to the present invention comprises: a preparation
step (S10) of preparing an electrode assembly to which
an electrode lead is coupled; an accommodation step
(S20) of accommodating the electrode assembly in a
case so that an end of the electrode lead is led out of the
case; a disposition step (S30) of disposing a lead film on
each of top and bottom surfaces of the electrode lead
disposed on a sealing surface of the case; a burying step
(S40) of burying one end of a main gas discharge tube
in the lead film in a state in which the main gas discharge
tube is disposed in the case; and a sealing step (S50) of
thermally fusing the entire sealing surface of the case to
complete the battery cell.
[0016] After the sealing step (S50), the method may
further comprise: a charging/discharging step (S60) of
charging/discharging the completed battery cell; and a
gas discharge step (S70) of discharging a gas generated
in the battery cell, in which the charging/discharging is
completed, to the outside, wherein, in the gas discharge
step (S70), a portion of the lead film is cut so that the one
end of the main gas discharge tube is exposed to the
outside to discharge the gas in the case to the outside
through the exposed one end of the main gas discharge
tube.
[0017] After the gas discharge step (S70), the method

1 2 



EP 3 346 520 A1

3

5

10

15

20

25

30

35

40

45

50

55

may further comprise a resealing step (S80) of thermally
fusing the lead film, in which the one end of the main gas
discharge tube is disposed, to seal the one end of the
main gas discharge tube.
[0018] In the burying step (S40), an auxiliary gas dis-
charge tube may be further disposed in the case, wherein
one end of the auxiliary gas discharge tube may be buried
so that the one end is not exposed to the outside of the
sealing surface of the case.
[0019] In the sealing step (S50), the one end of the
auxiliary gas discharge tube may be sealed together with
the sealing surface by thermally fusing the entire sealing
surface of the case.
[0020] In the gas discharge step (S70), the sealing sur-
face may be cut so that the one end of the auxiliary gas
discharge tube is exposed to the outside to additionally
discharge the gas in the case through the auxiliary gas
discharge tube.
[0021] In the resealing step (S80), the cut sealing sur-
face may be thermally fused to seal the one end of the
auxiliary gas discharge tube together.

ADVANTAGEOUS EFFECTS

[0022] The present invention has effects as follows.
[0023] First: the battery cell in which the gas discharge
tube is built may be provided to expose the gas discharge
tube to the outside when the charging/discharging is per-
formed, thereby stably discharging the gas generated in
the battery cell.
[0024] Second: the gas discharge tube exposed to the
outside may be sealed together with the battery cell when
the battery cell is resealed, and thus, the gas discharge
tube may be stably finished.
[0025] Third: the gas discharge tube may be built in
the battery cell. Here, the one end of the gas discharge
tube may be buried in the lead film. Thus, the gas dis-
charge tube may be exposed to the outside by cutting
the lead film to improve the use convenience.
[0026] Forth: the auxiliary gas discharge tube may be
further provided in the battery cell to quickly and com-
pletely discharge the gas within the battery cell.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

FIG. 1 is a plan view of a battery cell according to
the present invention.

FIG. 2 is a cross-sectional view taken along line A-
A of FIG. 1.

FIG. 3 is a cross-sectional view taken along line B-
B of FIG. 1.

FIG. 4 is a cross-sectional view taken along line C-
C of FIG. 1.

FIG. 5 is a flowchart illustrating a method for manu-
facturing the battery cell according to the present
invention.

FIGS. 6 to 12 are views illustrating a method for man-
ufacturing the battery cell according to the present
invention, FIG. 6 is a view illustrating a preparation
step of preparing an electrode assembly, FIG. 7 is a
view illustrating an accommodation step of accom-
modating the electrode assembly in a case, FIG. 8
is a view illustrating a disposition step of disposing
a lead film on an electrode lead, FIG. 9 is a view
illustrating a burying step of burying a gas discharge
tube, FIG. 10 is a view illustrating a gas discharge
step of discharging a gas to the gas discharge tube,
and FIGS. 11 and 12 are views illustrating a resealing
step of resealing the gas discharge tube and the aux-
iliary gas discharge tube.

MODE FOR CARRYING OUT THE INVENTION

[0028] Hereinafter, embodiments of the present inven-
tion will be described in detail with reference to the ac-
companying drawings in such a manner that the technical
idea of the present invention may easily be carried out
by a person with ordinary skill in the art to which the in-
vention pertains. The present invention may, however,
be embodied in different forms and should not be con-
strued as limited to the embodiments set forth herein. In
the drawings, anything unnecessary for describing the
present invention will be omitted for clarity, and also like
reference numerals in the drawings denote like elements.
[0029] As illustrated in FIG. 1, a battery cell according
to the present invention comprise an electrode assembly
110 on which an electrode tab 111 is disposed, a case
120 which accommodates the electrode assembly 110
and of which at least a portion of an edge is sealed to
provide a sealing surface 122, an electrode lead 130 cou-
pled to the electrode tab 111 to lead out of the case 120,
a lead film 140 disposed on each of top and bottom sur-
faces of the electrode lead 130 disposed on the sealing
surface 122 of the case 120 and coupled to the sealing
surface together, and a main gas discharge tube 150
disposed inside the case 120 and having one end buried
in the lead film 140.
[0030] The electrode assembly 110 comprises first and
second electrodes, which have polarities different from
each other, and a separator disposed between the first
and second electrodes. Also, an electrode tab 111 is dis-
posed on each of the first and second electrodes.
[0031] The case 120 comprises an accommodation
part 121 in which the electrode assembly 110 is accom-
modated and the sealing surface 122 disposed along an
edge of the accommodation part 121 and thermally fused
to seal the accommodation part 121.
[0032] The electrode lead 130 is coupled to the elec-
trode tab 111 of the electrode assembly 110 and has a
front end disposed to be exposed to the outside of the
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case 120.
[0033] The lead film 140 improves sealability between
the electrode lead 130 and the case 120 and is disposed
on each of top and bottom surfaces of the electrode lead
130 disposed on the sealing surface 122 of the case 120.
[0034] Here, front and rear surfaces of the lead film
140 extends to be exposed to the outside (left and right
sides when viewed in FIG. 1) of the sealing surface 122
so as to improve the sealability between the lead film 140
and the sealing surface 122. A side portion of the lead
film 140 extends to a lateral direction (a longitudinal di-
rection of the sealing surface) of the lead film 140 so that
a gap is not generated between the lead film 140 and the
sealing surface 122.
[0035] The main gas discharge tube 150 discharges
the gas generated in the sealed battery cell. The main
gas discharge tube 150 has a flat cylindrical shape, is
built in the case 120, and has one end that is buried in
the lead film 140. Here, the main gas discharge tube 150
may have one end buried up to the lead film 140 exposed
to the outside of the sealing surface 122. Thus, the one
end of the main gas discharge tube 150 may be exposed
to the outside by only cutting the lead film 140.
[0036] Also, the main gas discharge tube 150 is buried
in the lead film 140 disposed at the side portion of the
electrode lead 130. This is done because the lead film
140 is easily cut, and the sealability between the lead
film 140 and the electrode lead 130 is maintained even
though the lead film 140 is cut.
[0037] As described above, the main gas discharge
tube 150 is provided in the state of being built in the case
120. When a gas is generated in the case 120, the lead
film 140 may be cut to expose the main gas discharge
tube. Thus, the gas in the case 120 may be discharged
to the outside through the main gas discharge tube 150
and then removed from the inside of the case 120.
[0038] When the gas in the case 120 is completely re-
moved, the one end of the main gas discharge tube 150,
which is exposed to the outside, is sealed and finished
together with the lead film 140 by thermally fusing the
lead film 140 again.
[0039] The main gas discharge tube 150 is made of a
material having heat resistance and insulation to prevent
the main gas discharge tube 150 from being damaged
by the electrolyte and the gas generated in the case 120.
[0040] The battery cell according to the present inven-
tion further comprises an auxiliary gas discharge tube
160 buried in the sealing surface 122 of the case 120.
[0041] That is, although the main gas discharge tube
150 quickly discharges the gas in the case 120 on which
the lead film 140 is disposed, the gas in the case 120
disposed on an opposite side of the lead film 140 may
remain without being discharged. Thus, the auxiliary gas
discharge tube 160 may be built in the sealing surface
122 of the case 120, and the gas remaining in the case
120 may be completely discharged through the auxiliary
gas discharge tube 160.
[0042] The auxiliary gas discharge tube 160 is dis-

posed in the case 120 and has one end buried in the
sealing surface 122 of the case 120. Here, a portion of
the sealing surface 122 is cut so that the auxiliary gas
discharge tube 160 is exposed to the outside to discharge
the gas in the case 120 to the outside through the auxiliary
gas discharge tube 160.
[0043] The one end of the auxiliary gas discharge tube
160, which is exposed to the outside, may be sealed and
finished together with the sealing surface 122 by ther-
mally fusing the cut sealing surface 122 again. Thus, the
auxiliary gas discharge tube may be sealed without using
a separate additional device.
[0044] A method for manufacturing the battery cell
comprising the above-described constituents will be de-
scribed below.
[0045] As illustrated in FIG. 5, a method for manufac-
turing the battery cell according to the present invention
comprises a preparation step (S10) of preparing an elec-
trode assembly 110 to which an electrode lead 130 is
coupled, an accommodation step (S20) of accommodat-
ing the electrode assembly 110 in a case 120 so that an
end of the electrode lead 130 is led out of the case 120,
a disposition step (S30) of disposing a lead film 140 on
each of top and bottom surfaces of the electrode lead
130 disposed on a sealing surface 122 of the case 120,
a burying step (S40) of burying one end of a main gas
discharge tube 150 in the lead film 140 in a state in which
the main gas discharge tube 150 is disposed in the case
120, a sealing step (S50) of thermally fusing the entire
sealing surface 122 of the case 120 to complete the bat-
tery cell, a charging/discharging step (S60) of charg-
ing/discharging the completed battery cell, a gas dis-
charge step (S70) of discharging a gas generated in the
battery cell, in which the charging/discharging is com-
pleted, to the outside through the main gas discharge
tube 150, and a resealing step (S80) of thermally fusing
the lead film 140, in which the one end of the main gas
discharge tube 150 is disposed, to seal the one end of
the main gas discharge tube 150.
[0046] As illustrated in FIG. 6, the preparation step
(S10) is a step of preparing the electrode assembly 110.
A first electrode and a second electrode, which have po-
larities different from each other, are wound with a sep-
arator therebetween to manufacture the electrode as-
sembly 100. Also, the electrode lead 130 is coupled to
an electrode tab 111 disposed on the electrode of the
manufactured electrode assembly 110. Thus, the elec-
trode assembly 110 is prepared through the above-de-
scribed processes.
[0047] As illustrated in FIG. 7, the accommodation step
(S20) is a step of accommodating the prepared electrode
assembly in the case. Here, the electrode assembly 110
is accommodated in the case 120 so that one end of the
electrode lead 130 is exposed to the outside of the case
120.
[0048] As illustrated in FIG. 8, the disposition step
(S30) is a step of disposing the lead film. Here, the lead
film 140 is disposed on each of the top and bottom sur-
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faces of the electrode lead 130 disposed on the sealing
surface 122 of the case 120. Here, the lead film 140 has
a width greater than that of the sealing surface 122 to
improve sealability.
[0049] As illustrated in FIG. 9, the burying step (S40)
is a step of embedding the main gas discharge tube and
the auxiliary gas discharge tube. Here, the one end of
the main gas discharge tube 150 is buried in the lead film
140 in the state of being built in the accommodation part
121 of the case 120. Here, the one end of the main gas
discharge tube 150 is inserted to be buried up to the lead
film 140 that is exposed to the outside of the sealing sur-
face 122. Particularly, the gas discharge tube 150 is bur-
ied in the lead film 140 disposed at a side portion of the
electrode lead 130 to improve external exposure and
sealability of the main gas discharge tube 150.
[0050] Also, one end of the auxiliary gas discharge
tube 160 is buried in the sealing surface 122 in a state
of being built in the accommodation part 121 of the case
120.
[0051] The sealing step (S50) is a step of sealing the
case 120. Here, the entire sealing surface 122 of the case
120 is thermally fused and sealed. Thus, the lead film
140 and the one end of the main gas discharge tube 150
are coupled together with the sealing surface 122. Also,
the one end of the auxiliary gas discharge tube 160 is
coupled together with the sealing surface 122.
[0052] Here, when the sealing step (S50) is completed,
the battery case that is not charged is completed, and
then, the battery cell is charged and discharged and thus
activated.
[0053] That is, the charging/discharging step (S60) is
a step for charging/discharging the battery cell. Here, the
battery cell is charged and discharged through the elec-
trode lead 130. Here, when the battery cell is charged
and discharged, a gas is generated in the case 120. Thus,
the gas discharge step (S70) for discharging the gas in
the case 120 to the outside is performed.
[0054] As illustrated in FIG. 10, in the gas discharge
step (S70), the lead film 140 in which the main gas dis-
charge tube 150 is disposed is cut to expose the main
gas discharge tube 150 to the outside, and simultane-
ously, the gas in the case 120 is discharged to the outside
through the main gas discharge tube 150.
[0055] Here, the gas may remain in the case 120. Thus,
the sealing surface 122 in which the auxiliary gas dis-
charge tube 160 is disposed is additionally cut to expose
the auxiliary gas discharge tube 160 to the outside. As a
result, the gas remaining the case 120 may be discharged
to the outside through the auxiliary gas discharge tube
160.
[0056] When the gas is completely discharged, the re-
sealing step (S80) of sealing the main gas discharge tube
150 and the auxiliary gas discharge tube 160 is per-
formed.
[0057] As illustrated in FIG. 11, in the resealing step
(S80), the lead film 140 in which the main gas discharge
tube 150 is disposed is thermally fused and resealed.

Here, the main gas discharge tube 150 is sealed and
finished together with the lead film 140.
[0058] Also, as illustrated in FIG. 12, the sealing sur-
face 122 in which the auxiliary gas discharge tube 160
is disposed is thermally fused and resealed. Here, the
auxiliary gas discharge tube 160 is sealed and finished
together with the sealing surface 122.
[0059] Thus, in the battery cell according to the present
invention, the gas generated in the case when the charg-
ing/discharging is performed may be discharged to the
outside through the main gas discharge tube and the
auxiliary gas discharge tube. Particularly, since the gas
is discharged through the tubes, the gas may be more
stably discharged.
[0060] Accordingly, the scope of the present invention
is defined by the appended claims rather than the fore-
going description and the exemplary embodiments de-
scribed therein. Various modifications made within the
meaning of an equivalent of the claims of the invention
and within the claims are to be regarded to be in the
scope of the present invention.

Claims

1. A battery cell comprising:

an electrode assembly provided with an elec-
trode tab;
a case which accommodates the electrode as-
sembly and of which at least a portion of an edge
is sealed to provide a sealing surface;
an electrode lead coupled to the electrode tab
and led out of the case;
a lead film disposed on each of top and bottom
surfaces of the lead electrode disposed on the
sealing surface of the case and coupled together
with the sealing surface; and
a main gas discharge tube disposed in the case
and having one end buried in the lead film,
wherein a portion of the lead film is cut so that
the one end of the main gas discharge tube is
exposed to the outside to discharge the gas in
the case to the outside through the main gas
discharge tube that is exposed to the outside.

2. The battery cell of claim 1, wherein the one end of
the main gas discharge tube exposed to the outside
is sealed and finished together with the lead film by
thermally fusing the cut lead film again.

3. The battery cell of claim 1, wherein the main gas
discharge tube is made of a material having heat
resistance and insulation.

4. The battery cell of claim 1, wherein the one end of
the main gas discharge tube is inserted into the lead
film disposed at a side portion of the electrode lead.
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5. The battery cell of claim 1, further comprising an aux-
iliary gad discharge tube disposed in the case and
having one end buried in the sealing surface of the
case.

6. The battery cell of claim 5, wherein a portion of the
sealing surface is cut so that the one end of the aux-
iliary gas discharge tube is exposed to the outside
to discharge the gas in the case to the outside
through the auxiliary gas discharge tube.

7. The battery cell of claim 6, wherein the one end of
the auxiliary gas discharge tube, which is exposed
to the outside, is sealed and finished together with
the sealing surface by thermally fusing the cut seal-
ing surface again.

8. A method for manufacturing a battery cell, the meth-
od comprising:

a preparation step (S10) of preparing an elec-
trode assembly to which an electrode lead is
coupled;
an accommodation step (S20) of accommodat-
ing the electrode assembly in a case so that an
end of the electrode lead is led out of the case;
a disposition step (S30) of disposing a lead film
on each of top and bottom surfaces of the elec-
trode lead disposed on a sealing surface of the
case;
a burying step (S40) of burying one end of a
main gas discharge tube in the lead film in a
state in which the main gas discharge tube is
disposed in the case; and
a sealing step (S50) of thermally fusing the entire
sealing surface of the case to complete the bat-
tery cell.

9. The method of claim 8, after the sealing step (S50),
further comprising:

a charging/discharging step (S60) of charg-
ing/discharging the completed battery cell; and
a gas discharge step (S70) of discharging a gas
generated in the battery cell, in which the charg-
ing/discharging is completed, to the outside,
wherein, in the gas discharge step (S70), a por-
tion of the lead film is cut so that the one end of
the main gas discharge tube is exposed to the
outside to discharge the gas in the case to the
outside through the exposed one end of the main
gas discharge tube.

10. The method of claim 9, after the gas discharge step
(S70), further comprising a resealing step (S80) of
thermally fusing the lead film, in which the one end
of the main gas discharge tube is disposed, to seal
the one end of the main gas discharge tube.

11. The method of claim 10, wherein, in the burying step
(S40), an auxiliary gas discharge tube is further dis-
posed in the case, wherein one end of the auxiliary
gas discharge tube is buried so that the one end is
not exposed to the outside of the sealing surface of
the case.

12. The method of claim 11, wherein, in the sealing step
(S50), the one end of the auxiliary gas discharge
tube is sealed together with the sealing surface by
thermally fusing the entire sealing surface of the
case.

13. The method of claim 12, wherein, in the gas dis-
charge step (S70), the sealing surface is cut so that
the one end of the auxiliary gas discharge tube is
exposed to the outside to additionally discharge the
gas in the case through the auxiliary gas discharge
tube.

14. The method of claim 13, wherein, in the resealing
step (S80), the cut sealing surface is thermally fused
to seal the one end of the auxiliary gas discharge
tube together.
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