
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

18
8 

28
3

A
1

TEPZZ¥_88 8¥A_T
(11) EP 3 188 283 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
05.07.2017 Bulletin 2017/27

(21) Application number: 16206999.1

(22) Date of filing: 27.12.2016

(51) Int Cl.:
H01M 2/10 (2006.01) H01M 10/613 (2014.01)

H01M 10/6551 (2014.01) H01M 10/6555 (2014.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 29.12.2015 KR 20150188089

(71) Applicant: SK Innovation Co., Ltd.
Seoul 03188 (KR)

(72) Inventors:  
• Choi, Eun Jeong

34124 Daejeon (KR)
• Ju, Seung Hoon

34124 Daejeon (KR)

(74) Representative: Stolmár & Partner 
Patentanwälte PartG mbB
Blumenstraße 17
80331 München (DE)

(54) BATTERY MODULE AND METHOD OF MANUFACTURING THE SAME

(57) A battery module and a method of manufactur-
ing the same are provided. The battery module includes
a case providing an internal space, a plurality of battery
cells disposed in the internal space of the case, and at

least one cooling unit interposed between the battery
cells to be in surface contact with the battery cells and
dissipating heat generated by the battery cells externally.
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Description

CROSS-REFERENCE TO RELATED APPLICA-
TION(S)

[0001] This application claims benefit of priority to Ko-
rean Patent Application No. 10-2015-0188089 filed on
December 29, 2015 in the Korean Intellectual Property
Office, the disclosure of which is incorporated herein by
reference in its entirety.

BACKGROUND

1. FIELD

[0002] The present disclosure relates to a battery mod-
ule and a method of manufacturing the same.

2. DESCRIPTION OF RELATED ART

[0003] Unlike primary batteries, secondary batteries
may be charged and discharged with electrical energy.
Thus, secondary batteries may be applied to various
fields, for example, in the arts of digital cameras, mobile
phones, notebook computers, and hybrid vehicles. Ex-
amples of secondary batteries may include a nickel-cad-
mium battery, a nickel-metal hydride battery, a nickel-
hydrogen battery, a lithium secondary battery, and the
like.
[0004] Among such secondary batteries, research into
lithium secondary batteries having a high energy density
and high discharge voltages is being actively undertaken.
Recently, lithium secondary batteries have been manu-
factured as flexible pouch type battery cells, and a plu-
rality of such flexible pouch type battery cells may be
connected to one another to be configured and used in
module form.
[0005] Efficiency and performance of such battery
modules greatly depends on temperature. For example,
when a battery is discharged at a relatively high temper-
ature, a problem in which the life of a battery module may
be significantly reduced may occur.

SUMMARY

[0006] An aspect of the present disclosure is to provide
a battery module of which a volume may be significantly
reduced while having a further efficient cooling structure,
and a method of manufacturing the same.
[0007] According to an aspect of the present disclo-
sure, a battery module includes a case providing an in-
ternal space, a plurality of battery cells disposed in the
internal space of the case, and at least one cooling unit
interposed between the battery cells to be in surface con-
tact with the battery cells and dissipating heat generated
by the battery cells externally.
[0008] The at least one cooling unit may include a cool-
ing plate disposed in such a manner that two surfaces of

the cooling plate are in surface contact with the battery
cells, and a heat dissipating member connected to the
cooling plate and disposed externally of the case.
[0009] The case may include a main frame having two
open sides, and sides covers coupled to the two open
sides of the main frame to form the internal space
[0010] The main frame may include two buffer plates
disposed in a central portion of the main frame, and the
two buffer plates may be spaced apart from each other
by a predetermined distance.
[0011] The two buffer plates may include protrusions
protruding in a single direction, and may be disposed in
such a manner that the protrusions contact each other.
[0012] The battery module may further include a plu-
rality of cell guides disposed to correspond to positions
of surface contact portions between the battery cells and
to correspond to contours of the battery cells.
[0013] The plurality of cell guides may be disposed on
the buffer plates and the cooling plate of the at least cool-
ing unit disposed between the battery cells.
[0014] A portion of the sealing cover, contacting the
main frame and the side covers, may be formed of a
material having elasticity.
[0015] The sealing cover may include a gas outlet ex-
ternally discharging gas generated in the case.
[0016] Each of the side covers may include a cover
plate in surface contact with a battery cover, and a side
frame disposed along a periphery of the cover plate and
bonded to the main frame.
[0017] The cover plate may be formed of a metal, and
may include a protrusion protruding inwardly in a single
direction.
[0018] The battery module may further include an elas-
tic member interposed between the heat dissipating
member and the case.
[0019] According to an aspect of the present disclo-
sure, a battery module includes a case providing an in-
ternal space, and a plurality of battery cells disposed in
the internal space of the case. The case includes a main
frame of which two sides are open, side covers coupled
to the two open sides of the main frame to form the in-
ternal space, and at least one sealing cover connected
to a coupling portion between the main frame and the
side covers in padded form, to seal the internal space.
[0020] According to an aspect of the present disclo-
sure, a method of manufacturing a battery module in-
cludes coupling inner battery cells to two open sides of
a main frame including a buffer plate therein, respective-
ly; coupling cooling units to outer sides of the inner battery
cells, respectively; coupling outer battery cells to outer
sides of the cooling units, respectively; and bonding side
covers to outer sides of the outer battery cells, respec-
tively.
[0021] The coupling side covers may include coupling
the main frame to the side covers in such a manner that
protrusions formed on the main frame are inserted in
grooves formed in the side covers, and bonding the side
covers to the main frame by irradiating a laser beam onto
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the protrusions.
[0022] The method may further include sealing an in-
ternal space in which the battery cells are disposed, by
coupling at least one sealing cover to a coupling portion
between the main frame and the side covers, to seal the
internal space in which the battery cells are disposed.

BRIEF DESCRIPTION OF DRAWINGS

[0023] The above and other aspects, features and oth-
er advantages of the present disclosure will be more
clearly understood from the following detailed description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a schematic perspective view of a battery
module according to an exemplary embodiment in
the present disclosure;
FIG. 2 is a rear perspective view of the battery mod-
ule illustrated in FIG. 1;
FIG. 3 is an exploded perspective view of the battery
module illustrated in FIG. 1;
FIG. 4 is an enlarged perspective view of a main
frame illustrated in FIG. 3;
FIG. 5 is an enlarged perspective view of a side cover
illustrated in FIG. 3;
FIG. 6 is an enlarged perspective view of a cooling
unit illustrated in FIG. 3;
FIG. 7 is a schematic cross-sectional view illustrating
a cross section taken along line I-I’ illustrated in FIG.
1; and
FIG. 8 is an enlarged perspective view of a second
sealing cover illustrated in FIG. 3.

DETAILED DESCRIPTION

[0024] Hereinafter, embodiments of the present disclo-
sure will be described as follows with reference to the
attached drawings.
[0025] The present disclosure may, however, be ex-
emplified in many different forms and should not be con-
strued as being limited to the specific embodiments set
forth herein. Rather, these embodiments are provided so
that this disclosure will be thorough and complete, and
will fully convey the scope of the disclosure to those
skilled in the art.
[0026] Throughout the specification, it will be under-
stood that when an element, such as a layer, region or
wafer (substrate), is referred to as being "on," "connected
to," or "coupled to" another element, it can be directly
"on," "connected to," or "coupled to" the other element
or other elements intervening therebetween may be
present. In contrast, when an element is referred to as
being "directly on, " "directly connected to," or "directly
coupled to" another element, there may be no elements
or layers intervening therebetween. Like numerals refer
to like elements throughout. As used herein, the term
"and/or" includes any and all combinations of one or more

of the associated listed items.
[0027] It will be apparent that though the terms first,
second, third, etc. may be used herein to describe various
members, components, regions, layers and/or sections,
these members, components, regions, layers and/or sec-
tions should not be limited by these terms. These terms
are only used to distinguish one member, component,
region, layer or section from another region, layer or sec-
tion. Thus, a first member, component, region, layer or
section discussed below could be termed a second mem-
ber, component, region, layer or section without depart-
ing from the teachings of the embodiments.
[0028] Spatially relative terms, such as "above," "up-
per," "below," and "lower" and the like, may be used here-
in for ease of description to describe one element’s re-
lationship to another element (s) as shown in the figures.
It will be understood that the spatially relative terms are
intended to encompass different orientations of the de-
vice in use or operation in addition to the orientation de-
picted in the figures. For example, if the device in the
figures is turned over, elements described as "above,"
or "upper" other elements would then be oriented "be-
low," or "lower" the other elements or features. Thus, the
term "above" can encompass both the above and below
orientations depending on a particular direction of the
figures. The device may be otherwise oriented (rotated
90 degrees or at other orientations) and the spatially rel-
ative descriptors used herein may be interpreted accord-
ingly.
[0029] The terminology used herein describes partic-
ular embodiments only, and the present disclosure is not
limited thereby. As used herein, the singular forms "a,"
"an," and "the" are intended to include the plural forms
as well, unless the context clearly indicates otherwise. It
will be further understood that the terms "comprises, "
and/or "comprising" when used in this specification,
specify the presence of stated features, integers, steps,
operations, members, elements, and/or groups thereof,
but do not preclude the presence or addition of one or
more other features, integers, steps, operations, mem-
bers, elements, and/or groups thereof.
[0030] Hereinafter, embodiments of the present disclo-
sure will be described with reference to schematic views
illustrating embodiments of the present disclosure. In the
drawings, for example, due to manufacturing techniques
and/or tolerances, modifications of the shape shown may
be estimated. Thus, embodiments of the present disclo-
sure should not be construed as being limited to the par-
ticular shapes of regions shown herein, for example, to
include a change in shape results in manufacturing. The
following embodiments may also be constituted by one
or a combination thereof.
[0031] The contents of the present disclosure de-
scribed below may have a variety of configurations and
propose only a required configuration herein, but are not
limited thereto.
[0032] Referring to FIGS. 1 to 3, a battery module 1
according to an exemplary embodiment may include a
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plurality of battery cells 10, a case 50, housing the plu-
rality of battery cells 10 therein, and a cooling unit 30
cooling the battery cells 10.
[0033] The battery cells 10 may include a secondary
battery, such as a rechargeable lithium secondary bat-
tery, a nickel-hydrogen secondary battery, or the like. For
example, a nickel-hydrogen secondary battery may be a
secondary battery in which nickel is used for formation
of a positive pole, a hydrogen storage alloy is used for
formation of a negative pole, and an aqueous alkaline
solution is used as an electrolyte. Thus, since the nickel-
hydrogen secondary battery has a relatively high capac-
ity per unit volume, the nickel-hydrogen secondary bat-
tery may be used in various fields, such as energy storage
use, as well as being used as an energy source in an
electric vehicle (EV), a hybrid vehicle (HEV), or the like.
[0034] The battery cells 10 according to the exemplary
embodiment may include electrode tabs 12 protruding
toward two sides of a cell case 11. The battery cells 10
may have, for example, a pouch type structure, but are
not limited thereto.
[0035] The cell case 11 may be formed, for example,
by performing an insulation treatment on a surface of a
metal layer formed of aluminum. In the insulation treat-
ment, a modified polypropylene, such as cast polypro-
pylene (CPP), a polymer resin, may be applied, as a ther-
mosetting layer, to the surface of the metal layer, and a
resin material such as nylon or polyethylene terephtha-
late (PET) may be formed on an outer surface thereof.
[0036] The electrode tab 12 may include a positive
electrode tab and a negative electrode tab, and the pos-
itive electrode tab and the negative electrode tab may be
disposed in a structure in which the positive electrode
tab and the negative electrode tab protrude from two
sides of the cell case 11 to be spaced apart from each
other. The positive electrode tab and the negative elec-
trode tab may be connected to an electrode assembly
(not shown) disposed inside the cell case 11.
[0037] The positive and negative electrode tabs may
be formed of a metal having a thin plate shape. For ex-
ample, the positive electrode tab may be formed of an
aluminum (Al) material, and the negative electrode tab
may be formed of a copper (Cu) material, but are not
limited thereto.
[0038] The plurality of battery cells 10 may be arranged
in such a manner that the electrode tabs 12, of the re-
spective battery cells 10, are disposed in the same di-
rection. The plurality of battery cells 10 may be electrically
connected to each other through the electrode tabs 12
of the respective battery cells 10.
[0039] The case 50 may include a main frame 60 and
side covers 70.
[0040] FIG. 4 is an enlarged perspective view of the
main frame illustrated in FIG. 3, while FIG. 5 is an en-
larged perspective view of the side cover illustrated in
FIG. 3.
[0041] Referring to FIGS. 4 and 5, the main frame 60
may be disposed in a central portion of the battery module

1 to form a skeleton of the battery module 1.
[0042] The main frame 60 may have a size allowing
the battery cell 10 to be accommodated therein, by cor-
responding to a size of the battery cell 10, and may be
configured in a manner in which it surrounds the battery
cell 10 along a circumference thereof.
[0043] Thus, the main frame 60 may be formed to have
a quadrangular ring shape of which two sides are open.
[0044] Further, a plurality of battery cells 10 may be
accommodated in an internal space S of the main frame
60. Thus, a thickness of the main frame 60 may define
an overall thickness of the battery module 1.
[0045] A buffer plate 65 may be disposed in the main
frame 60.
[0046] FIG. 7 is a schematic cross-sectional view taken
along line I-I ’of FIG. 1.
[0047] Further, with reference to FIG. 7, the buffer plate
65 may be disposed in such a manner that the buffer
plate entirely blocks the internal space S of the main
frame 60 in a central portion thereof, and two buffer plates
65 may be disposed to be spaced apart from each other
in parallel.
[0048] The buffer plate 65 may be formed of a relatively
thin, rigid material. In an exemplary embodiment, a metal
plate material may be used. The buffer plate 65 may be
disposed in such a manner that an outer surface of the
buffer plate may contact the battery cell 10. In addition,
protruding portions 65a partially bent and protruding in a
single direction may be formed inside the buffer plate 65.
[0049] As illustrated in FIG. 7, the protruding portions
65a protruding from two buffer plates 65 may be arranged
to be in contact with each other. Thus, the two buffer
plates 65 may maintain a spacing distance therebetween
equal to that of protruding distances of the protruding
portions 65a.
[0050] The buffer plate 65 may be provided for expan-
sion of the battery cell 10. For example, in the case of a
general battery cell, the battery cell may often expand
during use. In this case, if there is no space in the case
50, the case 50 may be deformed and damaged by the
expansion of the battery cell.
[0051] Thus, in the case of the battery module 1 ac-
cording to the exemplary embodiment, two buffer plates
65 may be used to form a buffer space B in a central
portion of the main frame 60.
[0052] Thus, in the case in which the battery cell 10
expands, the buffer plates 65 may be pressed and the
buffer space B may be reduced by an amount equal to
the amount by which the battery cell 10 has expanded.
Thus, even when the battery cell 10 expands, an appear-
ance of the case 50 or the battery module 1 may not be
deformed or damaged.
[0053] A protruding distance from the buffer plate 65
may be set to 10% of a thickness T1 of the battery cell
10. Thus, a width of the buffer space B may be formed
to correspond to 20% of the thickness T1 of the battery
cell 10, but is not limited thereto.
[0054] The side covers 70 may be coupled to the open
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sides of the main frame 60. Thus, the side covers 70 may
be provided as two covers to be coupled to two sides of
the main frame 60, respectively.
[0055] In an example, when the side covers 70 are
coupled to the main frame 60, the internal space S may
be formed between the side covers 70 and in the main
frame 60, and the space S may be used as a space in
which the battery cell 10 and the cooling unit 30 to be
described later may be disposed.
[0056] The side covers 70 may be in surface contact
with the battery cells 10 to uniformly distribute pressure
applied externally, to overall surfaces of the battery cells
10. For example, the side covers 70 may serve as cush-
ioning members protecting the battery cells 10 while al-
leviating external impacts.
[0057] The side covers 70 may be formed to have a
generally-flat plate shape, and may respectively be con-
figured to include a side plate 75 and a side frame 72.
[0058] The side plate 75 may be disposed to be in sur-
face contact with the battery cell 10, and the side frame
72 may be disposed along a periphery of the side plate
75. Thus, the side frame 72 may be formed as a hollow
quadrangular frame, and the side plate 75 may be insert-
edly disposed inside the side frame 72.
[0059] The side plate 75 may be formed of a metal
having relatively high thermal conductivity, and may in-
clude a protrusion 75a protruding inwardly therefrom. As
the protrusion 75a is formed, for example, when the bat-
tery cell 10 expands, the side plate 75 may be deformed
while corresponding to the expanded shape of the battery
cell 10.
[0060] The side frame 72 may be formed of an insu-
lating material such as a resin, or may be integrally joined
with the side plate 75 through a separate fastening mem-
ber such as a screw or a rivet.
[0061] In the case of the battery module 1 according
to the exemplary embodiment, the side covers 70 may
be joined to the main frame 60 by laser welding. To this
end, the side frame 72 may be formed of a transparent
material through which a laser beam may pass.
[0062] Thus, during a bonding process, a laser beam
may pass through the side frame 72 and may be irradi-
ated onto a contact surface between the side frame 72
and the main frame 60. Thus, plastic welding may be
performed between the side frame 72 and the main frame
60.
[0063] The cooling unit 30 may be disposed between
the battery cells 10 to discharge heat generated by the
battery cells 10 externally.
[0064] FIG. 6 is an enlarged perspective view of the
cooling unit illustrated in FIG. 3.
[0065] Referring to FIGS. 3 and 6, the cooling unit 30
according to the exemplary embodiment may include a
cooling plate 35, a cooling frame 32, and a heat dissipat-
ing member 37.
[0066] The cooling plate 35 may be disposed to be in
contact with the battery cell 10, and may be disposed
inside the cooling frame 32.

[0067] The cooling plate 35 may be formed of a metal
having relatively high thermal conductivity, and may be
formed as a flat surface without protruding regions to
secure a significant contact area thereof with the battery
cells 10.
[0068] The cooling frame 32 may be disposed along a
periphery of the cooling plate 35 similarly to a manner of
the side frame 72 described above. For example, the
cooling frame 32 may be formed as a hollow quadran-
gular frame, and the cooling plate 35 may be disposed
inside the side frame 72.
[0069] The cooling frame 32 may be formed of an in-
sulating material such as a resin, or may be integrally
joined to the cooling plate 35 through a separate fasten-
ing member such as a screw or a rivet.
[0070] The heat dissipating member 37 may be dis-
posed on one side of the cooling frame 32, and may be
connected to the cooling plate 35 in such a manner in
which at least a portion thereof may be in contact with
the cooling plate 35. Thus, heat transferred to the cooling
plate 35 from the battery cells 10 may be dissipated ex-
ternally through the heat dissipating member 37.
[0071] The heat dissipating member 37 may be formed
using a metal member having a relatively large surface
area to effectively emit heat. In the exemplary embodi-
ment, the heat dissipating member 37 may be formed by
bending a metal plate in zigzag form, but is not limited
thereto. Any form capable of effectively dissipating heat
externally may be configured variously. For example, as
the heat dissipating member 37, a general heat sink may
be used.
[0072] An elastic member 39 may also be interposed
between the heat dissipating member 37 and the main
frame 60 to seal the internal space S of the case 50. The
elastic member 39 may be formed of a material, such as
rubber or silicon, having elasticity and sealing a space
between the heat dissipating member 37 and the main
frame 60.
[0073] In the exemplary embodiment, the cooling unit
30 may be insertedly disposed into two sides of the main
frame 60, respectively. In addition, the battery cells 10
may be disposed on two sides of the cooling unit 30,
based on the cooling unit 30, respectively.
[0074] Thus, since two battery cells 10 are disposed
on two sides of each of two cooling units 30, respectively,
the battery module 1 according to the exemplary embod-
iment may include a total of four battery cells 10.
[0075] However, the configurations according to ex-
emplary embodiments are not limited thereto. For exam-
ple, the battery module 1 according to an exemplary em-
bodiment may include two or more cooling units 30, and
may include a relatively large number of battery cells 10
corresponding thereto. In this case, the main frame 60
may be provided as a plurality of main frames as needed.
[0076] In addition, in the case of the battery module 1
according to the exemplary embodiment, a plurality of
cell guides 90 may be disposed on the buffer plate 65 or
the cooling plate 35.
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[0077] The cell guides 90 may be members defining a
position of the battery cell 10, and may be disposed on
a surface of the buffer plate 65 or the cooling plate 35,
contacting the battery cell 10, to correspond to a contour
of the battery cell. In the exemplary embodiment, the cell
guides 90 may be respectively disposed on portions of
the buffer plate 65 or the cooling plate 35, corresponding
to corners of the battery cells 10.
[0078] As the cell guides 90 are provided, a coupling
position of the battery cell 10 may be definite, and thus
the battery cell 10 may be easily coupled to the main
frame 60. Further, since the battery cell 10 is fixed such
that the battery cell 10 may not be shaken during a weld-
ing or assembling process, the battery cell 10 may be
prevented from being damaged or deformed during a
manufacturing process thereof.
[0079] The cell guides 90 may be formed of a material,
such as rubber, having elasticity, for example, a thermo-
plastic elastomer (TPE), but are not limited thereto.
[0080] The cell guides 90 according to the exemplary
embodiment may be formed to have a form formed by
bending a linear member based on a center thereof in
such a manner that two ends of the linear member are
perpendicular to each other while being in different di-

rections. For example, the cell guides 90 may have a ’
’shape, in which a portion thereof is bent vertically.
[0081] For example, if the cell guides 90 are formed to
correspond to an overall contour of the battery cell 10,
the battery cell 10 may be stably fixed, but a problem in
which a weight of the battery module 1 is increased may
occur.
[0082] Thus, the battery module 1 according to the ex-
emplary embodiment may provide the cell guides 90 ca-
pable of fixing the battery cells 10 with significant stability
while significantly reducing a size of the cell guides 90.
[0083] In the case of the cell guides 90 according to
the exemplary embodiment, a length of a portion of each
thereof supporting a long side of the battery cell 10 may
be a length corresponding to one-fifteenth (1/15) of a
length of the long side of the battery cell 10. Further, a
length of a portion of each of the cell guides 90, supporting
a short side of the battery cell 10, may be a length cor-
responding to 1/9 (one-ninth) of a length of the short side
of the battery cell 10.
[0084] Thus, the battery cell 10 may be stably support-
ed while the size of the cell guides 90 is significantly re-
duced. However, exemplary embodiments are not limited
thereto and the lengths of the cell guides 90 may be
changed according to a shape and a size of the battery
cell 10.
[0085] The case 50 of the battery module 1 according
to the exemplary embodiment may include at least one
sealing cover 80 connected to the main frame 60 and the
side covers 70 in such a manner that the main frame 60
and the side covers 70 are fixed to each other.
[0086] The sealing cover 80 may be connected to the
main frame 60 and the side covers 70 in such a manner

that the sealing cover 80 is padded by a coupling portion
between the main frame 60 and the side covers 70, to
thus seal the internal space S of the case 50.
[0087] The sealing cover 80 may be respectively cou-
pled to three surfaces of four sides of the main frame, on
which the heat dissipating member 37 is not disposed.
[0088] In detail, the sealing cover 80 according to the
exemplary embodiment may include first and second
sealing covers 80a and 80b disposed on front and rear
surfaces of the main frame 60, respectively, and a third
sealing cover 80c disposed on a lower surface of the
main frame 60. In this case, the lower surface may indi-
cate a surface opposing the surface of the main frame
60 on which the heat dissipating member 37 is disposed.
[0089] In order to seal the internal space S in which
the battery cell 10 is accommodated, at least a portion
or the entirety of the sealing cover 80 may be formed of
a material having elasticity.
[0090] FIG. 8 is an enlarged perspective view of the
second sealing cover illustrated in FIG. 3.
[0091] Referring to FIG. 8, in the exemplary embodi-
ment, the entirety of the second sealing cover 80b may
be formed of a resin material, and only a portion thereof
in contact with the main frame 60 may be formed as an
elastic portion 81. In this case, the elastic portion 81 may
be formed of a material, such as rubber or silicone, having
elasticity and providing sealing force when contacting the
main frame 60.
[0092] On the other hand, in the case of an elastic por-
tion 81 of the first sealing cover 80a, the elastic portion
81 of the first sealing cover 80a may be configured in the
same manner as the second sealing cover 80b. Thus, a
detailed description of the first sealing cover 80a will be
omitted.
[0093] The first and second sealing covers 80a and
80b may be manufactured through a double injection
method. For example, a body portion formed of a resin
material may first be formed using an injection method,
and then the elastic portion 81 may be formed by injecting
the body portion into a mold.
[0094] According to the exemplary embodiment, the
entirety of the third sealing cover 80c may be formed of
a rubber material, but is not limited thereto. For example,
only a portion of the third sealing cover 80c may be
formed as an elastic portion in a manner similar to that
of the first and second sealing covers 80a and 80b. Fur-
ther, materials of the first and second sealing covers 80a
and 80b may be variously changed, and for example,
both of the first and second sealing covers 80a and 80b
may be formed of a rubber material.
[0095] In the case of the sealing cover 80 as described
above, the elastic portion thereof may seal the internal
space S while contacting the main frame 60 or the side
covers 70. To this end, the sealing cover 80 may be in-
sertedly fitted to the main frame 60 and the side frame
72, but is not limited thereto.
[0096] On the other hand, in portions of the battery cell
10 not coupled to the sealing cover 80, the side covers

9 10 



EP 3 188 283 A1

7

5

10

15

20

25

30

35

40

45

50

55

70 may be firmly bonded to the main frame 60 by laser
welding as described above. Thus, a separate sealing
cover 80 may not be required.
[0097] In addition, the second sealing cover 80b ac-
cording to the exemplary embodiment may include a gas
outlet 85.
[0098] The gas outlet 85 may be disposed at a lower
end of the second sealing cover 80b. The gas outlet 85
may be provided to allow gas from the battery cells 10
to be discharged externally.
[0099] Since gas flowing from the battery cells 10 is
heavier than air, the gas outlet 85 may be positioned in
a lower portion of the internal space. Thus, the gas outlet
85 may be disposed at the lower end of the second seal-
ing cover 80b to be connected to a lower portion of the
internal space S.
[0100] As an inside of the case is formed as a closed
space and the gas outlet 85 is provided, gas from the
battery cells 10 may be discharged externally, only
through the gas outlet 85. Thus, gas may be prevented
from arbitrarily flowing externally, and a gas discharge
position may be limited to a specific position.
[0101] At least one through hole 61 may be formed in
the main frame 60 in such a manner that gas in the in-
ternal space of the case may smoothly flow into the gas
outlet.
[0102] The through hole 61 may be disposed adjacent-
ly to the gas outlet 85, and thus gas generated in an
accommodation space may be smoothly discharged ex-
ternally through the through hole 61 and the gas outlet 85.
[0103] In the case of the battery module 1 according
to the exemplary embodiment as described above, the
cooling plate 35 may be disposed between the battery
cells 10, and the cooling plate 35 may be connected to
the heat dissipating member 37 exposed externally.
[0104] Thus, heat generated in the battery cells 10 may
be dissipated using an indirect cooling method in which
heat is transferred to the heat dissipating member 37 to
then be dissipated.
[0105] In the case of the related art, since a flow path
through which a coolant between the battery cells 10 may
flow is arranged, a problem in which the volume of the
entirety of the battery module 1 is increased may occur.
However, in the case of the exemplary embodiment,
since only a relatively thin cooling plate 35 is interposed
between the battery cells 10, an interval between the
battery cells 10 may be significantly reduced, and thus
an overall volume of the battery module 1 may be re-
duced.
[0106] In addition, since heat is dissipated externally
through the heat dissipating member 37 exposed exter-
nally, heat of the battery cells 10 may be effectively dis-
sipated.
[0107] In addition, the battery module 1 according to
the exemplary embodiment may close the internal space
S using laser welding and the sealing cover 80. Thus,
noxious gas flowing from the battery cells 10 may be
prevented from being discharged to the outside of the

case 50, and may only be discharged to the outside
through the gas outlet 85 formed in the sealing cover 80.
[0108] Thus, a pipe or the like may be connected to
the gas outlet 85 to allow exhaust gas to be discharged
only to a specific position. Thus, leakage of noxious gas
may be prevented.
[0109] Further, since the internal space is completely
sealed, external hot air may be prevented from flowing
into the internal space S and thus, a reduction in cooling
performance may be prevented.
[0110] Next, a method of manufacturing the battery
module according to the exemplary embodiment will be
described.
[0111] Referring to FIG. 3, battery cells 10a (hereinaf-
ter, referred to as inner battery cells) may be coupled to
two open sides of a main frame 60, respectively. In this
case, the inner battery cells 10a may be coupled to a
buffer plate 65 disposed inside the main frame 60 while
being in surface contact therewith.
[0112] Subsequently, cooling units 30 may be coupled
to outer sides of the inner battery cells 10a, respectively.
In this process, cooling plates 35 of the cooling units 30
may be disposed to be in surface contact with the inner
battery cells 10a, respectively, and heat dissipating mem-
bers 37 may be disposed to be exposed to the outside
of the main frame 60. In addition, an elastic member 39
may be interposed between the heat dissipating member
37 and the main frame 60.
[0113] Then, battery cells 10b (hereinafter, referred to
as outer battery cells) may be coupled to outer sides of
the cooling units 30, respectively. In this case, the outer
battery cells 10b may be disposed to be in surface contact
with the cooling plates 35, respectively.
[0114] Next, side covers 70 may be coupled to outer
sides of the outer battery cells 10b, respectively.
[0115] In the process in which the side covers 70 are
coupled to the outer battery cells 10b, a process of cou-
pling a side frame 72 and the main frame 60 to each other
in such a manner that joining protrusions 69 (see FIG. 4)
formed on the main frame 60 are inserted into joining
grooves 79 see FIG. 5) formed in the side frame 72 may
be performed.
[0116] The bonding protrusions 69 according to the ex-
emplary embodiment may protrude to be longer than a
depth of each of the bonding grooves 79. Thus, in an
example, when the side covers 70 and the main frame
60 are coupled to each other, the side covers 70 and the
main frame 60 may not be tightly joined to each other,
but may be coupled to each other in a slightly separated
state.
[0117] Subsequently, a laser beam may be irradiated
onto the joining protrusions 69 to allow the jointing pro-
trusions 69 to be bonded to the side covers 70 and the
main frame 60. In this process, a portion of an end of a
respective joining protrusion 69 may be melted. Thus, in
this state, when the side covers 70 and the main frame
60 are pressed to be adhered to each other, the melted
portion may be squashed while allowing the side covers
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70 and the main frame 60 to be tightly adhered to each
other. This state may be maintained, and thus the side
covers 70 and the main frame 60 may be joined to each
other.
[0118] As described above, as the joining protrusion
69 is formed to be longer than a depth of the joining
groove 79, the side covers 70 and the main frame 60
may be tightly joined to each other only when the side
covers 70 and the main frame 60 are correctly joined to
each other. For example, in the case in which the joining
therebetween is not correct, a portion corresponding
thereto may have a slight gap to be maintained by the
joining protrusion 69. Thus, whether or not the joining is
correct may be easily confirmed.
[0119] Then, a sealing cover 80 may be joined to a
coupling portion between the main frame 60 and the side
covers 70. An internal space S in which the battery cells
10 are disposed may be completely sealed.
[0120] In the method of manufacturing a battery mod-
ule having a structure such as detailed above according
to the exemplary embodiment, battery cells and cooling
units may be alternately coupled to each other while be-
ing paired on two sides of the main frame, based on the
main frame. Thus, tolerance may be reduced and as-
sembly precision may be increased, as compared with a
method of stacking battery cells in a vertical direction.
Further, a manufacturing process may be facilitated.
[0121] As set forth above, according to an exemplary
embodiment, a battery module may use an indirect cool-
ing method in which a cooling plate is disposed between
battery cells and heat is dissipated externally through an
externally-exposed heat dissipating member. Thus, heat
of battery cells may be effectively dissipated while sig-
nificantly reducing the volume of a battery module.
[0122] While example embodiments have been shown
and described above, it will be apparent to those skilled
in the art that modifications and variations could be made
without departing from the scope of the present disclo-
sure as defined by the appended claims.

Claims

1. A battery module comprising:

a case providing an internal space;
a plurality of battery cells disposed in the internal
space of the case; and
at least one cooling unit interposed between the
battery cells to be in surface contact with the
battery cells and dissipating heat generated by
the battery cells externally.

2. The battery module of claim 1, wherein the at least
one cooling unit comprises:

a cooling plate disposed in such a manner that
two surfaces of the cooling plate are in surface

contact with the battery cells; and
a heat dissipating member connected to the
cooling plate and disposed externally of the
case.

3. The battery module of claim 1, wherein the case com-
prises:

a main frame having two open sides; and
side covers coupled to the two open sides of the
main frame to form the internal space.

4. The battery module of claim 3, wherein the main
frame comprises two buffer plates disposed in a cen-
tral portion of the main frame, and the two buffer
plates are spaced apart from each other by a prede-
termined distance.

5. The battery module of claim 4, further comprising a
plurality of cell guides disposed to correspond to po-
sitions of surface contact portions between the bat-
tery cells and to correspond to contours of the battery
cells.

6. The battery module of claim 5, wherein the plurality
of cell guides are disposed on the two buffer plates
and the cooling plate disposed in the at least one
cooling unit.

7. The battery module of claim 3, wherein the case fur-
ther comprises at least one sealing cover coupled to
a coupling portion between the main frame and the
side covers in padded form, to seal the internal
space.

8. The battery module of claim 7, wherein the at least
sealing cover comprises a gas outlet externally dis-
charging gas generated in the case.

9. The battery module of claim 3, wherein each of the
side covers comprises:

a cover plate in surface contact with a battery
cover; and
a side frame disposed along a periphery of the
cover plate and bonded to the main frame.

10. The battery module of claim 13, wherein the cover
plate is formed of a metal, and comprises a protru-
sion protruding inwardly in a single direction.

11. The battery module of claim 2, further comprising an
elastic member interposed between the heat dissi-
pating member and the case.

12. A battery module comprising:

a case providing an internal space; and
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a plurality of battery cells disposed in the internal
space of the case,

wherein the case includes a main frame of which two
sides are open, side covers coupled to the two open
sides of the main frame to form the internal space,
and at least one sealing cover connected to a cou-
pling portion between the main frame and the side
covers in padded form, to seal the internal space.

13. A method of manufacturing a battery module com-
prising:

coupling inner battery cells to two open sides of
a main frame including a buffer plate therein,
respectively;
coupling cooling units to outer sides of the inner
battery cells, respectively;
coupling outer battery cells to outer sides of the
cooling units, respectively; and
bonding side covers to outer sides of the outer
battery cells, respectively.

14. The method of claim 13, wherein the coupling side
covers comprises:

coupling the main frame to the side covers in
such a manner that protrusions formed on the
main frame are inserted in grooves formed in
the side covers; and
bonding the side covers to the main frame by
irradiating a laser beam onto the protrusions.

15. The method of claim 13, further comprising sealing
an internal space in which the battery cells are dis-
posed by coupling at least one sealing cover to a
coupling portion between the main frame and the
side covers, to seal the internal space in which the
battery cells are disposed.

15 16 



EP 3 188 283 A1

10



EP 3 188 283 A1

11



EP 3 188 283 A1

12



EP 3 188 283 A1

13



EP 3 188 283 A1

14



EP 3 188 283 A1

15



EP 3 188 283 A1

16



EP 3 188 283 A1

17



EP 3 188 283 A1

18

5

10

15

20

25

30

35

40

45

50

55



EP 3 188 283 A1

19

5

10

15

20

25

30

35

40

45

50

55



EP 3 188 283 A1

20

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• KR 1020150188089 [0001]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

