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Description

BACKGROUND

1. Field

[0001] The present invention relates to a rechargeable
battery.

2. Description of the Related Art

[0002] A rechargeable battery may be charged and dis-
charged unlike a primary battery that may not be re-
charged. A low capacity rechargeable battery that com-
prises a pack shaped battery cell may be used as a power
source for various small portable electronic devices such
as cellular phones, laptop computers, and camcorders.
A high capacity rechargeable battery that has several
tens of the battery cells that are connected together may
be used as a power source for driving a motor such as
a hybrid automobile.
[0003] A rechargeable battery may be fabricated into
various shapes including a cylindrical and a rectangular
box shape and typically includes an electrode assembly
having a positive electrode and a negative electrode and
an insulating separator that is between the electrodes
and is wound and inserted into a case. The case is mount-
ed with a cap assembly that is formed with an outer ter-
minal to provide a battery.
[0004] When a rechargeable battery undergoes defor-
mation due to external forces, internal short-circuits are
generated in the rechargeable battery, increasing an in-
ternal pressure, resulting in a fire or explosion. Accord-
ingly, there is a need for a rechargeable battery having
increased strength.
[0005] US 2009/0186269 discloses a rechargeable
battery having a cap plate with an inwardly stepped cen-
tral portion and a groove around the periphery.
[0006] US 4, 278, 742 discloses a rechargeable battery
having an end cap with an upward step around the pe-
riphery.
[0007] WO99/05730 discloses an electrochemical cell
having a projecting portion around a terminal.
[0008] US 2008/0038627 discloses a rechargeable
battery having two terminals protruding from a cap plate,
wherein the cap plate has a stamped stepped portion
around each terminal.

SUMMARY

[0009] The present invention sets out to provide a re-
chargeable battery including a cap plate having improved
strength and having improved capacity relative to vol-
ume.
[0010] The present invention provides a rechargeable
battery according to claim 1.
[0011] As described above, in the rechargeable battery
according to the present invention, since the strength of

the cap plate is improved, safety during use of the re-
chargeable battery can be improved. In addition, the re-
chargeable battery according to the present invention
can improve the capacity relative to volume.
[0012] Additional aspects and/or advantages of the in-
vention will be set forth in part in the description which
follows.
[0013] At least some of the above and other features
of the invention are set out in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The objects, features and advantages of the
present invention will be more apparent from the follow-
ing detailed description in conjunction with the accom-
panying drawings, in which:

FIG. 1 is a perspective view of a rechargeable battery
according to an illustrative embodiment;
FIG. 2 is a cross-sectional view of the rechargeable
battery shown in FIG. 1, taken along the line X-X’ in
the direction ’A’ of FIG. 1;
FIG. 3 is a cross-sectional view of a rechargeable
battery according to an embodiment of the present
invention; and
FIG. 4 is a cross-sectional view of a rechargeable
battery according to another illustrative embodiment.

DETAILED DESCRIPTION

[0015] Hereinafter, embodiments of the present inven-
tion will be described in detail with reference to the ac-
companying drawings.
[0016] FIG. 1 is a perspective view of a rechargeable
battery, and FIG. 2 is a cross-sectional view of the re-
chargeable battery shown in FIG. 1, taken along the line
X-X’ in the direction ’A’ of FIG. 1.
[0017] Referring to FIGS. 1 and 2, the rechargeable
battery 1000 includes an electrode assembly 100, a first
collector plate 200, a third collector plate 300, a case
400, and a cap assembly 500.
[0018] The electrode assembly 100 includes a first
electrode plate 110, second electrode plate 120 and a
separator 130, each made of a thin plate or film.
[0019] The first electrode plate 110 is formed by coat-
ing a first electrode active material such as a transition
metal oxide on a first electrode current collector formed
of a metal foil made of aluminum. In addition, the first
electrode plate 110 includes a first electrode uncoated
portion 111 that has no first electrode active material
coated thereon. The first electrode uncoated portion 111
becomes a path of the flow of current between the first
electrode plate 110 and the outside of the first electrode
plate 110. However, aspects of the present invention are
not limited to the materials of the first electrode plate 110
disclosed herein.
[0020] The second electrode plate 120 is formed by
coating a second electrode active material such as a tran-
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sition metal oxide on a second electrode current collector,
formed of a metal foil made of made of nickel or copper,
and includes a second electrode uncoated portion 121
that has no second electrode active material coated ther-
eon. The second electrode uncoated portion 121 be-
comes a path of the flow of current between the second
electrode plate 120 and the outside of the second elec-
trode plate 120. However, aspects of the present inven-
tion are not limited to the materials of the second elec-
trode plate 120 disclosed herein.
[0021] Here, the first electrode plate 110 may serve as
a positive electrode and the second electrode plate 120
may serve as a negative electrode. In addition, polarities
of the first electrode plate 110 and the second electrode
plate 120 may be reversed.
[0022] The separator 130 is positioned between the
first electrode plate 110 and the second electrode plate
120 to prevent an electric short circuit therebetween and
to allow lithium ions to move. The separator 130 may be
made of polyethylene, polypropylene or a composite film
thereof. However, aspects of the present invention are
not limited to the materials of the separator 130 disclosed
herein.
[0023] The electrode assembly 100 is housed in the
case 400 together with an electrolyte. The electrolyte
may include an organic solvent such as ethylene carbon-
ate
[0024] (EC), propylene carbonate (PC), diethyl car-
bonate (DEC), ethyl methyl carbonate (EMC), or dimethyl
carbonate (DMC), and a lithium salt such as LiPF6, or
LiBF4. In addition, the electrolyte may be in a liquid, solid
or gel phase.
[0025] The first current collector plate 200 includes a
first connection part 210, a first extension part 230 and
a first terminal hole 240. The first current collector plate
200 is made of a conductive material such as aluminum.
In addition, the first current collector plate 200 is coupled
to a first electrode uncoated region 111 protruding toward
one end of the electrode assembly 100 to then be elec-
trically connected to the first electrode plate 110. The first
connection part 210 is formed between a top portion of
the electrode assembly 100 and a lower portion of the
cap assembly 500. In addition, the first connection part
210 is formed in a plate shape.
[0026] The first extension part 230 is bent from an end
toward one end C of the first connection part 210, that
is, toward the outside of the case 400 to then extend
downward with respect to the case 400. The first terminal
hole 240 is formed to pass through the first connection
part 210 in a thickness direction of the first connection
part 210. In addition, the first terminal hole 240 allows a
first electrode terminal 520 described later to be inserted
thereinto and coupled to the first connection part 210.
[0027] The second current collector plate 300 includes
a second connection part 310, a second extension part
330 and a second terminal hole 340. The second current
collector plate 300 is made of a conductive material such
as nickel or copper. In addition, the second current col-

lector plate 300 is coupled to a second electrode uncoat-
ed region 121 protruding toward the other end of the elec-
trode assembly 100, thereby being electrically connected
to the second electrode plate 120. Meanwhile, the sec-
ond current collector plate 300 is formed to face the first
current collector plate 200 with the electrode assembly
100 located therebetween.
[0028] The second connection part 310 is formed be-
tween a top portion of the electrode assembly 100 and
a lower portion of the cap assembly 500. In addition, the
second connection part 310 is formed in a plate shape.
[0029] The second extension part 330 is bent from one
end C of the second connection part 210, that is, an end
toward the outside of the case 400, to then extend down-
ward along the electrode assembly 110 with respect to
the case 400.
[0030] The second terminal hole 340 is formed to pass
through the second connection part 310 in a thickness
direction of the second connection part 310. In addition,
the first terminal hole 340 allows a second electrode ter-
minal 530 to be described later to be inserted thereinto
and coupled to the second connection part 310.
[0031] The case 400 may have a substantially hexa-
hedral shaped box having an opening formed at a top
portion. Although the opening is not shown in FIGS. 1
and 2 because the case 400 and the cap assembly 500
are in an assembled state, the peripheral portion of the
cap assembly 500 generally corresponds to the top open-
ing of the case 400. The electrode assembly 100, the
first current collector 200 and the second current collector
300 can be inserted to be housed in the case 400 through
the top opening. The case 400 may be formed of a con-
ductive metal such as aluminum, an aluminum alloy or
nickel-plated steel. In addition, the internal surface of the
case 400 is insulated so that the electrode assembly 100,
the first current collector plate 200 and the second current
collector plate 300 can be maintained in an insulated
state. Since the case 400 is electrically connected to a
cap plate 510 to be described later, it may act as either
a positive electrode or a negative electrode.
[0032] The cap assembly 500 includes a cap plate 510,
first electrode terminal 520, second electrode terminal
530, gaskets 540a and 540b, and nuts 550a and 550b.
In addition, the cap assembly 500 may further include
lower insulation members 560a and 560b, a vent plate
570, and an electrolyte injection plug 580.
[0033] The cap plate 510 includes a reinforcing protru-
sion part 510a, an electrolyte injection hole 511 and a
vent hole 512. The cap plate 510 is sized and shaped to
fit the top opening of the case 400. In addition, the edge
of the cap plate 510 is welded and coupled to the top
opening of the case 400, thereby sealing the top opening
of the case 400. The cap plate 510 may be made of the
same material as the case 400, which facilitates welding
between the cap plate 510 and the case 400.
[0034] The reinforcing protrusion part 510a is formed
on a top surface of the cap plate 510 in a lengthwise
direction of the cap plate 510. The reinforcing protrusion
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part 510a is formed at a location to protrude from the top
surface of the cap plate 510. In addition, the reinforcing
protrusion part 510a is formed to have a step extending
from the surface of the cap plate 510. Accordingly, a
stepped surface 513 is formed on the top surface of the
cap plate 510 to extend upward (i.e., away from the elec-
trode assembly) from the top surface the cap plate 510.
[0035] The reinforcing protrusion part 510a is formed
by stamping the bottom surface of the cap plate 510.
Therefore, during the forming of the reinforcing protrusion
part 510a, a receiving groove RG1 is formed at the lower
portion of the cap plate 510 to generally correspond with
the reinforcing protrusion part 510a. A depth of the re-
ceiving groove RG1 is the same as a height difference
h1 between the top surface periphery of the cap plate
510 and the top surface of the reinforcing protrusion part
510a.
[0036] The reinforcing protrusion part 510a formed by
stamping effectively reinforces the strength of the cap
plate 510. In other words, when the cap plate is a planar
plate, it may be more easily deformed by a longitudinal
torsion or a lateral pressure applied in a longitudinal di-
rection. However, like the cap plate 510 of the recharge-
able battery 1000 according to the illustrated embodi-
ment of the present invention, the cap plate 510 having
the reinforcing protrusion part 510a disperses external
forces, thereby exhibiting increased strength against the
torsion or lateral pressure. This is based on the same
principle that creased paper does not fold or bend as
easily as a sheet of planar paper. In addition, the rein-
forcing protrusion part 510a exhibits the highest strength
reinforcing effect when a step between the reinforcing
protrusion part 510a and the top surface periphery of the
cap plate 510 is the steepest. In other words, the strong-
est plate is provided when the stepped surface 513 is at
a right angle between the top surface of the cap plate
510 and the top surface of the reinforcing protrusion part
510a. In addition, since the reinforcing part 510a is
formed by stamping, the entire surface area of the cap
plate 510 is further increased. Therefore, dispersion and
emission of heat applied to the cap plate 510 in the course
of welding the cap plate 510 to the case 400 can be fa-
cilitated, thereby suppressing the torsion of the cap plate
510 due to heat applied thereto.
[0037] The electrolyte injection hole 511 is formed at
one side of the cap plate 510 and passes through the
cap plate 510 in a thickness direction of the cap plate
510. The electrolyte injection hole 511 serves as a path
through which an electrolyte is injected into the case 400
once the top opening of the case 400 is sealed by the
cap plate 510.
[0038] The vent hole 512 is positioned at approximate-
ly the center of the cap plate 510 and is formed to pass
through the cap plate 510 in a thickness direction of the
cap plate 510. A vent plate 570 to be described later is
installed in the vent hole 512.
[0039] The first electrode terminal 520 passes through
one side of the reinforcing protrusion part 510a of the

cap plate 510 and is electrically connected to the first
current collector plate 200. The first electrode terminal
520 may be formed in a pillar shape. The first electrode
terminal 520 is threaded on the external circumferential
surface of an upper pillar exposed upward the cap plate
510, and a flange 521 is formed at a lower pillar positioned
under the cap plate 510 to prevent the first electrode ter-
minal 520 from being dislodged from the cap plate 510.
[0040] The second electrode terminal 530 passes
through the other side of the reinforcing protrusion part
510a of the cap plate 510 and is electrically connected
to the second current collector plate 300. The second
electrode terminal 530 may be formed in a pillar shape.
The second electrode terminal 530 is threaded on the
external circumferential surface of an upper pillar ex-
posed upward the cap plate 510, and a flange 531 is
formed at a lower pillar positioned under the cap plate
510 to prevent the second electrode terminal 530 from
being dislodged from the cap plate 510.
[0041] The electrode terminals 520 and 530 serve as
paths that electrically connect the positive and negative
electrodes of the electrode assembly 100 to external de-
vices.
[0042] The gaskets 540a and 540b are formed be-
tween the first electrode terminal 510 and the cap plate
510 and between the second electrode terminal 520 and
the cap plate 510 and seal regions between each of the
electrode terminals 520 and 530 and the cap plate 510.
Accordingly, the gaskets 540a and 540b may prevent
external moisture from permeating into the rechargeable
battery 1000 and may prevent the electrolyte accommo-
dated in the rechargeable battery 1000 from leaking. In
addition, the gaskets 540a and 540b are made of an in-
sulating material. Accordingly, the gaskets 540a and
540b may serve to electrically insulate regions between
each of the electrode terminals 520 and 530 and the cap
plate 510 from each other.
[0043] The nuts 550a and 550b are fastened with
threads of the first and second first electrode terminals
520 and 530, respectively. Therefore, the nuts 550a and
550b may fix the first and second first electrode terminals
520 and 530 to the cap plate 510, respectively.
[0044] The lower insulation members 560a and 560b
are formed between the first connection part 210 and the
cap plate 510 in the first current collector plate 200 and
between the second connection part 310 and the cap
plate 510 in the second current collector plate 300. In
addition, the lower insulation members 560a and 560b
are formed to surround lower pillars of the first and sec-
ond electrode terminals 520 and 530. Therefore, the low-
er insulation members 560a and 560b may serve to pre-
vent the connection parts 210 and 310 of the first and
second current collector plates 200 and 300 from being
short-circuited by the cap plate 510.
[0045] The lower pillars of the electrode terminals 520
and 530 and the lower insulation members 560a and
560b are fixed on the bottom surface of the cap plate 510
while being positioned within the receiving groove RG1
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formed at the bottom surface of the cap plate 510. The
rechargeable battery 1000 according to the illustrated
embodiment includes the electrode terminals 520 and
530 and the lower insulation members 560a and 560b
located further away from the electrode assembly by a
depth h1 of the receiving groove RG1 compared to a
rechargeable battery including a plate-shaped cap plate.
In other words, the rechargeable battery 1000 allows for
an increased depth of the electrode assembly 100, there-
by increasing the capacity thereof.
[0046] The vent plate 570 is in a vent hole 512 of the
cap plate 510 and has a notch 571 configured to be open-
able at a preset pressure. Thus, when the internal pres-
sure of the rechargeable battery 1000 rises to a level
higher than or equal to the preset pressure, the notch
571 is ruptured and the internal gas of the rechargeable
battery 1000 is released, thereby securing the safety of
the rechargeable battery 1000.
[0047] The electrolyte injection plug 580 seals the elec-
trolyte injection hole 511 of the cap plate 510 once the
top opening of the case 400 is sealed by the cap plate
510.
[0048] As described above, the rechargeable battery
1000 according to the illustrated embodiment of the
present invention has enhanced strength against torsion
or lateral pressure by the reinforcing protrusion part 510a
formed by stamping. In addition, since the illustrated re-
chargeable battery 1000 has an increased height of the
electrode assembly 100 by about the depth h1 of the
receiving groove RG1 formed at the bottom surface of
the cap plate 510, the capacity thereof can be enhanced.
[0049] A rechargeable battery 1000a according to em-
bodiment of the present invention will now be described
with reference to FIG. 3. FIG. 3 is a cross-sectional view
of a rechargeable battery according to another embodi-
ment of the present invention.
[0050] The illustrated rechargeable battery 1000a is
substantially the same as the rechargeable battery ac-
cording to the previous embodiment in view of compo-
nents and functions, except for a configuration of a cap
plate 610 of a cap assembly 600. Accordingly, in the fol-
lowing description of the illustrated rechargeable battery
1000a will focus on the configuration of the cap plate 610
of the cap assembly 600, and repeated descriptions will
not be given.
[0051] Referring to FIG. 3, in the rechargeable battery
1000a according to the illustrated embodiment, the cap
assembly 600 includes a cap plate 610, a first electrode
terminal 620, a second electrode terminal 630, gaskets
640a and 640b, and nuts 650a and 650b. In addition, the
cap assembly 600 may further include lower insulation
members 660a and 660b, a vent plate 670 and an elec-
trolyte injection plug 680. In addition, the cap plate 610
includes a reinforcing protrusion part 610a, an electrolyte
injection hole 611 and a vent hole 612.
[0052] The reinforcing protrusion part 610a is formed
on a top surface of the cap plate 610 in a lengthwise
direction of the cap plate 610. The reinforcing protrusion

part. 610a is formed to protrude from a periphery of the
top surface of the cap plate 610. In addition, the reinforc-
ing protrusion part 610a has a plurality of steps extending
from the top surface of the cap plate 610. Accordingly, a
first stepped surface 613a is formed to extend upward
(i.e., away from the electrode assembly 110) from the
top surface of the cap plate 610 and a second stepped
surface 613b is formed extending from a top end of the
first stepped surface 613a. A top end of the second
stepped surface 613b meets at either edge of the top
surface of the reinforcing protrusion part 610a. Although
FIG. 3 illustrates the rechargeable battery 1000a having
two steps, aspects of the present invention are not limited
thereto and there may include three or more steps.
[0053] The reinforcing protrusion part 610a is formed
by stamping the bottom surface of the cap plate 610.
Therefore, during the forming of the reinforcing protrusion
part 610a, a receiving groove RG2 is formed at the lower
portion of the cap plate 610 to be shaped to fit the rein-
forcing protrusion part 610a. A depth of the receiving
groove RG2 is the same as a height difference h2 be-
tween the top surface periphery of the cap plate 610 and
the top surface of the reinforcing protrusion part 610a.
[0054] The plurality of steps formed by stamping may
disperse external forces more efficiently compared to a
single step, thereby effectively enhancing the strength of
the cap plate 610. In addition, the reinforcing protrusion
part 610a exhibits the highest strength reinforcing effect
in a case where the plurality of steps between the rein-
forcing protrusion part 610a and the top surfaces of the
periphery of the cap plate 610 are perpendicularly
formed. In other words, the strongest plate is formed
when the first stepped surface 613a and the second
stepped surface 613b are formed at right angles with
respect to the top surface of the cap plate 610 and the
top surface of the reinforcing protrusion part 610a.
[0055] In addition, the entire surface area of the cap
plate 610 of the illustrated rechargeable battery 1000a
is further increased, compared to a cap plate 510 having
a single step. Therefore, dispersion and emission of heat
applied to the cap plate 610 in the course of welding the
cap plate 610 to the case 400 can be facilitated, thereby
suppressing the torsion of the cap plate 610 due to heat
applied thereto.
[0056] A rechargeable battery 1000b will now be de-
scribed with reference to FIG. 4. FIG. 4 is a cross-sec-
tional view of a rechargeable battery according to still
another embodiment of the present invention. The illus-
trated rechargeable battery 1000b is substantially the
same as the rechargeable batteries 1000 and 1000a ac-
cording to the previous embodiments in view of compo-
nents and functions, except for a configuration of a cap
plate 710 of a cap assembly 700. Accordingly, in the fol-
lowing description of the illustrated rechargeable battery
1000b will focus on the configuration of the cap plate 710
of the cap assembly 700, and repeated descriptions will
not be given.
[0057] Referring to FIG. 4, the cap assembly 700 of
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the illustrated rechargeable battery 1000b includes a cap
plate 710, a first electrode terminal 720, a second elec-
trode terminal 730, gaskets 740a and 740b, and nuts
750a and 750b. In addition, the cap assembly 700 may
further include lower insulation members 760a and 760b,
a vent plate 770 and an electrolyte injection plug 780. In
addition, the cap plate 710 includes a first reinforcing
protrusion part 710a, a second reinforcing protrusion part
710b, an electrolyte injection hole 711 and a vent hole
712.
[0058] The first reinforcing protrusion part 710a is
formed on a top surface of one side of the cap plate 710
in a lengthwise direction of the cap plate 710. The rein-
forcing protrusion part 710a is formed to protrude from
the top surface periphery of the cap plate 710. In addition,
the first reinforcing protrusion part 710a is formed to have
a step upward (i.e., away from the electrode assembly
110) from the top surface of the cap plate 710. Accord-
ingly, a stepped surface 713a is formed to extend towards
the first electrode terminal 720 from the top surface pe-
riphery of the cap plate 710. Although FIG. 4 illustrates
the rechargeable battery 1000b having a single step, as-
pects of the present invention are not limited thereto and
there may be two or more steps formed, like in the re-
chargeable battery 1000a according to the previous em-
bodiment shown in FIG. 3.
[0059] The first reinforcing protrusion part 710a is
formed by stamping the bottom surface of the cap plate
710. Therefore, during the forming of the reinforcing pro-
trusion part 710a, a receiving groove RG3 is formed at
the lower portion of the cap plate 710 to be shaped to fit
the reinforcing protrusion part 710a. A depth of the re-
ceiving groove RG3 is the same as a height difference
h3 between the top surface periphery of the one side of
the cap plate 710 and the top surface of the reinforcing
protrusion part 710a. In addition, a lower pillar of the first
electrode terminal 720 and the lower insulation member
760a are positioned within the first receiving groove RG3.
[0060] The second reinforcing protrusion part 710b is
formed on a top surface of the other side of the cap plate
710 in a lengthwise direction of the cap plate 710. The
second reinforcing protrusion part 710b is formed to pro-
trude toward the second electrode terminal 730 from the
top surface periphery of the cap plate 710. In addition,
the second reinforcing protrusion part 710b is formed to
have a step upward from the top surface of the cap plate
710. Accordingly, a stepped surface 713b is formed to
extend upward from the top surface of the cap plate 710.
Although FIG. 4 illustrates the rechargeable battery
1000b having a single step, aspects of the present in-
vention are not limited thereto and there may be two or
more steps formed, like in the rechargeable battery
1000a according to the previous embodiment shown in
FIG. 3.
[0061] The second reinforcing protrusion part 710b is
formed by stamping the bottom surface of the cap plate
710. Therefore, during the forming of the second rein-
forcing protrusion part 710b, a receiving groove RG4 is

formed at the lower portion of the cap plate 710 to be
shaped to fit the second reinforcing protrusion part 710b.
A depth of the receiving groove RG4 is the same as a
height difference h3 between the top surface periphery
of the other side of the cap plate 710 and the top surface
of the second reinforcing protrusion part 710b. In addi-
tion, a lower pillar of the second electrode terminal 730
and the lower insulation member 760b are positioned
within the second receiving groove RG4.
[0062] When the first and second reinforcing protru-
sion parts 710a and 710b are separately formed at either
side of the cap plate 710, respectively, like in the illus-
trated rechargeable battery 1000c, the strength of the
cap plate 710 is further enhanced, compared to a case
where a reinforcing protrusion part is continuously
formed from one side to the other side of the cap plate
700. In other words, the rechargeable battery 1000c in-
cludes stepped surfaces 713a and 713b further provided
between the first electrode terminal 720 and the second
electrode terminal 730, thereby dispersing external forc-
es more efficiently. In addition, the first and second rein-
forcing protrusion parts 710a and 710b exhibit the highest
strength reinforcing effect in a case where the step be-
tween each of the first and second reinforcing protrusion
parts 710a and 710b and the top surfaces of the periphery
of the cap plate 710 are perpendicularly formed, i.e.,
when the first stepped surface 713a and the second
stepped surface 713b are formed at right angle with re-
spect to the top surface of the cap plate 710 and the top
surface of the first and second reinforcing protrusion
parts 710a and 710b.
[0063] In addition, the entire surface area of the cap
plate 710 of the illustrated rechargeable battery 1000c is
further increased, compared to a case of the cap plate
710 having a continuous step formed from one side to
the other side of the cap plate 710. Therefore, dispersion
and emission of heat applied to the cap plate 710 in the
course of welding the cap plate 710 to the case 400 can
be facilitated, thereby suppressing the torsion of the cap
plate 710 due to heat applied thereto.
[0064] While this invention has been described in con-
nection with what is presently considered to be practical
embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, rather is
intended to cover various modifications and arrange-
ments included within the scope of the appended claims.

Claims

1. A rechargeable battery (1000) comprising:

an electrode assembly (100) including a first
electrode plate (110), a second electrode plate
(120), and a separator (130) between the first
and second electrode plates;
a first collector plate (200) and a second collec-
tor plate (300) electrically coupled to the first
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electrode plate and the second electrode plate,
respectively;
a first electrode terminal (620) and a second
electrode terminal (630);
a case (400) accommodating the electrode as-
sembly and the first and second collector plates;
and
a cap assembly (600) coupled to the case,
wherein the cap assembly comprises a cap plate
(610) sealing the case, and wherein a first rein-
forcing protrusion part (610a) is provided on the
cap plate, and is formed by stamping the bottom
surface of the cap plate characterised in that
the first reinforcing protrusion part (610a) has a
plurality of steps (613a, 613b) extending from a
peripheral surface portion of the cap plate in a
direction away from the electrode assembly
(100), wherein the first reinforcing protrusion
part (610a) extends along a length of the cap
plate and the first electrode terminal (620) pass-
es through one side of the first reinforcing pro-
trusion part (610a) and the second electrode ter-
minal (630) passes through the other side of the
first reinforcing protrusion part (610a).

2. A rechargeable battery according to claim 1, wherein
stepped surfaces (613a, 613b) forming lateral sur-
faces of the first reinforcing protrusion part (610a)
are substantially perpendicular to the peripheral sur-
face of the cap plate.

3. A rechargeable battery according to any preceding
claim, wherein the cap plate (610) includes a first
receiving groove (RG1) located in an opposite sur-
face of the cap plate to the first reinforcing protrusion
part at a location corresponding to the first reinforcing
protrusion part.

4. A rechargeable battery according to any one of the
preceding claims, wherein the first electrode terminal
(620) is located within a first side portion of the first
receiving groove and wherein the second electrode
terminal (630) is located within a second side portion
of the first receiving groove.

5. A rechargeable battery according to claim 4, wherein
the first collector plate (200) and the second collector
plate (300) each comprise a connection part
(210,310) coupled to the first electrode terminal
(620) and the second electrode terminal (630), re-
spectively, and an extension part (230, 330) bent
from one end of the connection part and extending
along a side of the electrode assembly, and wherein
the electrode assembly (100) is coupled to the ex-
tension part of the first and second collector plates.

Patentansprüche

1. Wiederaufladbare Batterie (1000), die Folgendes
umfasst:

eine Elektrodenbaugruppe (100), die eine erste
Elektrodenplatte (110), eine zweite (120) und ei-
nen Separator (130) zwischen der ersten und
der zweiten Elektrodenplatte einschließt,
eine erste Kollektorplatte (200) und eine zweite
Kollektorplatte (300), die jeweils elektrisch an
die erste beziehungsweise die zweite Elektro-
denplatte angeschlossen sind,
einen ersten Elektrodenanschluss (620) und ei-
nen zweiten Elektrodenanschluss (630),
ein Gehäuse (400), das die Elektrodenbaugrup-
pe und die erste und die zweite Kollektorplatte
aufnimmt, und
eine Kappenbaugruppe (600), die an das Ge-
häuse gekoppelt ist, wobei die Kappenbaugrup-
pe eine Kappenplatte (610) umfasst, die das Ge-
häuse versiegelt, und wobei ein erstes Verstär-
kungsvorsprungteil (610a) an der Kappenplatte
bereitgestellt wird und durch Prägen der unteren
Fläche der Kappenplatte geformt ist, dadurch
gekennzeichnet, dass der erste Verstärkungs-
vorsprungteil (610a) mehrere Stufen (613a,
613b) aufweist, die sich von einem Umfangsflä-
chenabschnitt der Kappenplatte in einer Rich-
tung, von der Elektrodenbaugruppe (100) weg,
erstrecken, wobei sich der erste Verstärkungs-
vorsprungteil (610a) entlang einer Länge der
Kappenplatte erstreckt und der erste Elektro-
denanschluss (620) durch die eine Seite des
ersten Verstärkungsvorsprungteils (610a) hin-
durchgeht und der zweite Elektrodenanschluss
(630) durch die andere Seite des ersten Verstär-
kungsvorsprungteils (610a) hindurchgeht.

2. Wiederaufladbare Batterie nach Anspruch 1, wobei
abgestufte Flächen (613a, 613b), die seitliche Flä-
chen des ersten Verstärkungsvorsprungteils (610a)
bilden, im Wesentlichen senkrecht zu der Umfangs-
fläche der Kappenplatte sind.

3. Wiederaufladbare Batterie nach einem der vorher-
gehenden Ansprüche, wobei die Kappenplatte (610)
eine erste Aufnahmerille (RG1) umfasst, die an einer
Fläche der Kappenplatte, die dem ersten Verstär-
kungsvorsprungteil gegenüberliegt, an einer Positi-
on, die dem ersten Verstärkungsvorsprungteil ent-
spricht, angeordnet ist.

4. Wiederaufladbare Batterie nach einem der vorher-
gehenden Ansprüche, wobei der erste Elektroden-
anschluss (620) innerhalb eines ersten Seitenab-
schnitts der ersten Aufnahmerille angeordnet ist und
wobei der zweite Elektrodenanschluss (630) inner-
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halb eines zweiten Seitenabschnitts der ersten Auf-
nahmerille angeordnet ist.

5. Wiederaufladbare Batterie nach Anspruch 4, wobei
die erste Kollektorplatte (200) und die zweite Kollek-
torplatte (300) jeweils einen Verbindungsteil (210,
310), der an den ersten Elektrodenanschluss (620)
beziehungsweise den zweiten Elektrodenanschluss
(630) gekoppelt ist, und einen Erweiterungsteil (230,
330), der von einem Ende des Verbindungsteils aus
gebogen ist und sich entlang einer Seite der Elek-
trodenbaugruppe erstreckt, umfasst und wobei die
Elektrodenbaugruppe (100) an den Erweiterungsteil
der ersten und der zweiten Kollektorplatte gekoppelt
ist.

Revendications

1. Batterie rechargeable (1000) comprenant :

un ensemble formant électrode (100) compre-
nant une première plaque d’électrode (110), une
deuxième plaque d’électrode (120), et un sépa-
rateur (130) entre les première et deuxième pla-
ques d’électrode ;
une première plaque collectrice (200) et une
deuxième plaque collectrice (300) couplées
électriquement à la première plaque d’électrode
et à la deuxième plaque d’électrode,
respectivement ;
une première borne d’électrode (620) et une
deuxième borne d’électrode (630) ;
un boîtier (400) hébergeant l’ensemble formant
électrode et les première et deuxième plaques
collectrices ; et
un ensemble formant coiffe (600) couplé au boî-
tier, dans laquelle l’ensemble formant coiffe
comprend une plaque de coiffe (610) fermant
de manière étanche le boîtier, et dans laquelle
une première pièce saillante de renforcement
(610a) est fournie sur la plaque de coiffe, et est
formée par estampage de la surface inférieure
de la plaque de coiffe, caractérisé en ce que
la première pièce saillante de renforcement
(610a) présente une pluralité de gradins (613a,
613b) s’étendant à partir d’une partie surface
périphérique de la plaque de coiffe dans une
direction s’éloignant de l’ensemble formant
électrode (100), dans laquelle la première pièce
saillante de renforcement (610a) s’étend le long
d’une longueur de la plaque de coiffe et la pre-
mière borne d’électrode (620) passe à travers
un côté de la première pièce saillante de renfor-
cement (610a) et la deuxième borne d’électrode
(630) passe à travers l’autre côté de la première
pièce saillante de renforcement (610a).

2. Batterie rechargeable selon la revendication 1, dans
laquelle des surfaces en gradins (613a, 613b) for-
mant des surfaces latérales de la première pièce
saillante de renforcement (610a) sont essentielle-
ment perpendiculaires à la surface périphérique de
la plaque de coiffe.

3. Batterie rechargeable selon l’une quelconque des
revendications précédentes, dans laquelle la plaque
de coiffe (610) comprend une première rainure d’ac-
cueil (RG1) située dans une surface opposée de la
plaque de coiffe par rapport à la première pièce
saillante de renforcement au niveau d’un emplace-
ment correspondant à la première pièce saillante de
renforcement.

4. Batterie rechargeable selon l’une quelconque des
revendications précédentes, dans laquelle la pre-
mière borne d’électrode (620) est située au sein
d’une première partie latérale de la première rainure
d’accueil et dans laquelle la deuxième borne d’élec-
trode (630) est située au sein d’une deuxième partie
latérale de la première rainure d’accueil.

5. Batterie rechargeable selon la revendication 4, dans
laquelle la première plaque collectrice (200) et la
deuxième plaque collectrice (300) comprennent res-
pectivement une partie raccordement (210, 310)
couplée à la première borne d’électrode (620) et à
la deuxième borne d’électrode (630), respective-
ment, et une partie extension (230, 330) courbée à
partir d’une extrémité de la partie raccordement et
s’étendant le long d’un côté de l’ensemble formant
électrode, et dans laquelle l’ensemble formant élec-
trode (100) est couplé à la partie extension des pre-
mière et deuxième plaques collectrices.
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