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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a secondary
battery of a novel structure and a battery pack having the
same, and, more particularly, to a secondary battery in-
cluding a molding part, having a predetermined thick-
ness, formed at the outside of a sheathing member, which
serves as a battery case, preferably, at a sealing region
of the sheathing member, thereby providing improved
mechanical strength and improved sealability, and a bat-
tery pack including such a secondary battery, whereby
the structural stability of the battery pack is excellent, the
battery pack is compact and lightweight, and the assem-
bly process of the battery pack is simplified.

BACKGROUND OF THE INVENTION

[0002] Recently, a secondary battery, which can be
charged and discharged, has been widely used as an
energy source for wireless mobile devices. Also, the sec-
ondary battery has attracted considerable attention as a
power source for electric vehicles (EV) and hybrid electric
vehicles (HEV), which have been developed to solve
problems, such as air pollution, caused by existing gaso-
line and diesel vehicles using fossil fuel.
[0003] Small-sized mobile devices use one or several
small-sized cells for each device. On the other hand, me-
dium- or large-sized devices, such as vehicles, use a
medium- or large-sized battery pack having a plurality of
battery cells electrically connected with each other be-
cause high output and large capacity is necessary for the
medium- or large-sized devices.
[0004] Preferably, the medium- or large-sized battery
pack is manufactured with small size and small weight if
possible. For this reason, a rectangular battery or a
pouch-shaped battery, which can be stacked with high
integration and has a small weight to capacity ratio, is
usually used as a battery cell of the medium- or large-
sized battery pack. Especially, much interest is currently
generated in the pouch-shaped battery, which uses an
aluminum laminate sheet as a sheathing member.
[0005] FIG. 1 is a perspective view typically illustrating
a conventional representative pouch-shaped battery.
The pouch-shaped battery 10 shown in FIG. 1 is con-
structed in a structure in which two electrode leads 11
and 12 protrude from the upper end and the lower end
of a battery cell 13, respectively, while the electrode leads
11 and 12 are opposite to each other. A sheathing mem-
ber 14 comprises upper and lower sheathing parts. That
is, the sheathing member 14 is a two-unit member. An
electrode assembly (not shown) is received in a receiving
part 15, which is defined between the upper and lower
sheathing parts of the sheathing member 14. The oppo-
site sides 14a and upper and lower ends 14b and 14c,
which are contact regions of the upper and lower sheath-
ing parts of the sheathing member 14, are bonded to

each other, whereby the pouch-shaped battery 10 is
manufactured. The sheathing member 14 is constructed
in a laminate structure of a resin layer/a metal film layer/a
resin layer. Consequently, it is possible to bond the op-
posite sides 14a and upper and lower ends 14b and 14c
of the upper and lower sheathing parts of the sheathing
member 14, which are in contact with each other, to each
other by applying heat and pressure to the opposite sides
14a and upper and lower ends 14b and 14c of the upper
and lower sheathing parts of the sheathing member 14
so as to weld the resin layers to each other. According
to circumstances, the opposite sides 14a and upper and
lower ends 14b and 14c of the upper and lower sheathing
parts of the sheathing member 14 may be bonded to
each other using a bonding agent. For the opposite sides
14a of the sheathing member 14, the same resin layers
of the upper and lower sheathing parts of the sheathing
member 14 are in direct contact with each other, whereby
uniform sealing at the opposite sides 14a of the sheathing
member 14 is accomplished by welding. For the upper
and lower ends 14b and 14c of the sheathing member
14, on the other hand, the electrode leads 11 and 12
protrude from the upper and lower ends 14b and 14c of
the sheathing member 14. For this reason, the upper and
lower ends 14b and 14c of the upper and lower sheathing
parts of the sheathing member 14 are thermally welded
to each other, while a film-shaped sealing member 16 is
interposed between the electrode leads 11 and 12 and
the sheathing member 14, in consideration of the thick-
ness of the electrode leads 11 and 12 and the difference
in material between the electrode leads 11 and 12 and
the sheathing member 14, so as to increase sealability.
[0006] In the pouch-shaped battery 10, however, the
battery cell 13 repeatedly expands and contracts during
the charge and the discharge of the pouch-shaped bat-
tery 10. As a result, the thermally welded regions of the
upper and lower ends 14b and 14c, especially the oppo-
site sides 14a, of the upper and lower sheathing parts of
the sheathing member 14, are easily separated from
each other. Furthermore, the mechanical strength of the
sheathing member 14 is low. In order to solve this prob-
lem, there have been proposed a method of applying an
epoxy resin or a silicon resin to the outside sealing region
of the sheathing member 14, and a method of mounting
batteries in additional members having sufficient me-
chanical strength, respectively, and stacking the addi-
tional members one on another.
[0007] However, the above-mentioned methods do not
provide high sealing force. Furthermore, when the above-
mentioned methods are used, the total weight and the
total size of the battery pack are increased, and the as-
sembly process of the battery pack is very complicated.
[0008] JP 2004 103258 A relates to a battery pack
formed by stacking unit cells. The battery pack is provided
with unit cells having an outer package case made of a
laminate film and pressure-welding members having a
contact face for pressing a heat-welded part of the outer
case. The unit cells are stacked with the heat-welded
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parts while being pressed by the pressure-welding mem-
bers.
[0009] JP H11 16546 A describes a flat battery. A gen-
erating element consisting of a positive electrode active
material, a positive electrode current collector, a negative
electrode active material, a negative electrode current
collector, and a separator containing an electrolyte is en-
closed by a package film consisting of an Al alloy foil, an
PET film laminated on the outer surface thereof, and a
melting PP film laminated on the inner surface thereof,
and a peripheral part is fused and sealed. The upper
surface and lower surface of the peripheral part are
nipped by a frame-like resin-made frame (thermoplastic
resin such as vinyl chloride) so as to enclose the periph-
eral part of the package from the side, whereby a flat
sealed battery is formed. The upper and lower surfaces
of the package except the peripheral part are substan-
tially flush with the upper and lower surfaces of the frame,
respectively, and the edge of the frame is rounded.
[0010] JP 2005 122927 A describes a battery pack. In
the battery pack, terminals are extracted from thermal
fusion parts of a power generating element housing
means comprising an aluminum laminate sheet in a non-
aqueous electrolyte secondary battery, and a plurality of
the nonaqueous electrolyte secondary batteries are com-
bined to form this battery pack. Frame bodies are dis-
posed between nonaqueous electrolyte secondary bat-
teries and at both ends of the row of these nonaqueous
electrolyte secondary batteries, and the frame bodies on
both sides of each nonaqueous electrolyte secondary
battery hold the sealed adhesion parts from both sides.
[0011] JP 2002 260609 A relates to a battery provided
with a laminate pack. A battery unit is formed by a battery
cell of a laminate pack, a circuit board electrically con-
nected to each terminal of the battery cell, and a connec-
tor provided on the circuit board. A plug-in portion of the
connector is exposed, and the battery cell, the circuit
board, and the connector are wrapped by a resinous mold
portion and integrated to be a battery.

SUMMARY OF THE INVENTION

[0012] Therefore, the present invention has been
made to solve the above problems, and other technical
problems that have yet to be resolved.
[0013] Specifically, it is an object of the present inven-
tion to provide a secondary battery of a novel structure
that is capable of increasing the mechanical strength of
a sheathing member, and, preferably, further increasing
a sealing force at a sealing region of the sheathing mem-
ber in a thin-type battery, such as a pouch-shaped bat-
tery.
[0014] It is another object of the present invention to
provide a secondary battery of a novel structure that can
be stacked on other secondary batteries, without the use
of additional members, so as to constitute a battery pack.
[0015] It is yet another object of the present invention
to provide a battery pack including the above-mentioned

secondary battery, whereby the structural stability of the
battery pack is excellent, the battery pack is generally
compact and lightweight, and the assembly process of
the battery pack is simplified.
[0016] In accordance with one aspect of the present
invention, the above and other objects can be accom-
plished by the provision of a secondary battery as defined
in claim 1 below. The secondary battery comprises an
electrode assembly for charging and discharging mount-
ed in a sheathing member including a metal layer and a
resin layer, wherein the secondary battery further com-
prises: a molded part (molding part), having a predeter-
mined thickness, at least partially formed at the outside
of the sheathing member.
[0017] The secondary battery according to the present
invention is a thin-type secondary battery generally hav-
ing a small thickness, and the secondary battery has a
sheathing member, which constitutes a battery case,
constructed, preferably, in a laminate structure including
a metal layer and a resin layer. A typical example of such
a secondary battery is a pouch-shaped battery using a
laminate sheet made of aluminum and resin as a sheath-
ing member. The sheathing member of the pouch-
shaped battery may be constructed in various structures.
For example, the sheathing member of the pouch-
shaped battery may be constructed in a structure in which
an electrode assembly is received in a receiving part
formed at the upper inner surface and/or the lower inner
surface of a one-unit folding type member, and the upper
and lower contact regions are sealed, or in a structure in
which an electrode assembly is received in a receiving
part formed at the upper inner surface and/or the lower
inner surface of a two-unit member, and the upper and
lower contact regions are sealed. A pouch-shaped bat-
tery with the above-stated structure is disclosed in PCT
International Application No. PCT/KR2004/003312,
which has been filed in the name of the applicant of the
present patent application, and to which the skilled reader
may refer for further details.
[0018] The electrode assembly comprises a cathode
and an anode, by which the charge and the discharge of
the battery are possible. The electrode assembly is con-
structed in a structure in which the cathode and the anode
are stacked while a separator is disposed between the
cathode and the anode. For example, the electrode as-
sembly is constructed in a jelly-roll type structure or in a
stack type structure. The cathode and the anode of the
electrode assembly may be constructed such that an
electrode tab of the cathode and an electrode tab of the
anode directly protrude outward from the battery. Alter-
natively, the cathode and the anode of the electrode as-
sembly may be constructed such that the electrode tab
of the cathode and the electrode tab of the anode are
connected to additional electrode leads, and the elec-
trode leads protrude outward from the battery. The pro-
truding direction of the electrode tabs or the electrode
leads is not particularly restricted. For example, the elec-
trode tabs or the electrode leads may protrude together
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from the upper end of the battery, the electrode tabs or
the electrode leads may protrude from the upper and
lower ends of the battery, respectively, while the elec-
trode tabs or the electrode leads are opposite to each
other, or the electrode tabs or the electrode leads may
protrude from the upper end and the side of the battery,
respectively, such that the electrode tabs or the electrode
leads are perpendicular to each other.
[0019] One of the characteristics of the present inven-
tion is that, as previously described, the molded part hav-
ing the predetermined thickness is at least partially
formed at the outside of the sheathing member. Conse-
quently, the molded part provides high structural stability,
whereby the mechanical strength of the sheathing mem-
ber is increased, and therefore, the battery module is
appropriately manufactured.
[0020] Generally, when the upper and lower sheathing
members constructed in the laminate structure are
sealed with each other, the contact regions of the upper
and lower sheathing members are integrally attached to
each other by applying heat and pressure to the contact
regions of the upper and lower sheathing members. Con-
sequently, in the case that the molded part is formed at
the sealing region such that the sealing region is wrapped
by the molded part, the sealing force is further increased.
In a preferred embodiment, the molded part may be
formed at the upper end sealing region, and/or the lower
end sealing region of the sheathing member. The molded
part formed at the upper end sealing region and the lower
end sealing region of the sheathing member serves to
increase the sealing force of the pouch-shaped battery
and to further increase the mechanical strength of the
pouch-shaped battery.
[0021] The predetermined thickness means a dimen-
sion greater than the thickness of the tightly coupled
sheathing member. The molded part has a thickness
greater than that of the battery cell. In the case that the
thickness of the molded part is greater than that of the
battery cell, as described above, batteries can be stably
stacked one on another while the batteries are spaced a
predetermined distance from each other due to the mold-
ed part. As a result, a shock-absorbing region for accept-
ing the change in thickness of the battery cell during the
charge and discharge of the battery is formed, and, fur-
thermore, a coolant flow channel for removing heat gen-
erated from the battery cell during the charge and dis-
charge of the battery is formed. The coolant is a material
for accomplishing heat dissipation from the battery cell.
For example, the coolant may be air or liquid.
[0022] According to the claimed invention, the molded
part is a side molded part integrally formed along the
entireties of the opposite side sealing regions of the
sheathing member, and therefore, the structural stability
is further improved when a plurality of secondary batter-
ies are stacked one on another so as to manufacture a
battery pack. According to circumstances, with the mold-
ed part being formed along the entireties of the opposite
side sealing regions of the sheathing member, at the

same time, additional molded parts, which are identical
to the above-described molded part, may be coupled to
the upper end part and/or the lower end part of the sheath-
ing member.
[0023] Forming of the molded part at the outside of the
sheathing member may be accomplished, for example,
by sealing the contact regions of the upper and lower
sheathing parts of the sheathing member, placing the
corresponding outside of the battery in the mold, and
injecting a molten material, a thermosetting and/or ultra-
violet- setting material, or a dehydration-setting material
such that the molten material, the thermosetting and/or
ultraviolet-setting material, or the dehydration-setting
material can be integrally formed at the corresponding
outside of the battery while the molten material, the ther-
mosetting and/or ultraviolet-setting material, or the de-
hydration-setting material has a predetermined thick-
ness. The material for the molded part is not particularly
restricted so long as the molded part can be formed with
the predetermined thickness, and the molded part can
be securely attached to the outside of the sheathing
member. A typical example of the material for the molded
part is plastic resin, although clay and concrete may also
be used as the material for the molded part. The plastic
resin may be formed (molded) at the outside sealing re-
gion of the sheathing member in various states, such as
monomer, oligomer, paste, and molten polymer. Accord-
ing to circumstances, filler for increasing strength may
be further contained in the plastic resin. For example,
thermoplastic resin, such as polyethylene, polypropyl-
ene, polystyrene, or polycarbonate, is applied in a molten
state, and is then cooled such that the thermoplastic resin
is hardened. Alternatively, thermosetting and/or ultravi-
olet- setting resin, such as epoxy resin or phenol resin,
may be applied in a liquid slurry state,
and may be then hardened using a catalyst, heat, or ul-
traviolet rays. However, kinds of resin are not particularly
restricted so long as the molded part according to the
present invention can be formed using the selected resin.
[0024] Although the molded part is formed along the
outside of the sheathing member such that the molded
part has a predetermined thickness, according to the
claimed invention, the molded part is provided with at
least one depression having relatively small thickness,
by which at least one uniform coolant flow channel is
formed when a plurality of batteries are stacked one on
another so as to manufacture a battery pack.
[0025] According to circumstances, one or more cou-
pling parts, which are selected from a group consisting
of coupling steps, coupling grooves, and through-holes,
may be formed at the molded part such that, when a
plurality of secondary batteries are stacked one on an-
other so as to manufacture a battery pack, the coupling
between the stacked batteries is more easily accom-
plished and/or the stacked batteries can be securely
mounted to an interior member for the battery pack (e.g.,
a battery pack housing). The location of the coupling parts
may be varied depending upon the coupling fashion.
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[0026] In accordance with another aspect of the
present invention, there is provided a medium- or large-
sized battery pack as defined in claim 9. The battery pack
is constructed by stacking a plurality of secondary bat-
teries with the above-stated construction one on another.
[0027] The battery pack is constructed in a structure
in which two or more secondary batteries (unit cells) are
stacked one on another and are electrically connected
with each other for the purpose of high output and large
capacity. The stacking of the unit cells may be accom-
plished in a structure in which the unit cells are in direct
contact with each other, such that the unit cells face each
other, without using additional members, or in a structure
in which one or more unit cells are mounted to an addi-
tional member, and a plurality of additional members are
stacked one on another. When the thickness of the
above-described molded part is greater than that of the
battery cell, and the molded part is formed at two or more
positions of the sheathing member, the unit cells can be
stacked one on another without using additional mem-
bers. Consequently, it is possible to manufacture a bat-
tery pack having a compact and lightweight structure.
[0028] According to circumstances, the battery pack
may be manufactured by arranging the unit cells at a
predetermined interval, and integrally forming the mold-
ed part at at least a portion of the outside of each unit
cell. This battery pack is different from the previously de-
scribed battery pack in that the molded part is formed
after the unit cells are stacked one on another. The mold-
ed part of this battery pack may have various structures,
as previously described. Specifically, the molded part
may be formed along the entireties of the opposite side
sealing regions of the respective unit cells, or may be
selectively formed at the upper and lower end sealing
regions of the respective unit cells. Also, the molded part
is provided with at least one depression (herein, through
passage) having relatively small thickness, by which at
least one coolant flow channel is formed between the
unit cells. Furthermore, coupling steps, coupling
grooves, or through-holes may be selectively formed at
the molded part such that, the unit cells can be easily
mounted to an interior member for the battery pack (e.g.,
a battery pack housing).
[0029] Preferably, the medium- or large-sized battery
pack according to the present invention is used as a pow-
er source for devices, such as electric vehicles, hybrid
electric vehicles, electric motorcycles, and electric bicy-
cles, which require high-output, large-capacity power
and to which various external forces, such as vibrations
and impacts, are applied.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a perspective view illustrating a convention-
al representative pouch- shaped battery;

FIG. 2 is a perspective view illustrating a secondary
battery according to an embodiment not forming part
of the claimed invention, but useful for understanding
the invention;

FIGS. 3 and 4 are a perspective view and a front
view respectively illustrating a battery module man-
ufactured using the secondary battery shown in FIG.
2 as a unit cell;

FIG. 5 is a perspective view illustrating a modification
of the secondary battery shown in FIG. 3;

FIG. 6 is a perspective view illustrating a secondary
battery according to an embodiment of the present
invention;

FIG. 7 is a perspective view illustrating a battery mod-
ule manufactured using the secondary battery
shown in FIG. 6 as a unit cell;

FIG. 8 is a perspective view illustrating a modification
of the secondary battery shown in FIG. 6;

FIGS. 9 to 11 are a perspective view, a front view,
and a side view respectively illustrating a battery
module manufactured using the secondary battery
shown in FIG. 8 as a unit cell;

FIGS. 12, 13, and 15 are perspective views illustrat-
ing secondary batteries according to other embodi-
ments of the present invention;

FIG. 14 is a perspective view illustrating a battery
module manufactured using the secondary battery
shown in FIG. 13 as a unit cell; and

FIG. 16 is a perspective view illustrating a battery
module manufactured using the secondary battery
shown in FIG. 15 as a unit cell.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0031] Now, an embodiment not forming part of the
claimed invention, but useful for understanding the in-
vention, and embodiments of the present invention will
be described in detail with reference to the accompanying
drawings. It should be noted, however, that the scope of
the present invention is not limited by the illustrated em-
bodiments, but by the appended claims.
[0032] FIG. 2 is a perspective view illustrating a sec-
ondary battery according to an embodiment not forming
part of the claimed invention. Referring to FIG. 2, the
secondary battery 100 is constructed such that the op-
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posite sides, the upper end part 144, and the lower end
part 146 are sealed while an electrode assembly (not
shown) is mounted between a two-unit pouch-shaped
sheathing member 140, and cathode and anode leads
110 and 120 protrude from the upper end and the lower
end of the battery 100, respectively. Between the elec-
trode leads 110 and 120 and the sheathing member 140
is interposed a film-shaped sealing member 160 for in-
creasing sealability between the electrode leads 110 and
120 and the sheathing member 140. At the opposite side
sealing regions of the battery 100 is formed a molded
part 200 having a thickness
slightly greater than that of the battery cell 130 such that
the molded part 200 uniformly extends along the entire-
ties of the opposite sides of the battery cell 130. The side
molded part 200 further increases a sealing force at the
opposite side sealing regions, which are relatively weak,
and, at the same time, increases the mechanical strength
of the battery 100. Moreover, the molded part 200 serves
as a frame when a plurality of secondary batteries 100
are stacked one on another so as to manufacture a high-
output, large-capacity battery pack. The side molded part
200 may be manufactured by thermally welding the seal-
ing regions at the opposite sides, the upper end part 144,
and the lower end part 146 of the sheathing member 140,
placing the opposite side sealing regions in a mold (not
shown), and injecting molten resin into the mold using
an insert injection molding method.
[0033] FIGS. 3 and 4 are a perspective view and a front
view respectively illustrating a battery module manufac-
tured using the secondary battery shown in FIG. 2 as a
unit cell.
[0034] Referring to these drawings, the molded part
200 is integrally formed at the opposite side sealing re-
gions of the battery cell 130. Consequently, the unit cells
100 constitute the battery module 300 without using ad-
ditional members, and coolant flow channels 400,
through which a coolant (e.g., air) flows, are formed be-
tween the respective unit cells 100.
[0035] On the other hand, the battery module 300 may
be manufactured by arranging the secondary batteries
100 in the mold at a predetermined interval, before the
side molded part 200 is formed at each secondary battery
100 as shown in FIG. 2, and integrally forming the molded
part 200 at the opposite side sealing regions of the sec-
ondary batteries 100. Specifically, the unit cells 100 are
stacked one on another, and then the side molded part
is integrally formed at the respective unit cells 100, which
is different from the formation of the side molded part as
described above. In the finally obtained battery module
300, however, the unit cells 100 are stacked one on an-
other without using additional members, and the coolant
flow channels 400 are formed between the unit cells 100,
which are the same as the above-described construction.
[0036] FIG. 5 is a perspective view typically illustrating
a modification of the secondary battery shown in FIG. 3.
The secondary battery 101 has a side molded part 201,
which is the same as that shown in FIG. 3, formed at the

opposite side sealing regions of a battery cell 131, and
molded parts 211 and 221 formed at the upper and lower
end sealing regions of the battery cell 131. Specifically,
the upper and lower end molded parts 211 and 221 are
formed at the upper and lower end sealing regions while
electrode leads 110 and 120 protrude from the upper and
lower end molded parts 211 and 221, respectively.
[0037] The upper and lower end molded parts 211 and
221 may be formed by inserting the secondary battery
101, to which a sealing process has been carried out by
thermal welding, into a mold, as described above with
reference to FIG. 3, and molding the upper and lower
end molded parts 211 and 221.
[0038] As another example, the upper and lower end
molded parts 211 and 221 may be previously formed as
additional members, and then the upper and lower end
molded parts 211 and 221 may be coupled to the upper
and lower end sealing regions 144 and 146 of the sec-
ondary battery 100 shown in FIG. 3. In this case, a cou-
pling structure may be formed at or a bonding agent may
be applied to the contact regions of the upper and lower
end molded parts 211 and 221 and the side molded part
201 so as to increase the coupling force between the
upper and lower end molded parts 211 and 221 and the
side molded part 201.
[0039] FIG. 6 is a perspective view illustrating a sec-
ondary battery according to an embodiment of the
present invention.
[0040] The secondary battery 102 shown in FIG. 6 is
different from the secondary battery 100 shown in FIG,
3 in that a plurality of depressions 232 are formed at the
side molded part 202. The depressions 232 are small-
thickness regions of the side molded part 202. The
number of the depressions 232 is not particularly restrict-
ed.
[0041] When a plurality of secondary batteries 101 are
stacked one on another as unit cells so as to constitute
a battery module 302 as shown in FIG. 7, coolant flow
channels 402 are formed at the opposite sides of the
secondary batteries 102 due to the depressions 232, and
molded parts are not formed at the upper and lower ends
of the secondary batteries 102, whereby open-structure
flow channels are formed.
[0042] Also, referring to FIG. 8, which is a perspective
view illustrating a modification of the secondary battery
102 shown in FIG. 6, the depressions 232 are also formed
at the upper and lower end molded parts 213 and 223.
The secondary battery 103 shown in FIG. 8 is different
from the secondary battery 102 shown in FIG. 6 in that
the molded parts 213 and 223 are formed at the upper
and lower ends of the secondary batteries 103. Also, the
secondary battery 103 shown in FIG. 8 is different from
the secondary battery 101 shown in FIG. 5 in that the
depressions 233 are formed at the side molded part 203
and the upper and lower end molded parts 213 and 223.
[0043] FIGS. 9 to 11 are a perspective view, a front
view, and a side view respectively illustrating a battery
module manufactured by stacking a plurality of second-
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ary batteries 103, one of which is shown in FIG. 8, one
on another as unit cells.
[0044] Referring to these drawings, the upper and low-
er end molded parts 213 and 223 as well as the side
molded part 203 are formed at each secondary battery
103, and therefore, the battery module 302 is even more
structurally stable. Furthermore, the coolant flow chan-
nels 403 are also formed at the upper and lower end of
each secondary battery 103 due to the depressions 233
formed at the upper and lower end molded parts 213 and
223. Consequently, heat generated from the unit cells
during the charge and the discharge of the unit cells is
more effectively removed. Especially, a large amount of
heat is generated from the electrode leads 110 and 120
of the secondary batteries 103 during the charge and the
discharge of the secondary batteries 103. Consequently,
the coolant flow channels 403 formed at the upper and
lower end molded parts 213 and 223 greatly assist the
heat dissipation of the electrode leads 110 and 120.
[0045] FIGS. 12, 13, and 15 are perspective views typ-
ically illustrating secondary batteries according to other
embodiments of the present invention.
[0046] The secondary battery 104 shown in FIG. 12
has coupling steps 244 formed at the upper and lower
ends of a side molded part 204. The secondary battery
105 shown in FIG. 13 has coupling grooves 255 formed
at a side molded part 205 in the lateral direction of the
secondary battery 105 in addition to coupling steps 245
formed at the upper and lower ends of the side molded
part 205. The secondary battery 106 shown in FIG. 15
has through-holes 266 vertically formed through a side
molded part 206. These coupling regions assist the sec-
ondary batteries 105; 106 to be stably fixed
to a battery pack housing (not shown) when the second-
ary batteries 105; 106 are stacked one on another as the
unit cells so as to constitute the battery module 305; 306
as shown in FIGS. 14 or 16.
[0047] For example, referring to FIG. 14, when a plu-
rality of secondary batteries 105, one of which is shown
in FIG. 13, are stacked one on another so as to constitute
a battery module 305, and the battery module 305 is re-
ceived in a battery pack housing (not shown) having a
receiving space corresponding to the size of the battery
module 305, the steps 245 formed at the upper and lower
ends of the side molded parts 205 of the secondary bat-
teries 105 are engaged with coupling parts (not shown)
formed in the battery pack housing, whereby the second-
ary batteries are stably fixed. Alternatively, protrusions
(not shown) formed in the battery pack housing may be
engaged into the coupling grooves 255 of the molded
parts 205 such that the secondary batteries 105 are cor-
rectly positioned in the receiving space of the battery pack
housing, and an additional member having coupling
parts, which are engaged with the steps 245, may be
coupled to the upper end surface of the battery pack
housing, from which the electrode terminals 110 and 120
protrude, so as to constitute the battery pack.
[0048] As another example, referring to FIG. 16, after

the secondary batteries 106 are stacked one on another
so as to constitute the battery module 306, fasteners (not
shown) are inserted into the through-holes 266, which
are vertically formed through the side molded parts 206,
such that the secondary batteries 106 are fixed to the
battery pack housing (not shown), so as to constitute the
battery pack.
[0049] As described above, the secondary battery and
the battery pack can be constructed in various structures
according to the present invention.
[0050] Although the preferred embodiments of the
present invention have been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
within the scope of the appended claims.

INDUSTRIAL APPLICABILITY

[0051] As apparent from the above description, the
molded part is formed at the outside of the sheathing
member of the secondary battery. Consequently, the
secondary battery according to the present invention has
high mechanical strength, and therefore, it is possible to
construct a battery pack without using addition members,
such as cartridges. When the molded part is formed at
the sealing region, which is weak, the molded part in-
creases the mechanical strength and the sealing force
of the secondary battery. Consequently, a battery pack
including the secondary batteries as unit cells can be
manufactured generally in a compact structure and with
relatively small weight, and the assembly process of the
battery pack is greatly simplified. The battery pack ac-
cording to the present invention has high structural sta-
bility. Consequently, the battery pack can be preferably
used as a power source for electric vehicles, hybrid elec-
tric vehicles, electric motorcycles, and electric bicycles.

Claims

1. A secondary battery comprising an electrode assem-
bly for charging and discharging mounted in a
sheathing member (140) including a metal layer and
a resin layer, wherein the secondary battery further
comprises:

a molded part (202), having a predetermined
thickness, at least partially formed at the outside
of the sheathing member (140),
wherein the molded part (202) has a thickness
greater than that of a battery cell (130, 131), such
that, when a plurality of batteries (102) are
stacked one on another, the batteries (102) are
spaced a predetermined distance from each
other due to the molded part (202);
wherein the molded part (202) is provided with
at least one depression (232) having relatively
small thickness, by which at least one uniform
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coolant flow channel (402) is formed when a plu-
rality of batteries (102) are stacked one on an-
other;
wherein the secondary battery (102) has oppo-
site sides, an upper end (144), and a lower end
(146); and
wherein the molded part (202) is a side molded
part integrally formed along the entireties of the
opposite side sealing regions of the sheathing
member (140) such that the sealing regions are
wrapped by the molded part (202).

2. The secondary battery according to claim 1, wherein
the secondary battery (102) is a pouch-shaped bat-
tery, the sheathing member (140) of which is made
of a laminate sheet consisting of aluminum and resin.

3. The secondary battery according to claim 1 , wherein
the sheathing member (140) is constructed in a
structure in which an electrode assembly is received
in a receiving part formed at the upper inner surface
and/or the lower inner surface of a one-unit folding
type member, and the upper and lower contact re-
gions are sealed, or in a structure in which an elec-
trode assembly is received in a receiving part formed
at the upper inner surface and/or the lower inner sur-
face of a two-unit member, and the upper and lower
contact regions are sealed.

4. The secondary battery according to claim 1, further
comprising an upper end molded part formed at the
upper end sealing region (144), and a lower end
molded part formed at the lower end sealing region
(146) of the sheathing member (140) .

5. The secondary battery according to claim 1, wherein
the molded part (202) comprises a molten material,
a thermosetting and/or ultraviolet-setting material, or
a dehydration-setting material.

6. The secondary battery according to claim 1, wherein
the molded part (202) is provided with one or more
coupling parts, which are selected from a group con-
sisting of coupling steps (244; 245), coupling
grooves (255), and through-holes (266), such that,
when a plurality of secondary batteries (102) are
stacked one on another so as to manufacture a bat-
tery pack, the coupling between the stacked batter-
ies is more easily accomplished and/or the stacked
batteries can be securely mounted to an interior
member for the battery pack.

7. A medium- or large-sized battery pack including a
plurality of secondary batteries according to any one
of claims 1 to 6 as unit cells.

8. Use of the battery pack according to claim 7 as a
power source for electric vehicles, hybrid electric ve-

hicles, electric motorcycles, or electric bicycles.

Patentansprüche

1. Sekundärbatterie, umfassend eine Elektrodenan-
ordnung zum Laden und Entladen, die in einem Hül-
lelement (140) angebracht ist, das eine Metallschicht
und eine Harzschicht einschließt, wobei die Sekun-
därbatterie ferner umfasst:

ein Formteil (202) mit einer vorbestimmten Di-
cke, das mindestens teilweise an der Außensei-
te des Hüllelements (140) gebildet ist,
wobei das Formteil (202) eine Dicke aufweist,
die größer ist als die einer Batteriezelle (130,
131), derart, dass wenn eine Vielzahl von Bat-
terien (102) aufeinander gestapelt werden, die
Batterien (102) aufgrund des Formteils (202) um
einen vorbestimmten Abstand voneinander be-
abstandet sind;
wobei das Formteil (202) mit mindestens einer
Vertiefung (232) mit relativ geringer Dicke ver-
sehen ist, durch die, wenn eine Vielzahl von Bat-
terien (102) aufeinander gestapelt werden, min-
destens ein einheitlicher Kühlmittelströmungs-
kanal (402) gebildet wird;
wobei die Sekundärbatterie (102) gegenüberlie-
gende Seiten, ein oberes Ende (144) und ein
unteres Ende (146) aufweist; und
wobei es sich bei dem Formteil (202) um ein
Seitenformteil handelt, das entlang der Gesamt-
heit der Dichtungsbereiche des Hüllelements
(140) auf den gegenüberliegenden Seiten ein-
stückig gebildet ist, derart, dass die Dichtungs-
bereiche vom Formteil (202) eingepackt sind.

2. Sekundärbatterie nach Anspruch 1, wobei es sich
bei der Sekundärbatterie (102) um eine beutelförmi-
ge Batterie handelt, deren Hüllelement (140) aus ei-
ner aus Aluminium und Harz bestehenden Laminat-
folie gefertigt ist.

3. Sekundärbatterie nach Anspruch 1, wobei das Hül-
lelement (140) in einer Struktur aufgebaut ist, bei der
eine Elektrodenanordnung in einem Aufnahmeteil
aufgenommen ist, der an der oberen Innenfläche
und/oder der unteren Innenfläche eines einteiligen
faltbaren Elements gebildet ist, und der obere und
untere Kontaktbereich abgedichtet sind, oder in ei-
ner Struktur, bei der eine Elektrodenanordnung in
einem Aufnahmeteil aufgenommen ist, der an der
oberen Innenfläche und/oder der unteren Innenflä-
che eines zweiteiligen Elements gebildet ist, und der
obere und untere Kontaktbereich abgedichtet sind.

4. Sekundärbatterie nach Anspruch 1, die ferner ein
Formteil am oberen Ende, das am Dichtungsbereich
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(144) am oberen Ende gebildet ist, und ein Formteil
am unteren Ende, das am Dichtungsbereich (146)
am unteren Ende des Hüllelements (140) gebildet
ist, umfasst.

5. Sekundärbatterie nach Anspruch 1, wobei das
Formteil (202) ein geschmolzenes Material, ein wär-
mehärtendes und/oder UV-härtendes Material oder
ein trocknungshärtendes Material umfasst.

6. Sekundärbatterie nach Anspruch 1, wobei das
Formteil (202) mit einem oder mehreren Koppeltei-
len versehen ist, die ausgewählt sind aus einer Grup-
pe bestehend aus Koppelstufen (244; 245), Koppel-
nuten (255) und Durchgangslöchern (266), derart,
dass wenn eine Vielzahl von Sekundärbatterien
(102) aufeinander gestapelt werden, um einen Bat-
teriepack herzustellen, die Kopplung zwischen den
gestapelten Batterien leichter bewerkstelligt wird
und/oder die gestapelten Batterien sicher an einem
Innenelement für den Batteriepack angebracht wer-
den können.

7. Mittelgroßer oder großer Batteriepack, der eine Viel-
zahl von Sekundärbatterien nach einem der Ansprü-
che 1 bis 6 als Einheitszellen einschließt.

8. Verwendung des Batteriepacks nach Anspruch 7 als
eine Stromquelle für Elektrofahrzeuge, Hybrid-Elek-
trofahrzeuge, Elektromotorräder oder Elektrofahrrä-
der.

Revendications

1. Batterie rechargeable comprenant un ensemble
d’électrodes pour le chargement et le déchargement
monté dans un élément de revêtement (140) incluant
une couche de métal et une couche de résine, dans
laquelle la batterie rechargeable comprend en
outre :

une pièce moulée (202), présentant une épais-
seur prédéterminée, au moins partiellement for-
mée à l’extérieur de l’élément de revêtement
(140),
dans laquelle la pièce moulée (202) présente
une épaisseur supérieure à celle d’un élément
de batterie (130, 131), de telle sorte que, lors-
qu’une pluralité de batteries (102) sont empilées
l’une sur l’autre, les batteries (102) sont espa-
cées selon une distance prédéterminée l’une de
l’autre en raison de la pièce moulée (202) ;
dans laquelle la pièce moulée (202) est pourvue
d’au moins une dépression (232) présentant
une épaisseur relativement faible, grâce à la-
quelle au moins un canal d’écoulement uniforme
de fluide refroidissant (402) est formé lorsqu’une

pluralité de batteries (102) sont empilées l’une
sur l’autre ;
dans laquelle la batterie rechargeable (102) pré-
sente des côtés opposés, une extrémité supé-
rieure (144) et une extrémité inférieure (146) ; et
dans laquelle la pièce moulée (202) est une piè-
ce moulée latérale formée d’une seule pièce le
long de la totalité des régions de scellement la-
térales opposées de l’élément de revêtement
(140) de telle façon que les régions de scelle-
ment sont enveloppées par la pièce moulée
(202).

2. Batterie rechargeable selon la revendication 1, dans
laquelle la batterie rechargeable (102) est une bat-
terie en forme de poche, dont l’élément de revête-
ment (140) est réalisé à partir d’une feuille stratifiée
constituée d’aluminium et de résine.

3. Batterie rechargeable selon la revendication 1, dans
laquelle l’élément de revêtement (140) est construit
selon une structure dans laquelle un ensemble
d’électrodes est reçu dans une partie de réception
formée à la surface intérieure supérieure et/ou à la
surface intérieure inférieure d’un élément de type
pliant en une seule pièce, et les régions de contact
supérieure et inférieure sont scellées, ou selon une
structure dans laquelle un ensemble d’électrodes est
reçu dans une partie de réception formée à la surface
intérieure supérieure et/ou à la surface intérieure in-
férieure d’un élément en deux pièces, et les régions
de contact supérieure et inférieure sont scellées.

4. Batterie rechargeable selon la revendication 1, com-
prenant en outre une pièce moulée d’extrémité su-
périeure formée au niveau de la région de scellement
d’extrémité supérieure (144) et une pièce moulée
d’extrémité inférieure formée au niveau de la région
de scellement d’extrémité inférieure (146) de l’élé-
ment de revêtement (140).

5. Batterie rechargeable selon la revendication 1, dans
laquelle la pièce moulée (202) comprend une matiè-
re fondue, une matière thermodurcissable et/ou dur-
cissable aux ultraviolets, ou une matière durcissable
par déshydratation.

6. Batterie rechargeable selon la revendication 1, dans
laquelle la pièce moulée (202) est pourvue d’une ou
plusieurs parties de couplage, qui sont choisies par-
mi un groupe constitué par des gradins de couplage
(244 ; 245), des rainures de couplage (255) et des
trous traversants (266), de telle façon que, lors-
qu’une pluralité de batteries rechargeables (102)
sont empilées l’une sur l’autre de manière à fabriquer
un bloc de batterie, le couplage entre les batteries
empilées est réalisé plus facilement et/ou les batte-
ries empilées peuvent être montées fermement sur
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un élément intérieur destiné au bloc de batterie.

7. Bloc de batterie de taille moyenne ou de grande taille
incluant une pluralité de batteries rechargeables se-
lon l’une quelconque des revendications 1 à 6 à titre
d’éléments unitaires.

8. Utilisation du bloc de batterie selon la revendication
7 comme source d’alimentation pour des véhicules
électriques, des véhicules électriques hybrides, des
motocyclettes électriques ou des vélos électriques.
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