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(54) Rechargeable battery

(57) A rechargeable battery (100) includes an elec-
trode assembly (10) undergoing charging and discharg-
ing, a pressurization holder (20) covering the electrode
assembly (10) and fixing the electrode assembly (10), a
positive terminal (32) and a negative terminal (34) elec-
trically connected to the electrode assembly (10), and a
case (40) accommodating the electrode assembly (10)
and the pressurization holder (20) in a state in which the
positive terminal (32) and the negative terminal (34) are
drawn out.
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Description

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0001] The present invention relates to a rechargeable
battery and, more particularly, to a rechargeable battery
capable of restraining an electrode assembly from being
excessively expanded within a case.

(b) Description of the Related Art

[0002] Unlike a primary battery not available for being
rechargeable, a rechargeable battery can be recharged
and discharged. A small-capacity rechargeable battery
is used for small portable electronic devices such as mo-
bile phones, notebook computers, camcorders, and the
like, while a large-capacity rechargeable battery is used
as a motor-driving power source for a hybrid vehicle, and
the like.
[0003] Recently, a high-output rechargeable battery
using a non-aqueous electrolyte of high energy density
has been developed, and a plurality of high-output re-
chargeable batteries are connected in series to constitute
a large-capacity battery module so as to be used for driv-
ing a motor of a device, e.g., an electric automobile or
the like, that requires much power.
[0004] Also, a single large-capacity high-output re-
chargeable battery generally includes a plurality of re-
chargeable batteries connected in series, and such re-
chargeable batteries may have a cylindrical shape, an
angular (i.e., rectangular or quadrangular) shape, a
pouch-like shape, or the like.
[0005] In the rechargeable battery, a positive electrode
and a negative electrode are generally charged by coat-
ing an active material on a base. A separator is interposed
between the thusly manufactured positive and negative
electrodes, and are then wound and compressed to fit
an angular case and received therein.
[0006] In this case, however, the electrode assembly
received in the interior of the case is expanded and con-
tracted when the rechargeable battery is charged and
discharged, resulting in that the active material coated
on the base is detached or released, or degraded. In
addition, when an impact from outside of the recharge-
able battery is applied to the electrode assembly, the
form of the electrode assembly is deformed, making the
rechargeable battery defective.
[0007] The above information disclosed in this Back-
ground section is only for enhancement of understanding
of the background of the invention and therefore it may
contain information that does not form the prior art that
is already known in this country to a person of ordinary
skill in the art.

SUMMARY OF THE INVENTION

[0008] The present invention has been made in an ef-
fort to provide a rechargeable battery having advantages
of stably accommodating an electrode assembly within
a case and effectively protecting the electrode assembly
against an external impact applied thereto.
[0009] An embodiment of the present invention pro-
vides a rechargeable battery including an electrode as-
sembly performing charging and discharging, a pressur-
ization holder covering the electrode assembly and fixing
the electrode assembly, a positive terminal and a nega-
tive terminal electrically connected to the electrode as-
sembly, and a case accommodating the electrode as-
sembly and the pressurization holder in a state in which
the positive terminal and the negative terminal are drawn
out.
[0010] The pressurization holder may include a first
pressurization part pressurizing one side of the electrode
assembly, a second pressurization part pressing the oth-
er side of the electrode assembly, and a connection part
connecting the first and second pressurization parts.
[0011] The first and second pressurization parts may
include a rounded portion formed on a face that is in
contact with the electrode assembly. The first and second
pressurization parts may include a buffer recess formed
on one surface thereof in the direction of the electrode
assembly. The buffer recess may include a reinforcing
member formed to be protruded therefrom.
[0012] According to an embodiment of the present in-
vention, because the electrode assembly is stably fixed
by using the pressurization holder within the case, al-
though the rechargeable battery is repeatedly charged
and discharged, the electrode assembly can be prevent-
ed from excessively expanding, thus improving the life
span of the rechargeable battery.
[0013] According to an embodiment of the present in-
vention, although an external impact is applied to the
rechargeable battery, because the pressurization holder
stably fixes the electrode assembly, the durability of the
rechargeable battery can be improved.
[0014] According to an aspect of the invention, there
is provided a secondary (rechargeable) battery as set
out in claim 1. Preferred features are set out in claims 2
to 15.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG. 1 is an exploded perspective view of a recharge-
able battery according to a first embodiment of the
present invention.
FIG. 2 is a perspective view of the rechargeable bat-
tery according to the first embodiment of the present
invention.
FIG. 3 is a sectional view taken along line III-III of
FIG. 2.
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FIG. 4 is a perspective view showing a state in which
an electrode assembly is inserted in a pressurization
holder.
FIG. 5A is a partial perspective view showing a pres-
surization holder of the rechargeable battery accord-
ing to the first embodiment of the present invention.
FIG. 5B is a partial perspective view showing a mod-
ification of the pressurization holder of the recharge-
able battery according to the first embodiment of the
present invention.
FIG. 6 is a sectional view of the rechargeable battery
taken along line V-V of FIG. 2, showing that electrode
assembly in a not expanded state.
FIG. 7 is a sectional view showing a state in which
the electrode assembly of FIG. 6 is expanded.
FIG. 8 is a schematic perspective view of a pressur-
ization holder of a rechargeable battery according to
a second embodiment of the present invention.
FIG. 9 is a schematic perspective view of a pressur-
ization holder of a rechargeable battery according to
a third embodiment of the present invention.
FIG. 10 is a schematic perspective view of a pres-
surization holder of a rechargeable battery according
to a fourth embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0016] A rechargeable battery according to embodi-
ments of the present invention will now be described in
detail with reference to the accompanying drawings.
However, the present invention is not limited to the em-
bodiments disclosed hereinafter, but may be implement-
ed in various different forms. The embodiments herein
merely complete the disclosure of the present invention
and fully provide explanation of the invention to the ordi-
narily skilled person in the art.
[0017] FIG. 1 is an exploded perspective view of a re-
chargeable battery according to a first embodiment of
the present invention, FIG. 2 is a perspective view of the
rechargeable battery according to the first embodiment
of the present invention, and FIG. 3 is a sectional view
taken along line III-III of FIG. 2.
[0018] As shown in FIGS. 1 to 3, a rechargeable battery
100 according to a first embodiment of the present in-
vention includes an electrode assembly 10 that under-
goes a charging and discharging operation, a pressuri-
zation holder 20 fixedly covering the electrode assembly
10, terminals 32 and 34 electrically connected to the elec-
trode assembly, and a case 40 receiving and accommo-
dating the electrode assembly 10 in a state in which the
terminals 32 and 34 are drawn out. Here, a cap plate 31
is installed in an opening 41, and a positive terminal 32
and a negative terminal 34 are installed through the cap
plate 31.
[0019] A positive electrode 11 and a negative electrode
12 include coated portions of a collector formed as a thin
metal foil on which an active material is coated and un-
coated portions 11a and 12a on which the active material

is not coated, respectively. The positive electrode un-
coated portion 11a may be formed on one side end along
a lengthwise direction of the positive electrode 11, and
the negative electrode uncoated portion 12a may be
formed on the other side end along a lengthwise direction
of the negative electrode 12.
[0020] The positive electrode 11 and the negative elec-
trode 12 are stacked with a separator 13, which is an
insulating body, interposed therebetween, and wound by
using a winding roll or the like so as to be formed as an
electrode assembly 10 in the form of a jelly roll. The elec-
trode assembly 10 is pressurized by a press, or the like,
to have a flat form, such that it can be installed in the
case 40.
[0021] The case 40 has a substantially rectangular par-
allelepiped shape, and has the opening 41 at one side
thereof.
[0022] The cap plate 31 is formed as a thin plate that
is coupled to the opening 41 of the case 40. The cap
plate 31 includes a sealing stopper 35 installed in an elec-
trolyte injection hole 33, and a vent plate 39 installed in
a vent hole 37 and having a notch 39a that can be opened
at a pre-set pressure.
[0023] The positive terminal 32 and the negative ter-
minal 34 are installed to penetrate the cap plate 31, and
include flanges 32a and 34a formed at lower portions
thereof and supported under the cap plate 31, respec-
tively. Outer circumferential surfaces of upper columns
protruded from the cap plate 31 are threaded. Nuts 36
are fastened to the positive and negative terminals 32
and 34, and support the upper portions of the positive
and negative terminals 32 and 34.
[0024] In the present embodiment, the terminals 32
and 34 are illustrated to be protruded in a columnar
shape, but without being limited thereto, the terminals 32
and 34 may be modified to have various other shapes.
For example, the terminals 32 and 34 may be protruded
in the form of a flat plate from an upper portion of the cap
plate 31. In addition, either one of the terminals 32 and
34 may be positioned at an inner side of the case 40,
rather than being outwardly protruded from the case 40.
[0025] A gasket 38a is installed between the positive
terminal 32 and the cap plate 31. In addition, a gasket
38b is installed between the negative terminal 34 and the
cap plate 31. The gaskets 38a and 38b hermetically seal
portions between the terminals 32 and 34 and the cap
plate 31.
[0026] The positive terminal 32 is electrically connect-
ed to the positive electrode 11 by the medium of a positive
lead tab 32b, and the negative terminal 34 is electrically
connected to the negative electrode 12 by the medium
of a negative lead tab 34b. An insulating member 38c
may be inserted between the positive terminal 32 and
the positive lead tab 32b and between the negative ter-
minal 34 and the negative lead tab 34b.
[0027] The electrode assembly 10 is inserted into the
case 40 in a state in which the electrode assembly 10 is
pressurized (pressed) by the pressurization holder 20.

3 4 



EP 2 439 807 A1

4

5

10

15

20

25

30

35

40

45

50

55

[0028] FIG. 4 is a perspective view showing a state in
which an electrode assembly is inserted into a pressur-
ization holder.
[0029] As shown in FIG. 4, the pressurization holder
20 pressurizes both sides of the electrode assembly 10
to restrain the electrode assembly 10 from expanding in
volume when the rechargeable battery 100 is charged
and discharged. The pressurizing of the electrode as-
sembly 10 by using the pressurization holder 20 is for
restraining the electrode assembly 10 from expanding in
volume when the rechargeable battery 100 is charged
and discharged and to prevent separation or degradation
of the electrode active material and deformation when
an external impact is applied thereto.
[0030] In more detail, the pressurization holder 20 in-
cludes a first pressurization part 21 pressurizing one side
(i.e., a front side) of the electrode assembly 10, a second
pressurization part 23 pressurizing the other side (i.e., a
rear side) of the electrode assembly 10, and a connection
part 25 connecting the first and second pressurization
parts 21 and 23.
[0031] The first and second pressurization parts 21
and 23 may have substantially the same area as that of
both sides of the electrode assembly 10, and pressurize
both sides of the electrode assembly 10 together. That
is, the first and second pressurization parts 21 and 23
apply an overall uniform pressure to both sides of the
electrode assembly 10, to thereby smoothly restrain the
electrode assembly 10 from expanding. However, the
present embodiment is not limited thereto, and the first
and second pressurization parts 21 and 23 may be
formed to be smaller by a certain size than the area of
both sides of the electrode assembly 10. That is, the size
of the first and second pressurization parts 21 and 23
may be changed such that a central portion of the elec-
trode assembly 10 can be stably pressurized.
[0032] One edge of the connection part 25 is connect-
ed to the first pressurization part 21 and the other edge
of the connection part 25 is connected to the second pres-
surization part 23. When the pressurization holder 20 is
received in the case 40, the connection part 25 is posi-
tioned on the bottom of the case 40. Portions of the first
and second pressurization parts 21 and 23 may be bent
to be connected to the connection part 25. That is, in the
pressurization holder 20, the first and second pressuri-
zation parts 21 and 23 and the connection part 25 are
connected in a substantially channel-like shape, and the
connection portions may have an angular corner shape.
[0033] The channel-like shaping of the pressurization
holder 20 including the corner portions by means of the
connection part 25 is to allow the corners of the connec-
tion part 25 of the pressurization holder 20 to be posi-
tioned at the corners of a bottom surface of the case 40,
whereby the pressurization holder 20 may not wobble
within the case 40 in spite of an external impact possibly
applied thereto.
[0034] The first and second pressurization parts 21
and 23 respectively include a rounded portion 27 formed

on a face in contact with the electrode assembly 10. The
rounded portions 27 are protruded from the first and sec-
ond pressurization parts 21 and 23 toward the electrode
assembly 10 and smoothly transfer a pressurization force
to the electrode assembly 10.
[0035] Referring to FIG. 5A, the rounded portion 27 of
the first and second pressurization parts 21 and 23 may
be formed to be arc-shaped along a longitudinal direction
of the side wall. Referring to FIG. 5B, as a modification,
the rounded portion 27’ of the first and second pressur-
ization parts 23’ may be formed to be arc-shaped along
a lateral direction of the side wall, and a buffer recess 29’
is formed on the opposite side of the rounded portion 27’.
[0036] The first and second pressurization parts 21
and 23 include a buffer recess 29 on a face opposed to
the rounded portion 27. The buffer recess 29 serves to
prevent the first and second pressurization parts 21 and
23 from being excessively brought into contact with an
inner surface of the case 40 if the electrode assembly 10
expands when the rechargeable battery 100 is charged
and discharged. This will be described in detail as follows
with reference to FIGS. 6 and 7.
[0037] In other words, the pressurization holder 20 of
this embodiment functions as a support holder that is
arranged to constrain expansion of the electrode assem-
bly.
[0038] In embodiments of the invention, the support
holder comprises at least one side wall (pressurization
part) arranged adjacent a side of the electrode assembly,
with at least one side wall comprising a buffer recess.
[0039] In some embodiments, the buffer recess can
comprise a planar surface that is substantially parallel to
an inner or outer surface of the at least one side wall.
[0040] In some embodiments, the support holder may
comprise a single side wall that comprises the buffer re-
cess. In other embodiments (as shown in the embodi-
ment of FIG. 1), the support holder may comprise more
than one (e.g, two) side walls, at least one of which com-
prises the buffer recess. For example, the support holder
may comprise a first side wall arranged adjacent a first
side of the electrode assembly and a second side wall
arranged adjacent a second side of the electrode assem-
bly. The first and second side walls may be connected
by a connection member to provide a generally "U"
shaped configuration arranged to partially surround the
electrode assembly. The first and second side walls may
be inclined towards each other so as to bias against ex-
pansion of the electrode assembly.
[0041] In some embodiments, each side wall can be
arranged to flex elastically to constrain the expansion of
the electrode assembly during charge and discharge of
the electrode assembly. For example, each side wall can
comprise a convex accurate profile on an inner surface
of the side walls that faces the electrode assembly. Each
side wall may comprise a convex accurate profile on an
inner surface thereof. On expansion of the electrode as-
sembly the accurate profile of the inner surface of the
side walls may be deformed to have a reduced curvature
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and the buffer recess on one of the side walls may be
deformed to have a rounded shape.
[0042] The buffer recess may be on an outer surface
of the at least one side wall that faces the case, or an
inner surface of the side wall.
[0043] The buffer recess can comprise one or more
reinforcing members on the planar surface. In some em-
bodiments, the height of the or each reinforcing member
can be less than a depth of the buffer recess. The rein-
forcing members can comprise a plurality of protrusions.
The reinforcing members can comprise a plurality of ribs,
for example being arranged in a grid pattern.
[0044] The buffer recess may be located adjacent a
central region of the side of the electrode assembly. The
buffer recess may extend to an edge of the at least one
side wall.
[0045] FIG. 6 is a sectional view of the rechargeable
battery taken along line V-V of FIG. 2, showing the elec-
trode assembly in a not expanded state, and FIG. 7 is a
sectional view showing a state in which the electrode
assembly of FIG. 6 is expanded.
[0046] First, as shown in FIG. 6, when the electrode
assembly 10 is not expanded, a space is formed between
the first and second pressurization parts 21 and 23 and
an inner wall surface of the case due to the buffer recess
29.
[0047] And, as shown in FIG. 7, when the electrode
assembly 10 expands by a certain amount toward the
case 40 as the rechargeable battery 100 is charged and
discharged, the first and second pressurization parts 21
and 23 are deformed toward the case 40 according to
the expansion pressure of the electrode assembly 10.
That is, the rounded portions 27 are deformed to have a
nearly linear shape, while the buffer recess may be par-
tially deformed to have a rounded shape. In this case,
the buffer recess 29 compensates for the deformation of
the rounded portions 27, so the pressure is not directly
applied to the case 40, so as to not cause deformation.
In more detail, when the electrode assembly 10 expands
according to charging or discharging of the rechargeable
battery 100, the first and second pressurization parts 21
and 23 are deformed and this deformation is compen-
sated by the buffer recess 29. Thus, when the recharge-
able battery 10 is charged and discharged, because the
pressure causing the electrode assembly 10 to be de-
formed is not directly delivered to the case 40, the re-
chargeable battery 100 cannot be deformed and its sta-
bility can be improved.
[0048] Meanwhile, the buffer recess 29 may include
reinforcing members 22 for reinforcing the strength of the
pressurization holder 20. As shown in FIG. 4, the rein-
forcing members 22 may be formed as a plurality of pro-
jections on the buffer recess 29. The reinforcing mem-
bers 22 reinforce the strength of the part where the buffer
recess 29 is formed, to thereby prevent the rounded por-
tion 27 from being excessively deformed when the elec-
trode assembly 10 expands. The reinforcing members
22 may protrude to have a lower height than that of the

buffer recess 29, so that the pressurization holder 20 can
be prevented from coming into contact with the case 40
when the electrode assembly 10 expands.
[0049] The pressurization holder 20 may be made of
a material such as polypropylene or polyphenylene
sulfide. Thus, the pressurization holder 20 can have an
elastic force to thus effectively pressurize the electrode
assembly 10.
[0050] FIG. 8 is a schematic perspective view of a pres-
surization holder of a rechargeable battery according to
a second embodiment of the present invention. The same
reference numerals as those of FIGS. 1 to 7 denote the
same members. Thus, a detailed description of the same
reference numerals will be omitted hereinafter.
[0051] As shown in FIG. 8, a pressurization holder 120
includes a first pressurization part 121, a second pres-
surization part 123, and a connection part 125. Here, the
connection part 125 connects the first and second pres-
surization parts 121 and 123 such that the connection
portions therebetween have a rounded shape. Accord-
ingly, formation of burr at the corner portions of the pres-
surization holder 120 can be prevented, and a phenom-
enon in which the corner portions are broken due to stress
concentrated thereto in the occurrence of an external im-
pact can be prevented.
[0052] FIG. 9 is a schematic perspective view of a pres-
surization holder of a rechargeable battery according to
a third embodiment of the present invention. The same
reference numerals as those of FIGS. 1 to 8 denote the
same members. Thus, a detailed description of the same
reference numerals will be omitted hereinafter.
[0053] As shown in FIG. 9, a pressurization holder 220
according to the third embodiment of the present inven-
tion includes a buffer recess 29 on which a reinforcing
member 222 is formed to have a rib-like shape. The
height of the reinforcing member 222 in the rib-like shape
according to the present embodiment is lower than that
of the buffer recess 29. This acts like the projections, the
reinforcing members 22 in the first embodiment, which
are not allowed to be in contact with the case 40.
[0054] The rib-like shape of the reinforcing member
222 according to the third embodiment of the present
invention may be a lattice shape formed on the buffer
recess 29.
[0055] FIG. 10 is a schematic perspective view of a
pressurization holder of a rechargeable battery accord-
ing to a fourth embodiment of the present invention. The
same reference numerals as those of FIGS. 1 to 9 denote
the same members. Thus, a detailed description of the
same reference numerals will be omitted hereinafter.
[0056] As shown in FIG. 10, a pressurization holder
320 of a rechargeable battery according to the fourth em-
bodiment of the present invention does not have such a
reinforcing member (22 in FIG. 4) on the buffer recess
29. Thus, although the first and second pressurization
parts 21 and 23 are changed in their locations due to
expansion of the electrode assembly 10 caused as the
rechargeable battery 100 is charged and discharged, a
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pressurization force cannot be transferred to the case
40. That is, the first and second pressurization parts 21
and 23 are deformed within the height of the buffer recess
29, not transferring a pressurization force to the case 40
to cause deformation.
[0057] As discussed, embodiments of the invention in-
clude a support holder arranged to constrain expansion
of the electrode assembly, the support holder comprising
at least one side wall arranged adjacent a side of the
electrode assembly. At least one side wall comprises a
buffer recess.
[0058] Embodiments of the present invention have
been described with reference to the accompanying
drawings. However, the present invention is not limited
thereto and various modifications other embodiments
within the scope of the present invention can be made
by a skilled person in the art. Thus, the true coverage of
the present invention should be determined by the fol-
lowing claims.

Claims

1. A secondary battery comprising:

an electrode assembly;
a support holder arranged to constrain expan-
sion of the electrode assembly, the support hold-
er comprising at least one side wall arranged
adjacent a side of the electrode assembly;
a case arranged to house the electrode assem-
bly and the support holder;
wherein the at least one side wall comprises a
buffer recess.

2. A secondary battery according to claim 1, wherein
the buffer recess comprises a planar surface that is
substantially parallel to an inner or outer surface of
the at least one side wall.

3. A secondary battery according to claim 2, wherein
the buffer recess comprises one or more reinforcing
members on the planar surface, optionally wherein
the height of the or each reinforcing member is less
than a depth of the buffer recess.

4. A secondary battery according to claim 3, wherein
the reinforcing members comprise a plurality of pro-
trusions.

5. A secondary battery according to claim 3 or 4, where-
in the reinforcing members comprise a plurality of
ribs, optionally wherein the plurality of ribs are ar-
ranged in a grid pattern.

6. A secondary battery according to any one of claims
1 to 5, wherein the buffer recess is on an outer sur-
face of the at least one side wall that faces the case.

7. A secondary battery according to any one of claims
1 to 6, wherein the buffer recess is located adjacent
a central region of the side of the electrode assembly.

8. A secondary battery according to any one of claims
1 to 7, wherein the buffer recess extends to an edge
of the at least one side wall.

9. A secondary battery according to any one of claims
1 to 8, wherein the at least one side wall is arranged
to flex elastically to constrain the expansion of the
electrode assembly during charge and discharge of
the electrode assembly.

10. A secondary battery according to any one of claims
to 9, wherein the at least one side wall comprises a
convex accurate profile on an inner surface of the at
least one side wall that faces the electrode assembly.

11. A secondary battery according to claim 10, wherein
on expansion of the electrode assembly the accurate
profile of the inner surface of the at least one side
wall is deformed to have a reduced curvature and
the buffer recess is deformed to have a rounded
shape.

12. A secondary battery according to any preceding
claim, wherein the support holder comprises a first
said side wall arranged adjacent a first side of the
electrode assembly and a second said side wall ar-
ranged adjacent a second side of the electrode as-
sembly.

13. A secondary battery according to claim 12, wherein
the first and second side walls are connected by a
connection member to provide a generally "U"
shaped configuration arranged to partially surround
the electrode assembly.

14. A secondary battery according to claim 13, wherein
the first and second side walls are inclined towards
each other so as to bias against expansion of the
electrode assembly.

15. A secondary battery according to any one of claims
12 to 14, wherein the secondary battery further com-
prises a cap plate arranged adjacent one side of the
case, wherein the connection member is located ad-
jacent a side of the case substantially opposite to
the cap plate.
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