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(54) COOLING MEMBER FOR BATTERY MODULE, AND BATTERY PACK COMPRISING SAME

(57) The present invention relates to a cooling mem-
ber for a battery module and a battery pack including the
same, and the cooling member for the battery module
according to an exemplary embodiment of the present
invention includes: a cooling plate including an upper
plate and a lower plate; and a supporter disposed be-
tween the upper plate and the lower plate and having a
plurality of refrigerant flow paths, wherein the lower plate
has a refrigerant inflow part and a refrigerant outflow part,
and a reinforcing member is formed adjacent to at least
one of the refrigerant inflow part and the refrigerant out-
flow part.
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Description

[Technical Field]

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2018-0058368 filed
in the Korean Intellectual Property Office on May 23,
2018, the entire contents of which are incorporated here-
in by reference.
[0002] The present invention relates to a cooling mem-
ber for a battery module and a battery pack including the
same.

[Background Art]

[0003] Rechargeable batteries are attracting attention
as a power source for electric vehicles (EV), hybrid elec-
tric vehicles (HEV), plug-in hybrid electric vehicles
(PHEV), etc. that are presented as a solution to solve air
pollution and the like of conventional gasoline vehicles
and diesel vehicles using fossil fuels.
[0004] While small mobile devices use one or more
battery cells per device, medium and large devices such
as automobiles use a medium or large battery module in
which a plurality of battery cells are electrically connected
due to the necessity of high power/capacity.
[0005] Since it is preferable for the medium and large
battery module to be manufactured with as small a size
and weight as possible, a prismatic battery and a pouch
type battery, which may have a high integration degree
and have a small weight with respect to capacity, are
mainly used as a battery cell of the medium and large
battery module. Particularly, a pouch-shaped battery us-
ing an aluminum laminate sheet or the like as an exterior
member has recently attracted a great deal of attention
due to its small weight, low manufacturing cost, and ease
of shape deformation.
[0006] The battery cells constituting the medium and
large battery module are composed of a rechargeable
battery, and such a high power/capacity rechargeable
battery generates a large amount of heat during charge
and discharge processes. Particularly, a laminate sheet
of the pouch-type battery widely used in a battery module
is coated with a polymer material with low thermal con-
ductivity at the surface, so it is difficult to effectively cool
the entire battery cell.
[0007] If the heat from the battery module generated
during the charge and discharge process is not effectively
removed, heat accumulation occurs and resultantly the
deterioration of the battery module is accelerated, and in
some cases, ignition or explosion may be caused. There-
fore, in the medium or large battery pack for the vehicle,
which contains a large number of medium and large bat-
tery modules and is the high power/capacity battery, or
the medium or large battery pack for an electric power
storage device, a cooling system for cooling the battery

cells built therein is required.
[0008] Therefore, the battery module mounted on the
medium and large battery pack is generally manufac-
tured by a method of stacking a plurality of battery cells
at a high density and is formed of a structure in which
the battery cells are stacked to be separated by a pre-
determined interval to remove the heat generated during
the charge and discharge. For example, to configure the
battery module, the battery cells themselves may be
stacked sequentially at a predetermined interval without
a separate member, or in the case of a battery cell having
low mechanical rigidity, one or more combinations of the
battery cells may be assembled into a cartridge to form
a unit module and a plurality of unit modules may be
stacked. If the cartridge is used when configuring the
battery module, there is a merit that the mechanical ri-
gidity increases, but there is also a drawback that the
overall size of the battery module increases.
[0009] Also, a flow path for a refrigerant is formed be-
tween the battery cells or the battery modules so as to
effectively remove the accumulated heat between the
stacked battery cells or the battery modules. However,
this structure has a problem in that the entire size of the
battery module becomes large because a plurality of the
refrigerant flow paths corresponding to a plurality of bat-
tery cells must be secured.
[0010] Also, by considering the size of the battery mod-
ule, refrigerant flow paths with a relatively narrow interval
are formed as many battery cells are stacked, thereby
there is a problem that a design of a cooling structure
becomes complicated. In other words, refrigerant flow
paths with a relatively narrow interval with respect to an
inlet of the refrigerant causes high pressure loss, which
makes it difficult to design the shape and position of the
inlet and outlet of the refrigerant.
[0011] Thus, in the case where the cooling structure is
a water-cooled cooling system, in a more advanced man-
ner, in a state that the cooling member having a structure
including the refrigerant flow path inside faces and con-
tacts the battery module, a method of passing the refrig-
erant through the refrigerant flow path in the cooling
member for heat exchanging is mainly used.
[0012] FIG. 1 is a schematic view schematically show-
ing a structure of a conventional cooling member for a
battery module, and FIG. 2 is a plan view schematically
showing a structure of the base plate of FIG. 1.
[0013] Referring to FIG. 1 and FIG. 2, a cooling mem-
ber 100 includes a base plate 110 and a cover plate 120.
In the base plate 110, a receiving part 111 having a struc-
ture recessed in a direction from one side to the other
side opposite thereto is formed, and a refrigerant inflow
part 113 and a refrigerant outflow part 114 are formed
on opposite side edges facing each other to communi-
cate with the receiving part 111.
[0014] A mounting part 115 for the mounting and fixing
of the cooling member 100 is formed at both side edges
of the base plate 110 but not at the edges where the
refrigerant inflow part 113 and the refrigerant outflow part
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114 are formed.
[0015] The cover plate 120 is a structure covering the
receiving part 111 of the base plate 110, and is formed
of a structure having a size and shape corresponding to
those of the receiving part 111 except for the mounting
part 115 of the base plate 110 in a plan view.
[0016] Among the edges of the cover plate 120, parts
121 and 122 corresponding to the refrigerant inflow part
113 and the refrigerant outflow part 114 of the base plate
110 are formed of a structure that is protruded in an out-
side direction, and a refrigerant inlet 123 and a refrigerant
outlet 124 are respectively punched therethrough.
[0017] A refrigerant inflow connection port 131 and a
refrigerant outflow connection port 132 for connection
with a refrigerant conduit are respectively coupled to the
refrigerant inlet 123 and the refrigerant outlet 124.
[0018] In the receiving part 111 of the base plate 110,
a plurality of beads 112 are protruded in the direction of
one surface in which the cover plate 120 is disposed so
that the refrigerant flow path from the refrigerant inflow
part 113 to the refrigerant outflow part 114 may be formed
in an ’S’ shape.
[0019] However, since the refrigerant flow path formed
by the beads 112 has a curved structure, a difference in
the speed and flow rate of the refrigerant occurs depend-
ing on each position of the refrigerant in the flow process
of the refrigerant. In particular, since the refrigerant may
not pass through the part where the bead 112 is protrud-
ed, the cooling effect in the battery module corresponding
to the part where the bead 112 is formed is inevitably
lowered compared with the remaining part.
[0020] Accordingly, in the battery module to which the
cooling member 100 is applied, there is a difference in
local cooling effect, so that uniform cooling of the battery
module using the cooling member 100 is difficult. More-
over, this bead 112 has a predetermined width 143 by
itself, so it must be inevitably formed in a wider spacing
in order to ensure sufficient refrigerant flow path widths
141 and 142 within the receiving part 111 space of the
limited base plate 110.
[0021] Thus, when the cooling member 100 is dis-
posed facing the bottom of the battery module, since it
may not be possible to exhibit sufficient structural rigidity
to withstand the weight of the battery module, the forma-
tion of the refrigerant flow path in order to exhibit an ef-
ficient cooling effect is limited.
[0022] Therefore, there is a high necessity for a tech-
nique that may fundamentally solve such a problem.

[Disclosure]

[Technical Solution]

[0023] According to an exemplary embodiment of the
present invention, a cooling member for a battery module
with simultaneously improved cooling performance and
structural rigidity and a battery pack including the same
are provided.

[0024] However, objects to be solved by the embodi-
ments of the present disclosure are not limited to the
above-mentioned problems, and can be variously ex-
tended within the scope of the technical idea included in
the present invention.
[0025] A cooling member for a battery module accord-
ing to an exemplary embodiment of the present invention
includes: a cooling plate including an upper plate and a
lower plate; and a supporter disposed between the upper
plate and the lower plate and having a plurality of refrig-
erant flow paths, wherein the lower plate has a refrigerant
inflow part and a refrigerant outflow part, and a reinforcing
member is formed adjacent to at least one of the refrig-
erant inflow part and the refrigerant outflow part.
[0026] A receiving part of a structure that is recessed
in a second surface direction disposed at a side opposite
to a first surface facing the upper plate may be formed
in the lower plate, and the supporter may be mounted to
the receiving part.
[0027] The reinforcing member may be formed at a
part where the lower plate is not covered by the supporter.
[0028] The reinforcing member may be formed adja-
cent to the refrigerant inflow part, and an entire shape of
the reinforcing member may have a pattern structure in
which a width is widened along the direction toward the
supporter from the refrigerant inflow part.
[0029] The edge of the supporter adjacent to the re-
frigerant inflow part may have a straight structure, and
the edge of the supporter adjacent to the refrigerant out-
flow part has a bent structure.
[0030] The plurality of refrigerant flow paths may be
disposed to be parallel to each other.
[0031] The reinforcing member may be integrally
formed with the lower plate.
[0032] The reinforcing member may include a plurality
of protruding members.
[0033] The plurality of protruding members may be dis-
posed along a direction gradually moving away from an
imaginary line connecting the refrigerant inflow part and
the refrigerant outflow part.
[0034] An angle formed between the imaginary line
and the protruded member may gradually increase along
the direction away from the imaginary line.
[0035] The reinforcing member may be integrally
formed with the supporter.
[0036] The reinforcing member may extend in the di-
rection that the refrigerant flow path extends to be toward
at least one of the refrigerant inflow part and the refrig-
erant outflow part, and the entire shape of the reinforcing
member may have a pattern structure in which the width
decreases along the direction toward the refrigerant in-
flow part or the refrigerant outflow part.
[0037] The reinforcing member may extend in the di-
rection that the refrigerant flow path extends to be toward
at least one of the refrigerant inflow part and the refrig-
erant outflow part, and the width between the refrigerant
flow paths configuring the reinforcing member may be
smaller than the width between the refrigerant flow paths
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disposed at the center part between the refrigerant inflow
part and the refrigerant outflow part.
[0038] The supporter may have the same shape as the
receiving part of the lower plate except for the refrigerant
inflow part and the refrigerant outflow part in a plan view.
[0039] The cooling member for a battery module may
include a first cooling member and a second cooling
member connected by a conduit, the lower plate of the
first cooling member may include a first refrigerant inflow
part and a first refrigerant outflow part, the lower plate of
the second cooling member may include a second refrig-
erant inflow part and a second refrigerant outflow part,
and the reinforcing member may be formed adjacent to
the first refrigerant inflow part, the first refrigerant outflow
part, and the second refrigerant inflow part, respectively.
[0040] Each of the edge of the supporter of the first
cooling member adjacent to the first refrigerant inflow
part, the edge of the support of the first cooling member
adjacent to the first refrigerant outflow part, and the edge
of the support of the second cooling member adjacent to
the second refrigerant inflow part may have the straight
structure, and the edge of the support of the second cool-
ing member adjacent to the second refrigerant outflow
part may have the bent structure.
[0041] A battery pack according to another exemplary
embodiment of the present invention may include at least
one among the above-described cooling member for bat-
tery modules.

[Advantageous Effects]

[0042] According to the exemplary embodiments, the
cooling member for the battery module and the battery
pack including the same, which increases the cooling
performance by adding the separate supporter having
the refrigerant flow path on the cooling plate, and simul-
taneously increases the strength by forming the separate
reinforcing member on a weak part as the supporter does
not cover the cooling plate, may be realized.

[Description of the Drawings]

[0043]

FIG. 1 is a schematic view schematically showing a
structure of a conventional cooling member for a bat-
tery module.
FIG. 2 is a plan view schematically showing a struc-
ture of the base plate of FIG. 1.
FIG. 3 is a schematic view showing a structure of a
cooling member according to an exemplary embod-
iment of the present invention.
FIG. 4 is a top plan view schematically showing a
structure of which a supporter is mounted to a lower
plate of FIG. 3.
FIG. 5 is a top plan view showing a structure of a
reinforcing member of FIG. 4.
FIG. 6 is a cross-sectional view taken along a line

A-A’ of FIG. 4.
FIG. 7 is a cross-sectional view taken along a line
B-B’ of FIG. 4.
FIG. 8 is a top plan view showing a cooling member
for a battery module according to an exemplary em-
bodiment of the present invention.
FIG. 9 is a top plan view showing a variation example
of the cooling member of FIG. 8.
FIG. 10 is a schematic view showing a structure of
a cooling member according to an exemplary em-
bodiment of the present invention.
FIG. 11 is a top plan view schematically showing a
structure of which a supporter is mounted to a lower
plate of FIG. 10.

[Mode for Invention]

[0044] The present invention will be described more
fully hereinafter with reference to the accompanying
drawings, in which exemplary embodiments of the inven-
tion are shown. As those skilled in the art would realize,
the described embodiments may be modified in various
different ways, all without departing from the spirit or
scope of the present invention.
[0045] Further, in the drawings, a size and thickness
of each element are arbitrarily represented for better un-
derstanding and ease of description, and the present in-
vention is not limited thereto. In the drawings, the thick-
ness of layers, films, panels, regions, etc., are exagger-
ated for clarity. In the drawings, for better understanding
and ease of description, the thicknesses of some layers
and areas are exaggerated.
[0046] It will be understood that when an element such
as a layer, film, region, or substrate is referred to as being
"on" another element, it can be directly on the other ele-
ment or intervening elements may also be present. In
contrast, when an element is referred to as being "directly
on" another element, there are no intervening elements
present. Further, in the specification, the word "on" or
"above" means positioned on or below the object portion,
and does not necessarily mean positioned on the upper
side of the object portion based on a gravitational direc-
tion.
[0047] In addition, unless explicitly described to the
contrary, the word "comprise" and variations such as
"comprises" or "comprising" will be understood to imply
the inclusion of stated elements but not the exclusion of
any other elements.
[0048] Further, in the specification, the phrase "in a
plan view" means when an object portion is viewed from
above, and the phrase "in a cross-sectional view" means
when a cross-section taken by vertically cutting an object
portion is viewed from the side.
[0049] FIG. 3 is a schematic view showing a structure
of a cooling member according to an exemplary embod-
iment of the present invention. FIG. 4 is a top plan view
schematically showing a structure of which a supporter
is mounted to a lower plate of FIG. 3. FIG. 5 is a top plan
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view showing a structure of a reinforcing member of FIG.
4. FIG. 6 is a cross-sectional view taken along a line A-
A’ of FIG. 4. FIG. 7 is a cross-sectional view taken along
a line B-B’ of FIG. 4.
[0050] Referring to FIG. 3, a cooling member 300 ac-
cording to an exemplary embodiment of the present in-
vention includes a lower plate 310, a supporter 320 in-
cluding a plurality of refrigerant flow path 321, and an
upper plate 330. The cooling member 300 of the present
exemplary embodiment may further include a thermal
transmitting pad 340 on the upper plate 330. The sup-
porter 320 according to the present exemplary embodi-
ment may be formed by an extrusion molding method.
[0051] The thermal transmitting pad 340 may include
a silicon material or an acryl material, and the thermal
transmitting pad 340 transmits heat generated from the
battery module mounted on the cooling member 300 ac-
cording to the present exemplary embodiment to more
easily allow heat exchange through the cooling member
300.
[0052] Referring to FIG. 3 and FIG. 4, the lower plate
310 has a first surface facing the upper plate 330 and a
second surface disposed at a side opposite to the first
surface, a receiving part 311 of the structure recessed in
the second surface direction is formed on the lower plate
310, and a refrigerant inflow part 312 and a refrigerant
outflow part 313 of a structure communicating with the
receiving part 311 are formed at both edges facing each
other.
[0053] At both edges of the lower plate 310 excluding
the edges on which the refrigerant inflow part 312 and
the refrigerant outflow part 313 are formed, a plurality of
mounting parts 314 for mounting and fixing the cooling
member 300 to the battery module and the like are
formed. As a fastening apparatus is inserted and coupled
in the mounting part 314, a fastening hole 314a is formed
for mounting the cooling member 300 according to the
present exemplary embodiment to a device such as a
battery module.
[0054] The mounting part 314 is formed with a structure
in which one side part of the mounting part 314 is re-
cessed in the receiving part 311 direction with the fas-
tening hole 314a as the center. As shown in FIG. 4, the
supporter 320 is mounted in the receiving part 311 of the
lower plate 310, and the supporter 320 may have a plate-
like structure in which a plurality of linear flow paths 321
are formed. The plurality of refrigerant flow paths 321
may be disposed parallel to each other.
[0055] The upper plate 330 as a structure covering the
receiving part 311 of the lower plate 310 may have a
structure having a size and shape corresponding to those
of the lower plate 310 having the receiving part 311, ex-
cept for the mounting part 314 of the lower plate 310 in
a plan view.
[0056] Among the edges of the upper plate 330, parts
331 and 332 corresponding to the refrigerant inflow part
312 and the refrigerant outflow part 313 of the lower plate
310 may be formed of the structure protruded in the out-

side direction, and a refrigerant inlet 333 and a refrigerant
outlet 334 having a punched structure are respectively
formed on the protruded parts 331 and 332 of the refrig-
erant inflow part 312 and the refrigerant outflow part 313.
[0057] The refrigerant inlet 333 and the refrigerant out-
let 334 may be combined with a refrigerant inflow con-
nection port 341 and a refrigerant outflow connection port
342, respectively, for connection to the refrigerant con-
duit.
[0058] In the lower plate 310 of the cooling member
300 according to the present exemplary embodiment, a
reinforcing member 350 is formed at the part adjacent to
the refrigerant inflow part 312. The reinforcing member
350 is formed at a portion of the lower plate 310 not cov-
ered by the supporter 320. Therefore, it is possible to
prevent deformation of the cooling member 300, which
may occur when the reinforcing member 350 does not
cover the supporter 320.
[0059] Referring to FIG. 5, the reinforcing member 350
according to the present exemplary embodiment may
have a pattern structure in which the width is widened in
the overall shape along the direction toward the supporter
320 at the refrigerant inflow part 312. The reinforcing
member 350 according to the present exemplary embod-
iment may be integrally formed with the lower plate 310,
and the reinforcing member 350 may include a plurality
of protruding members 351 protruded from the first sur-
face of the lower plate 310. Such protruding members
351 may be a resulting material that is protruded while
forming the lower plate 310 by a press method.
[0060] The plurality of protruding members 350 may
be disposed along a direction that is gradually away from
an imaginary line VL connecting the refrigerant inflow
part 312 and the refrigerant outflow part 313, and an an-
gle formed between the imaginary line VL and the pro-
truding members 350 may be gradually increased along
the direction away from the imaginary line VL. The refrig-
erant inflowing to the refrigerant inflow part 312 may
quickly and accurately reach the refrigerant flow path 321
formed at the supporter 320 by the arrangement structure
of the protruding members 350.
[0061] The height and area of the plurality of protruding
members 350 may be used as a means to control a re-
frigerant flow rate, and the flow rate may be adjusted
according to required conditions by functionally control-
ling the height and the area.
[0062] Again referring to FIG. 4, an edge 320a of the
supporter 320 adjacent to the refrigerant inflow part 312
has a straight structure, and an edge 320b of the sup-
porter 320 adjacent to the refrigerant outflow part 313
may have a bent structure. In an example shown in FIG.
4, to ensure the space to form the reinforcing member
350 between the refrigerant inflow part 312 and the sup-
porter 320, the edge 320a of the supporter 320 adjacent
to the refrigerant inflow part 312 is separated from the
edge of the lower plate 310 in which the refrigerant inflow
part 312 is formed by the region occupied by the plurality
of reinforcing members 350.
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[0063] Also, referring to FIG. 5, to have the pattern
structure of the reinforcing member 350 as described
above, the edge 320a of the supporter 320 adjacent to
the refrigerant inflow part 312 may have the substantially
straight structure. Alternatively, the edge 320b of the sup-
porter 320 adjacent to the refrigerant outflow part 313
may have the bent structure. In the present exemplary
embodiment, since the reinforcing member 350 has the
structure that is formed only at the position adjacent to
the refrigerant inflow part 312 and is not formed at the
position adjacent to the refrigerant outflow part 313, in
consideration of the structural rigidity of the cooling mem-
ber 300, it is preferable that the supporter 320 portion
adjacent to the refrigerant outflow portion 313 is formed
close to the edge of the lower plate 310. Here, the edge
of the lower plate 310 corresponds to the edge of the
portion where the refrigerant outflow part 313 is disposed.
[0064] Accordingly, in the present exemplary embod-
iment, as the edge 320b of the supporter 320 adjacent
to the refrigerant outflow part 313 is formed of the bent
structure, the region between the lower plate 310 in which
the refrigerant outflow part 313 is formed and the edge
320b of the supporter 320 adjacent to the refrigerant out-
flow part 313 may be formed to be narrower than the
region between the edge of the lower plate 310 in which
the refrigerant inflow part 312 is formed and the edge
320b of the supporter 320 adjacent to the refrigerant in-
flow part 312. The bent portion depending on the bent
structure may be formed at the center part of the edge
320b of the supporter 320 adjacent to the refrigerant out-
flow part 313.
[0065] In the above example, it is described that only
one reinforcing member is formed in one lower plate,
however it is possible for the reinforcing member to be
additionally formed at the lower plate 310 adjacent to the
refrigerant outflow part 313 as a variation example. In
this case, the edge of the supporter 320 adjacent to the
refrigerant outflow part 313 may be formed of the straight
structure.
[0066] Referring to FIG. 6, the plurality of protruding
members 351 are protruded toward the upper plate 330
from the upper surface of the lower plate 310. As de-
scribed above, the plurality of protruding members 351
may be formed together when forming the lower plate
310 by the press method, and the plurality of protruding
members 351 may be one body structure with the lower
plate 310.
[0067] Referring to FIG. 7, the supporter 320 may form
a plurality of refrigerant flow paths 321 by a protrusion
and depression structure by repeating a structure of a
shape of which a convex part 323a is in contact with the
upper plate 330 and a concave part 323b is in contact
with the lower plate 310 on a vertical cross-section.
[0068] Accordingly, a connection part 323c connecting
the convex part 323a and the concave part 323b forms
the plurality of refrigerant flow paths 321, and simultane-
ously supports the receiving part 311 space between the
upper plate 330 and the lower plate 310. Accordingly,

the structural stability may be improved by reinforcing
the rigidity of the cooling member 300.
[0069] FIG. 8 is a top plan view showing a cooling mem-
ber for a battery module according to an exemplary em-
bodiment of the present invention. FIG. 8 shows an ex-
ample representing a structure in which an additional
cooling member is further connected to the cooling mem-
ber of FIG. 3.
[0070] Referring to FIG. 8, a first refrigerant outflow
part 513 as the refrigerant outflow part of a first cooling
member 500 and the second refrigerant inflow part 312
as the refrigerant inflow part of the second cooling mem-
ber 300 are connected to each other by a conduit 501
through which the refrigerant may communicate.
[0071] The refrigerant may inflow and outflow from the
first cooling member 500 to the second cooling member
300, and the cooling member of FIG. 3 may configure
the second cooling member 300. Specifically, the refrig-
erant inflows to a first refrigerant inflow part 512 that is
the refrigerant inflow part of the first cooling member 500,
the refrigerant outflows to the first refrigerant outflow part
513 that is the refrigerant outflow part of the first cooling
member 500 after passing through a first refrigerant flow
path 521, the refrigerant inflows to the second refrigerant
inflow part 312 that is the refrigerant inflow part of the
second cooling member 300 through the conduit 501,
and the refrigerant outflows to the second refrigerant out-
flow part 313 that is the refrigerant outflow part of the
second cooling member 300 after passing through the
second refrigerant flow path 321.
[0072] A first supporter 520 of the first cooling member
500 is formed of a structure having four edges 524a,
524b, 524c, and 524d in a plan view, and the refrigerant
flow paths 521 are formed in parallel to the second edge
524b direction disposed adjacent to the first refrigerant
outflow part 513 from the first edge 524a disposed adja-
cent to the refrigerant inflow part 512. Here, the second
edge 524b disposed adjacent to the first refrigerant out-
flow part 513 may include the bent part, and the bent part
may be formed at the center part of the second edge
524b. The bent part allows the refrigerant passing
through the first cooling member 500 to smoothly move
to the second cooling member 300, thereby shortening
the refrigerant time.
[0073] Similarly, the second supporter 320 of the sec-
ond cooling member 300 is formed of the structure having
four edges 324a, 324b, 324c, and 324d, and the refrig-
erant flow paths 321 are formed in parallel to the second
edge 324b direction adjacent to the refrigerant outflow
part 313 from the first edge 324a disposed adjacent to
the refrigerant inflow part 312.
[0074] The first refrigerant inflow part 512 that is the
refrigerant inflow part of the first cooling member 500
may be disposed at the center part on the edge of a cor-
responding lower plate 510, and the first refrigerant out-
flow part 513 may be disposed at the center part on the
edge of the corresponding lower plate 510. The position
of the first refrigerant outflow part 513 is not limited there-
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to, and may be biased in the third edge 524c direction or
the fourth edge 524d direction of the supporter 520.
[0075] The first edge 524a and the second edge 524b
of the first supporter 520 are spaced apart from the first
refrigerant inflow part 512 and the first refrigerant outflow
part 513 by a predetermined interval so as to induce the
smooth inflow and outflow of the refrigerant. However,
the first edge 524a of the first supporter 520 adjacent to
the first refrigerant inflow part 512 has the straight struc-
ture, and the second edge 524b of the first supporter 520
adjacent to the first refrigerant outflow part 513 may have
the bent structure. The reinforcing member 550 is formed
between the first edge 524a of the first supporter 520
having the straight structure and the first refrigerant inflow
part 512, and the part having the bent structure of the
first supporter 520 without a separate reinforcing member
is disposed between the second edge 524b of the first
supporter 520 having the bent structure and the first re-
frigerant outflow part 513.
[0076] Receiving part interior circumferences of the
lower plate 510 corresponding to the first edge 524a and
the second edge 524b respectively include inclination
surfaces S1 and S2 recessed in the first refrigerant inflow
part 512 and in the first refrigerant outflow part 513 di-
rection so as to induce the smooth inflow and outflow of
the refrigerant.
[0077] The second refrigerant inflow part 312 that is
the refrigerant inflow part of the second cooling member
300 may be disposed at the center part on the edge of
the corresponding lower plate 310, and the second re-
frigerant outflow part 313 may be disposed at the center
part on the edge of the corresponding lower plate 310.
The position of the second refrigerant outflow part 313
is not limited thereto, and may be biased to the third edge
324c direction or the fourth edge 324d direction of the
supporter 320..
[0078] The remaining structure of the second cooling
member 300 is the same as that of the first cooling mem-
ber 500, so a detailed description thereof is omitted.
[0079] FIG. 9 is a top plan view showing a modified
example of the cooling member of FIG. 8.
[0080] Referring to FIG. 9, an example to be described
in FIG. 9 is the same as most of the example described
in FIG. 8, however there is a difference that a reinforcing
member 550 is additionally formed between the second
edge 524b of the first supporter 520 and the refrigerant
outflow part 513. Also, the second edge 524b of the first
supporter 520 adjacent to the refrigerant outflow part 513
may have the straight structure, not the bent structure.
In the cooling member according to the present exem-
plary embodiment, in the case that the plurality of cooling
members are connected, when considering a point that
the refrigerant discharged through the refrigerant outflow
part 513 of the first cooling member 500 again enters the
second cooling member 300 for performing the cooling
action, a reinforcing member 550 may be additionally
formed between the second edge 524b of the first sup-
porter 520 and the refrigerant outflow part 513 to adjust

the path and the flow speed of the refrigerant. Thus, the
cooling efficiency may be further improved.
[0081] In addition to the differences described above,
the contents described with reference to FIG. 8 may all
be applied to the present exemplary embodiment.
[0082] FIG. 10 is a schematic view showing a structure
of a cooling member according to an exemplary embod-
iment of the present invention. FIG. 11 is a top plan view
schematically showing a structure in which a supporter
is mounted to a lower plate of FIG. 10.
[0083] An example to be described in FIG. 10 and FIG.
11 is the same as most of the example described with
reference to FIG. 3 and FIG. 4, however there are differ-
ences in a method of forming the reinforcing member and
the structure of the reinforcing member manufactured
according thereto, and are mainly described.
[0084] Referring to FIG. 10 and FIG. 11, in a cooling
member 600 according to the present exemplary embod-
iment, a supporter 620 is mounted on a receiving part
611 of a lower plate 610, and the supporter 620 includes
a plurality of refrigerant flow paths 621. The supporter
620 according to the present exemplary embodiment
may include a first region adjacent to the refrigerant inflow
part 312, a second region adjacent to the refrigerant out-
flow part 313, and a third region disposed between the
first region and the second region. In the second region
and the third region, the plurality of refrigerant flow paths
621 may be disposed to be parallel to each other and
have the straight structure. In the first region, the plurality
of refrigerant flow paths 621 may be bent toward the part
where the plurality of refrigerant flow paths 621 of the
second region extend and the refrigerant inflow part 312
is disposed. In detail, a reinforcing member 650 accord-
ing to the present exemplary embodiment is made of the
structure extending in the direction that the plurality of
refrigerant flow paths 621 disposed in the second region
extend to be toward the refrigerant inflow part 312. The
entire shape of the reinforcing member 650 may have a
patterned structure of which the width is narrowed along
the direction toward the refrigerant inflow part 312. In this
case, a width d1 between the refrigerant flow paths 621
configuring the reinforcing member 650 may be smaller
than a width d2 between the refrigerant flow paths 621
disposed in the second region corresponding to the cent-
er part between the refrigerant inflow part 312 and the
refrigerant outflow part 313.
[0085] The supporter 620 according to the present ex-
emplary embodiment may have the same shape as the
receiving part 611 of the lower plate 620 except for the
refrigerant inflow part 312 and the refrigerant outflow part
313 in a plan view.
[0086] In the present exemplary embodiment, the re-
inforcing member 650 may be integrally formed with the
supporter 620. The pressing method may be used to in-
tegrally form the supporter 620 and the reinforcing mem-
ber 650.
[0087] While this invention has been described in con-
nection with what is presently considered to be practical

11 12 



EP 3 723 188 A1

8

5

10

15

20

25

30

35

40

45

50

55

exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments. On
the contrary, it is intended to cover various modifications
and equivalent arrangements included within the spirit
and scope of the appended claims.

<Description of symbols>

[0088]

300: cooling member
310, 510: lower plate
320, 520: supporter
321: refrigerant flow path
330: upper plate
350: reinforcing member

Claims

1. A cooling member for a battery module, comprising:

a cooling plate including an upper plate and a
lower plate; and
a supporter disposed between the upper plate
and the lower plate and having a plurality of re-
frigerant flow paths,
wherein the lower plate has a refrigerant inflow
part and a refrigerant outflow part, and a rein-
forcing member is formed adjacent to at least
one of the refrigerant inflow part and the refrig-
erant outflow part.

2. The cooling member for the battery module of claim
1, wherein
a receiving part of a structure that is recessed in a
second surface direction disposed at a side opposite
to a first surface facing the upper plate is formed in
the lower plate, and the supporter is mounted to the
receiving part.

3. The cooling member for the battery module of claim
1, wherein
the reinforcing member is formed at a part where the
lower plate is not covered by the supporter.

4. The cooling member for the battery module of claim
3, wherein
the reinforcing member is formed adjacent to the re-
frigerant inflow part, and an entire shape of the re-
inforcing member has a pattern structure in which a
width is widened along the direction toward the sup-
porter from the refrigerant inflow part.

5. The cooling member for the battery module of claim
4, wherein
the edge of the supporter adjacent to the refrigerant
inflow part has a straight structure, and the edge of

the supporter adjacent to the refrigerant outflow part
has a bent structure.

6. The cooling member for the battery module of claim
1, wherein
the plurality of refrigerant flow paths are disposed to
be parallel to each other.

7. The cooling member for the battery module of claim
1, wherein
the reinforcing member is integrally formed with the
lower plate.

8. The cooling member for the battery module of claim
1, wherein
the reinforcing member includes a plurality of pro-
truded members.

9. The cooling member for the battery module of claim
8, wherein
the plurality of protruded members are disposed
along a direction gradually moving away from an im-
aginary line connecting the refrigerant inflow part and
the refrigerant outflow part.

10. The cooling member for the battery module of claim
9, wherein
an angle formed between the imaginary line and the
protruded member gradually increases along the di-
rection away from the imaginary line.

11. The cooling member for the battery module of claim
1, wherein
the reinforcing member is integrally formed with the
supporter.

12. The cooling member for the battery module of claim
11, wherein
the reinforcing member extends in the direction that
the refrigerant flow path extends to be toward at least
one of the refrigerant inflow part and the refrigerant
outflow part, and the entire shape of the reinforcing
member has a pattern structure in which the width
decreases along the direction toward the refrigerant
inflow part or the refrigerant outflow part.

13. The cooling member for the battery module of claim
11, wherein
the reinforcing member extends in the direction that
the refrigerant flow path extends to be toward at least
one of the refrigerant inflow part and the refrigerant
outflow part, and the width between the refrigerant
flow paths configuring the reinforcing member is
smaller than the width between the refrigerant flow
paths disposed at the center part between the refrig-
erant inflow part and the refrigerant outflow part.

14. The cooling member for the battery module of claim
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11, wherein
the supporter has the same shape as a receiving
part of the lower plate except for the refrigerant inflow
part and the refrigerant outflow part in a plan view.

15. The cooling member for the battery module of claim
1, wherein
the cooling member for a battery module includes a
first cooling member and a second cooling member
connected by a conduit,
the lower plate of the first cooling member includes
a first refrigerant inflow part and a first refrigerant
outflow part, the lower plate of the second cooling
member includes a second refrigerant inflow part
and a second refrigerant outflow part, and the rein-
forcing member is formed adjacent to the first refrig-
erant inflow part, the first refrigerant outflow part, and
the second refrigerant inflow part, respectively.

16. The cooling member for the battery module of claim
15, wherein
each of the edge of the supporter of the first cooling
member adjacent to the first refrigerant inflow part,
the edge of the supporter of the first cooling member
adjacent to the first refrigerant outflow part, and the
edge of the supporter of the second cooling member
adjacent to the second refrigerant inflow part has the
straight structure, and the edge of the supporter of
the second cooling member adjacent to the second
refrigerant outflow part has the bent structure.

17. A battery pack including at least one among the cool-
ing member for the battery modules of claim 1.
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