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(54) SECONDARY BATTERY

(57) The present invention relates to a secondary
battery. The secondary battery according to the present
invention comprises an electrode stack in which an elec-
trode and a separator are combined with each other and
a ground part grounding the electrode stack to the out-

side, wherein the ground part comprises a ground mem-
ber disposed at one side of the separator to allow abnor-
mal current flowing from the electrode to the one side of
the separator to be introduced therein.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims the benefit of the
priority of Korean Patent Application No.
10-2016-0096316, filed on July 28, 2016, which is hereby
incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relate to a secondary bat-
tery.

BACKGROUND ART

[0003] Secondary batteries are rechargeable unlike
primarily batteries, and also, the possibility of compact
size and high capacity is high. Thus, recently, many stud-
ies on secondary batteries are being carried out. As tech-
nology development and demands for mobile devices
increase, the demands for secondary batteries as energy
sources are rapidly increasing.
[0004] Also, secondary batteries are classified into
coin type batteries, cylindrical type batteries, prismatic
type batteries, and pouch type batteries according to a
shape of a battery case. In such a secondary battery, an
electrode assembly mounted in a battery case is a
chargeable and dischargeable power generating device
having a structure in which an electrode and a separator
are stacked.
[0005] The electrode assembly may be approximately
classified into a jelly-roll type electrode assembly in which
a separator is interposed between a positive electrode
and a negative electrode, each of which is provided as
the form of a sheet coated with an active material, and
then, the positive electrode, the separator, and the neg-
ative electrode are wound, a stacked type electrode as-
sembly in which a plurality of positive and negative elec-
trodes with a separator therebetween are sequentially
stacked, and a stack/folding type electrode assembly in
which stacked type unit cells are wound together with a
separation film having a long length.
[0006] Typically, there are high demands for pouch-
type secondary batteries which are capable of being ap-
plied to products such as mobile phones having thin thick-
nesses in terms of the shapes of the batteries. Also, there
are high demands for lithium secondary batteries such
as lithium ion batteries and lithium ion polymer batteries,
which have high energy densities, high discharge volt-
ages, and excellent output safety in terms of the materials
of the batteries.
[0007] In small-sized mobile devices, one or several
battery cells per one device are used. However, middle-
or large-sized devices such as vehicles require high out-
put large capacity. Thus, a middle- or large-sized battery
pack in which a plurality of battery cells as unit cells are
electrically connected is used, and also, as an increase

in capacitive density is required, cells having higher en-
ergy per cell are being developed.
[0008] Since the middle- or large-sized battery pack is
necessary to be manufactured so as to have a small size
and a light weight, a square shape battery, a pouch shape
battery, etc., which may be stacked with high density and
light weight when compared with the capacity, are mainly
manufactured as the battery cells of the middle- or large-
sized battery pack. Among them, the pouch-type battery
having a small weight, low possibility of electrolyte leak-
age, and a low manufacturing cost is particularly attract-
ing much attention.
[0009] The pouch-type battery is influential as the unit
cell of the middle- or large-sized battery pack due to its
various advantages. However, there is a problem that a
pyrotechnic substance such as an electrolyte leaks to
increase the risk of fire when a battery case has low me-
chanical strength, and a sealing part is separated. Also,
in case in which an external object such as a nail or the
like penetrates through the cell, when a positive electrode
and a negative electrode come into direct contact with
each other, sudden current flows between the positive
electrode and the negative electrode to generate heat,
sparks, and the like and thereby to cause outbreak of fire.
[0010] In the middle- or large-sized battery pack in
which a plurality of unit cells are electrically connected
to each other for the purpose of high-power large-capac-
ity, the above-described firing is a vary serious risk factor
that hinders safety.

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0011] One aspect of the present invention is to provide
a secondary battery that is capable of improving safety
of the battery against an external impact.

TECHNICAL SOLUTION

[0012] A secondary battery according to an embodi-
ment of the present invention comprises an electrode
stack in which an electrode and a separator are combined
with each other and a ground part grounding the elec-
trode stack to the outside, wherein the ground part com-
prises a ground member disposed at one side of the sep-
arator to allow abnormal current flowing from the elec-
trode to the one side of the separator to be introduced
therein.

ADVANTAGEOUS EFFECTS

[0013] In the secondary battery according to the
present invention, when the abnormal current flows due
to the external impact, the abnormal current may flow to
the outside through the ground part to prevent the heat
and the sparks from being generated. Therefore, the
safety of the battery against the external impact may be
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improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a perspective view of a secondary battery
according to an embodiment of the present inven-
tion.
FIG. 2 is an exploded perspective view illustrating
an example in which a ground member is disposed
on an electrode stack in the secondary battery ac-
cording to an embodiment of the present invention.
FIG. 3 is an exploded perspective view illustrating
another example in which the ground member is dis-
posed on the electrode stack in the secondary bat-
tery according to an embodiment of the present in-
vention.
FIG. 4 is a plan view illustrating a first example in
which an electrode and a ground terminal are dis-
posed in the secondary battery according to an em-
bodiment of the present invention.
FIG. 5 is a plan view illustrating a second example
in which the electrode and the ground terminal are
disposed in the secondary battery according to an
embodiment of the present invention.
FIG. 6 is a plan view illustrating a third example in
which the electrode and the ground terminal are dis-
posed in the secondary battery according to an em-
bodiment of the present invention.
FIG. 7 is a plan view illustrating a fourth example in
which the electrode and the ground terminal are dis-
posed in the secondary battery according to an em-
bodiment of the present invention.
FIG. 8 is a conceptual view illustrating an example
of a ground object of a ground line in the secondary
battery according to an embodiment of the present
invention.
FIG. 9 is a conceptual view illustrating another ex-
ample of the ground object of the ground line in the
secondary battery according to an embodiment of
the present invention.
FIG. 10 is a conceptual view illustrating further an-
other example of the ground object of the ground line
in the secondary battery according to an embodi-
ment of the present invention.

MODE FOR CARRYING OUT THE INVENTION

[0015] The objectives, specific advantages, and novel
features of the present invention will become more ap-
parent from the following detailed description taken in
conjunction with the accompanying drawings. It should
be noted that the reference numerals are added to the
components of the drawings in the present specification
with the same numerals as possible, even if they are
illustrated in other drawings. Also, the present invention
may be embodied in different forms and should not be

construed as limited to the embodiments set forth herein.
In the following description of the present invention, the
detailed descriptions of related arts which may unneces-
sarily obscure the gist of the present invention will be
omitted.
[0016] FIG. 1 is a perspective view of a secondary bat-
tery according to an embodiment of the present invention.
[0017] Referring to FIG. 1, a secondary battery 100
according to an embodiment of the present invention
comprises an electrode stack 110 and a ground part 140
grounding the electrode stack 110 to the outside. Also,
the secondary battery according to an embodiment of
the present invention may comprise a battery case 130
accommodating the electrode stack 110.
[0018] Hereinafter, the secondary battery according to
an embodiment of the present invention will be described
in more detail with reference to FIGS. 1 to 10.
[0019] Referring to FIG. 1, the electrode stack 110 may
be a chargeable and dischargeable power generation
element and manufactured by combining an electrode
113 with a separator 114. Here, the electrode stack 110
may be provided with, for example, a jelly-roll type, a
stacked-type, or a stack/folding type.
[0020] The separator 114 may be disposed on each of
both surfaces of the electrode 113 or disposed to sur-
round an outer surface of the electrode 113.
[0021] The electrode 113 comprises a positive elec-
trode 111 and a negative electrode 112. Thus, the elec-
trode stack 110 may have a structure in which the positive
electrode 111/the separator 114/the negative electrode
113 are alternately stacked. Here, the separator 114 may
be disposed between the positive electrode 111 and the
negative electrode 112 and disposed outside the positive
electrode 111 and outside the negative electrode 112.
Here, the separator 114 may be disposed to surround
the entire electrode stack 110 in which the positive elec-
trode 111/the separator 114/the negative electrode 113
are stacked.
[0022] Furthermore, the separator 114 is made of an
insulation material to electrically insulate the positive
electrode 111 from the negative electrode 112. Here, the
separator 114 may be made of, for example, a polyolefin-
based resin film such as polyethylene or polypropylene
having micropores.
[0023] The electrode stack 110 may comprises a pos-
itive electrode terminal 121 and a negative electrode ter-
minal 122. Here, the positive electrode terminal 121 may
be electrically connected to a side surface of the positive
electrode 111, and the negative electrode terminal 122
may be electrically connected to a side surface of the
electrode 112.
[0024] The ground part 140 grounds the electrode
stack 110 to the outside. Here, the ground part 140 may
comprise a ground member 141 into which abnormal cur-
rent of the electrode stack 110 is introduced and a ground
line 142 grounding the ground member 141 to the out-
side. Thus, the abnormal current introduced into the
ground member 141 may flow to the outside of the battery
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case 130 through the ground part 140.
[0025] In more detail, the ground member 141 may be
disposed at one side of the separator 114 so that the
abnormal current flowing from the electrode 113 to one
side of the separator 114 is introduced into the ground
member 141.
[0026] Also, the ground member 141 may be disposed
on the outermost surface of the electrode stack 110 in a
stacking direction of the electrode stack 110 so that the
abnormal current flowing from the electrode 113 to the
outermost surface of the electrode stack 110 is intro-
duced into the ground member 141. Here, the separator
114 may be disposed on the outermost portion of the
electrode stack 110, and the ground member 141 may
be disposed on an outer surface of the separator 114.
Here, the ground member 141 may be disposed on one
or more surfaces of one surface and the other surface of
the electrode stack 110 in the stacking direction of the
electrode stack 110.
[0027] Also, the ground member 141 may be made of
a flexible material. Here, the ground member 141 may
be provided as a foil or thin film. The ground member 141
may have a thickness of 1 um to 2,000 um.
[0028] Also, the ground member 141 may be made of
a conductive material. Here, the ground member 141
may be made of an aluminum or copper material.
[0029] Furthermore, the ground member 141 may
have a plate shape. For example, the ground member
141 may have a rectangular plate shape.
[0030] FIG. 2 is an exploded perspective view illustrat-
ing an example in which the ground member is disposed
on the electrode stack in the secondary battery according
to an embodiment of the present invention, and FIG. 3
is an exploded perspective view illustrating another ex-
ample in which the ground member is disposed on the
electrode stack in the secondary battery according to an
embodiment of the present invention.
[0031] The electrode stack 110 may be provided in plu-
rality. For example, referring to FIG. 2, the ground mem-
ber 141 may be disposed between the plurality of elec-
trode stacks 110. For another example, referring to FIG.
3, the ground member 141 may be provided in plurality,
and the plurality of ground members 141 may be dis-
posed on both the outermost sides of the plurality of elec-
trode stacks 110.
[0032] FIG. 4 is a plan view illustrating a first example
in which the electrode and the ground terminal are dis-
posed in the secondary battery according to an embod-
iment of the present invention, and FIG. 5 is a plan view
illustrating a second example in which the electrode and
the ground terminal are disposed in the secondary bat-
tery according to an embodiment of the present invention.
[0033] FIG. 6 is a plan view illustrating a third example
in which the electrode and the ground terminal are dis-
posed in the secondary battery according to an embod-
iment of the present invention, and FIG. 7 is a plan view
illustrating a fourth example in which the electrode and
the ground terminal are disposed in the secondary bat-

tery according to an embodiment of the present invention.
[0034] Referring to FIGS. 4 to 7, the ground member
141 may comprise a ground terminal 141a extending in
a lateral direction.
[0035] The ground terminal 141a may be disposed in
one direction of four lateral directions of the ground mem-
ber 141 in the plan view of the ground member 141. Also,
the ground terminal 141a may be provided in plurality.
[0036] The positive electrode terminal 121 and the
negative electrode terminal 122 may be disposed in the
same direction of the four lateral directions or in two dif-
ferent directions of the four lateral directions in the plan
view of the electrode stack 110.
[0037] Here, when the positive electrode terminal 121
and the negative electrode 122 are disposed in the two
different directions of the four lateral directions in the plan
view of the electrode stack 110, the ground terminal 141a
may be disposed on one side of a side at which the pos-
itive electrode terminal 121 is disposed, a side at which
the negative electrode terminal 122 is disposed, and a
side at which the positive electrode terminal 121 and the
negative electrode terminal 122 are not disposed.
[0038] Also, when the positive electrode terminal 121
and the negative electrode terminal 122 are disposed in
the same direction of the four lateral directions in the plan
view of the electrode stack 110, the ground terminal 141a
may be disposed in a direction in which the positive elec-
trode terminal 121 and the negative electrode terminal
122 are disposed or in a direction in which the positive
electrode terminal 121 and the negative electrode termi-
nal 122 are not disposed.
[0039] As a first example, referring to FIG. 4, the
ground member 141 has a rectangular shape, and the
ground terminal 141a may protrude in a width direction
of the ground member 141.
[0040] Also, as a second example, referring to FIG. 5,
the ground member 141 has a rectangular shape, and
the ground terminal 141a may protrude in a longitudinal
direction of the ground member 141.
[0041] Furthermore, as a third example, referring to
FIG. 6, the ground member 141 has a rectangular shape,
and the ground terminal 141a may be provided in plurality
in the longitudinal direction of the ground member 141.
[0042] Also, as a fourth example, referring to FIG. 7,
the ground member 141 may have a square shape. Here,
the ground terminal 141a may be disposed on a side (an
opposite side) corresponding to the side at which the
positive electrode terminal 121 and the negative elec-
trode terminal 122 are disposed.
[0043] FIG. 8 is a conceptual view illustrating an ex-
ample of a ground object of a ground line in the secondary
battery according to an embodiment of the present in-
vention, FIG. 9 is a conceptual view illustrating another
example of the ground object of the ground line in the
secondary battery according to an embodiment of the
present invention, and FIG. 10 is a conceptual view illus-
trating further another example of the ground object of
the ground line in the secondary battery according to an
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embodiment of the present invention.
[0044] Referring to FIGS. 8 to 10, the ground line 142
may have one side electrically connected to the ground
member 141 and the other side grounded to one or more
of a ground G, a storage battery C, and a conductive
ground member 20 coming into contact with the ground
G to allow the abnormal current introduced into the
ground member 141 to flow to the outside through the
ground line 142.
[0045] Referring to FIG. 8, for example, the other side
of the ground line 142 may be grounded to the ground G
to allow the abnormal current flowing from the ground
line 142 to flow to the ground G.
[0046] Referring to FIG. 9, for another example, the
storage battery C may store the abnormal current flowing
from the ground line 142 therein. Here, the storage bat-
tery C may be provided as, for example, a capacitor.
[0047] Here, the ground part 140 may comprise a for-
ward diode disposed on the ground line 142 so that cur-
rent flows only from one side to the other side of the
ground line 142.
[0048] Referring to FIG. 10, for another example, the
conductive ground member 20 may be made of conduc-
tive felt and be disposed in a lower portion of a vehicle
10 to come into contact with the ground G. Thus, the
abnormal current flowing from the ground line 142
through the conductive ground member 20 may flow to
the ground G through the other side of the ground line
142.
[0049] In the secondary battery 100 comprising the
above-described constituents according to an embodi-
ment of the present invention, when a foreign substance
such as a nail penetrates or bursts the electrode stack
110, the positive electrode 111 and the negative elec-
trode 112 may meet each other to generate sudden ab-
normal current. Here, the abnormal current may flow to
the outside of the electrode stack 110 through the ground
part 140 to prevent fire such as heat and sparks from
occurring.
[0050] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, this is for the purpose of specifi-
cally describing the present invention, and thus, the sec-
ondary battery according to the present invention is not
limited thereto. It will be understood by those of ordinary
skill in the art that various changes in form and details
may be made therein without departing from the spirit
and scope of the invention.
[0051] Furthermore, the scope of protection of the
present invention will be clarified by the appended claims.

Claims

1. A secondary battery comprising
an electrode stack in which an electrode and a sep-
arator are combined with each other; and
a ground part grounding the electrode stack to the

outside,
wherein the ground part comprises a ground mem-
ber disposed at one side of the separator to allow
abnormal current flowing from the electrode to the
one side of the separator to be introduced therein.

2. The secondary battery of claim 1, wherein the sep-
arator is disposed on each of both surfaces of the
electrode.

3. The secondary battery of claim 1, wherein the sep-
arator surrounds an outer surface of the electrode.

4. The secondary battery of any one of claims 1 to 3,
wherein the ground member is disposed on one sur-
face of one surface and the other surface of the elec-
trode stack in a stacking direction of the electrode
stack.

5. The secondary battery of claim 4, wherein the ground
member has a plate shape.

6. The secondary battery of claim 1, wherein the elec-
trode stack is provided in plurality, and the plurality
of electrode stacks are stacked, and
the ground member is disposed between the plurality
of electrode stacks.

7. The secondary battery of claim 1, wherein the elec-
trode stack is provided in plurality, and the plurality
of electrode stacks are stacked, and
the ground member is disposed between the plurality
of electrode stacks and on each of the outermost
electrode stacks.

8. The secondary battery of claim 1, wherein the ground
member has a thickness of 1 um to 2000 um.

9. The secondary battery of claim 1, wherein the ground
member is made of a conductive material.

10. The secondary battery of claim 9, wherein the ground
member is made of an aluminum or copper material.

11. The secondary battery of claim 1, wherein the ground
member is made of a flexible material.

12. The secondary battery of claim 1, wherein the ground
member further comprises a ground line having one
side electrically connected to the ground member to
ground the ground member to the outside.

13. The secondary battery of claim 12, wherein the
ground line has the other side that is grounded to
one or more of a ground, a storage battery, and a
conductive ground member coming into contact with
the ground so that the abnormal current introduced
into the ground member flows to the outside.

7 8 
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14. The secondary battery of claim 13, wherein the
ground part comprises a diode disposed on the
ground line so that the current flowing only from the
one side to the other side of the ground line.

15. The secondary battery of claim 12, wherein the
ground member comprises a ground terminal that
extends laterally and is connected to the ground line.

16. The secondary battery of claim 15, wherein the
ground terminal protrudes in one or more directions
of four directions in a plan view of the ground mem-
ber.

17. The secondary battery of claim 16, wherein the
ground terminal is provided in plurality.

18. The secondary battery of claim 15, wherein the elec-
trode comprises a negative electrode and a positive
electrode,
a negative electrode terminal is disposed on a side
surface of the negative electrode, and a positive
electrode terminal is disposed on a side surface of
the positive electrode, and
the positive electrode terminal is disposed on one of
a side at which the positive electrode terminal is dis-
posed, a side at which the negative electrode termi-
nal is disposed, and a side at which the positive elec-
trode terminal and the negative electrode terminal
are not disposed.

19. The secondary battery of claim 18, wherein the pos-
itive electrode terminal and the negative electrode
terminal are disposed in the same direction of four
directions in a plan view of the electrode stack, and
the ground terminal is disposed in a direction in which
the positive electrode terminal and the negative elec-
trode terminal are disposed or a direction in which
the positive electrode terminal and the negative elec-
trode terminal are not disposed.

20. The secondary battery of claim 1, further comprising
a battery case accommodating the electrode stack,
wherein the ground part allows the abnormal current
introduced into the ground member to flow to the
outside of the battery case.
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