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(57) ABSTRACT 
An embodiment of the present invention relates to a pouch­
type secondary battery. According to embodiment of the 
present invention, the pouch-type secondary battery 
includes: an case configured to house an electrode assembly 
from which electrode tab are drawn out; sealing parts 
formed by adhering the case along outer peripheries of the 
electrode assembly; and folding parts formed by folding the 
sealing parts of surfaces on which the electrode tab drawn to 
an outside of the case is not formed, wherein a length of the 
folding part has a relationship with a thickness of the 
electrode assembly as the following equation: HsT/2 
(wherein, His the height of the folded folding part, Tis the 
thickness of the electrode assembly, based on a cross-section 
perpendicular to a direction in which the electrode tabs of 
the electrode assembly are drawn out). 
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POUCH-TYPE SECONDARY BATTERY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a national stage application of 
PCT/KR2017/015159 filed on Dec. 20, 2017 which claims 
priority of Korean patent application number 10-2016-
0174845 filed on Dec. 20, 2016 and Korean patent applica­
tion number 10-2017-0175972 filed on Dec. 20, 2017, 
respectively. The disclosure of each of the foregoing appli­
cations is incorporated herein by reference in its entirety. 

TECHNICAL FIELD 

[0002] The Embodiments of the present invention relate to 
a pouch-type secondary battery. 

BACKGROUND ART 

[0003] Research into a rechargeable secondary battery 
capable of being charged and discharged has been actively 
conducted in accordance with the development of state-of­
the-art fields such as a digital camera, a cellular phone, a 
laptop computer, a hybrid automobile and the like. An 
example of the secondary battery includes a nickel-cadmium 
battery, a nickel-metal hydride battery, a nickel-hydrogen 
battery, and a lithium secondary battery. Among them, the 
lithium secondary battery, which has operating voltage of 
3.6 V or more, is used as a power supply of a portable 
electronic device, or is used for a high output hybrid 
automobile by connecting a plurality of lithium secondary 
batteries in series with each other. Since the lithium sec­
ondary battery has operating voltage three times higher than 
that of the nickel-cadmium battery or the nickel-metal 
hydride battery and is more excellent in view of energy 
density characteristics per unit weight than the nickel­
cadmium battery or the nickel-metal hydride battery, the use 
of the lithium secondary battery has been rapidly increased. 
[0004] A pouch-type secondary battery may be formed by 
surrounding an electrode assembly with a sheath as a case. 
At this time, a sealing parts are formed by sealing the 
outermost portions of the case in which the electrode assem­
bly is housed. When assembling the secondary battery 
module with the sealing parts protruding, a total volume of 
the secondary battery module is increased due to the sealing 
parts, such that the energy density of the secondary battery 
module may be lowered. Further, since the sealing parts 
surround outer peripheries of the electrode assembly, heat 
dissipation may be inhibited. For example, even if the 
secondary battery is disposed on a cooling plate for heat 
dissipation, the heat transfer from the electrode assembly to 
the cooling plate may not be smoothly performed due to the 
sealing parts. 

Prior Art Document 

[0005] [Patent Document 1] Korean Patent Registration 
Publication No. 10-1520153 (registered May 7, 2015) 

DISCLOSURE 

Technical Problem 

[0006] It is an object of embodiments of the present 
invention to provide a pouch-type secondary battery in 
which folding parts of the pouch-type secondary battery are 
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folded so as not to protrude from an electrode assembly, 
thereby improving an energy density of the secondary bat­
tery. 

[0007] In addition, another object of the present invention 
is to provide a pouch-type secondary battery which may fold 
sealing parts of the pouch-type secondary battery, thus to 
improve problems such as an increase in a volume and 
defective appearance of the secondary battery module due to 
the sealing parts. 
[0008] Further, another object of the present invention is 
to provide a pouch-type secondary battery in which a folding 
part is brought into close contact with an electrode assembly 
through an adhesive member, thereby preventing fluttering, 
bending, and twisting phenomena of the folding part. 

[0009] Further, another object of the present invention is 
to provide a pouch-type secondary battery which may pre­
vent an occurrence of detaching phenomenon in the folding 
part after curing an adhesive member, by limiting a position 
in which the adhesive member is injected. 

Technical Solution 

[0010] According to an aspect of the present invention, 
there is provided a pouch-type secondary battery including: 
an case configured to house an electrode assembly from 
which electrode tab are drawn out; sealing parts formed by 
adhering the case along outer peripheries of the electrode 
assembly; and folding parts formed by folding the sealing 
parts of surfaces on which the electrode tab drawn to an 
outside of the case is not formed, wherein a length of the 
folding part has a relationship with a thickness of the 
electrode assembly as the following equation: 

H"T/2 

[0011] (wherein, His the height of the folded folding part, 
T is the thickness of the electrode assembly, based on a 
cross-section perpendicular to a direction in which the 
electrode tabs of the electrode assembly are drawn out). 

[0012] The folding part may include: a first folding state in 
which the folding part is folded 180 degrees by a half(½) 
or less of an entire length thereof, and a second folding state 
in which the folding part is folded so as to completely come 
into contact with the case of the electrode assembly from the 
first folding state. 

[0013] The folded folding part may be attached to one 
surface of the case by an adhesive member, and the adhesive 
member may be made of a polyurethane adhesive. 

[0014] An angle between the folded folding part and one 
surface of the case may be within a range of 5 degrees or 
more and 25 degrees or less. 

[0015] A thickness of the adhesive member cured between 
the folded folding part and the case may be 0.5 mm or more 
and 2 mm or less. 

[0016] A position of the adhesive member located at the 
folding part may have a relationship with a length of the 
folded folding part located at the folding part as the follow­
ing equation: 

Vili"W<H 

[0017] (wherein, Wis a distance in which the case of the 
surface on which the electrode tab is not formed and the 
folding part are adhered to each other by injecting the 
adhesive member into the folding part). 
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[0018] A position of the adhesive member located at the 
folding part may have a relationship with a length of the 
folded folding part located at the folding part as the follow­
ing equation: 

2/2H«W<H 

[0019] (wherein, W is a distance in which the case of the 
surface on which the electrode tab is not formed and the 
folding part are adhered to each other by injecting the 
adhesive member into the folding part). 
[0020] The polyurethane adhesive may have a static shear 
holding time of 250 hours or more at a temperature 85° C. 
and a humidity of at 85%. 
[0021] The polyurethane adhesive may have a viscosity of 
10000 to 15000 cps at a temperature of 120° C. 
[0022] The polyurethane adhesive may have a dielectric 
breakdown voltage of 5 to 20 kV/mm. 
[0023] The polyurethane adhesive may have a dielectric 
breakdown voltage of 8 to 15 kV/mm. 
[0024] The sealing parts may be formed on four (4) sides 
along the peripheries of the electrode assembly. 
[0025] The sealing parts may be formed on three (3) sides 
along the peripheries of the electrode assembly. 
[0026] A bottom part may be formed on one side in which 
the sealing part is not formed. 
[0027] The case may have a forming part formed therein, 
which includes a space to house the electrode assembly. 
[0028] The forming part may have a depth in which the 
electrode assembly may be housed, and the depth of the 
forming part may be a 3.8 mm or more and 7 mm or less. 
[0029] The forming part may have an angle inside thereof, 
and the angle of the forming part may be 96 degrees or more 
and 114 degrees or less. 
[0030] A thickness of the adhesive member applied 
between the folding part and the case may be determined 
according to the depth of the forming part, and when the 
depth of the forming part is 3.8 mm or more and 7 mm or 
less, the coating thickness of the adhesive member may be 
0.36 or more and 2.12 mm or less. 

Advantageous Effects 

[0031] According to the embodiments of the present 
invention, it is possible to provide a pouch-type secondary 
battery in which the folding parts of the pouch-type second­
ary battery are folded so as not to protrude from an electrode 
assembly, thereby improving an energy density of the sec­
ondary battery. 
[0032] In addition, according to the embodiments of the 
present invention, it is possible to provide a pouch-type 
secondary battery which may fold the sealing parts of the 
pouch-type secondary battery, thus to improve problems 
such as an increase in a volume and defective appearance of 
the secondary battery module due to the sealing parts. 
[0033] Further, according to the embodiments of the pres­
ent invention, it is possible to provide a pouch-type second­
ary battery in which the folding part is brought into close 
contact with the electrode assembly through the adhesive 
member, thereby preventing fluttering, bending, and twist­
ing phenomena of the folding part. 
[0034] Further, according to the embodiments of the pres­
ent invention, it is possible to provide a pouch-type second­
ary battery which may prevent an occurrence of detaching 
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phenomenon in the folding part after the adhesive member 
is cured, by limiting a position in which the adhesive 
member is injected. 

DESCRIPTION OF DRAWINGS 

[0035] FIG. 1 is a perspective view illustrating a pouch­
type secondary battery according to an embodiment of the 
present invention. 
[0036] FIGS. 2A, 2B and 2C are cross-sectional views 
illustrating a process in which a folding part is folded 
according to the embodiment of the present invention. 
[0037] FIGS. 3A and 3B are cross-sectional views illus­
trating the pouch-type secondary battery and the folding part 
according to the embodiment of the present invention. 
[0038] FIG. 4 is a cross-sectional view illustrating a state 
in which the folding part is adhered by an adhesive member 
according to the embodiment of the present invention. 
[0039] FIGS. SA and 5B are cross-sectional views illus­
trating a sealing part and a bottom part of the secondary 
battery according to the embodiment of the present inven­
tion. 
[0040] FIGS. 6A and 6B are cross-sectional views illus­
trating the pouch-type secondary battery according to the 
embodiment of the present invention. 

BEST MODE 

[0041] Hereinafter, specific embodiments of the present 
invention will be described with reference to the accompa­
nying drawings. However, these are merely illustrative 
examples and the present invention is not limited thereto. 
[0042] In descriptions of the embodiments of the present 
invention, publicly known techniques that are judged to be 
able to make the purport of the present invention unneces­
sarily obscure will not be described in detail. Referring to 
the drawings, wherein like reference characters designate 
like or corresponding parts throughout the several views. In 
addition, the terms as used herein are defined by taking 
functions of the present disclosure into account and may be 
changed according to the custom or intention of users or 
operators. Therefore, definition of the terms should be made 
according to the overall disclosure set forth herein. 
[0043] It should be understood that the technical spirit and 
scope of the present invention are defined by the appended 
claims, and the following embodiments are only made to 
efficiently describe the present invention to persons having 
common knowledge in the technical field to which the 
present invention pertains. 
[0044] FIG. 1 is a perspective view illustrating a pouch­
type secondary battery according to an embodiment of the 
present invention. 
[0045] Referring to FIG. 1, a pouch-type secondary bat­
tery 100 according to the embodiment of the present inven­
tion includes a case 21 surrounding a secondary battery 10, 
sealing parts 22 formed by adhering the case 21, and folding 
parts 23 formed by folding the sealing parts 22. 
[0046] The secondary battery 10 may include an electrode 
assembly 11 and cathode and anode electrode tabs 12 drawn 
out from the electrode assembly 11. The electrode assembly 
11 may be a jelly roll wound in an oval shape, or the like in 
a state in which the cathode electrode tab and the anode 
electrode tab are alternately overlapped with each other with 
a separator interposed therebetween. The cathode and anode 
electrode tabs 12 may be formed at both ends of the 
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electrode assembly 11. The pouch-type secondary battery 
100 may be a form in which the secondary battery 10 is 
housed in the case 21. Specifically, the pouch-type second­
ary battery 100 may be a form in which the electrode 
assembly 11 of the secondary battery 10 is housed in the case 
21, and the electrode assembly 11 is surrounded by the case 
21, then the electrode tabs 12 are drawn to an outside of the 
case 21. 
[0047] The case 21 may house the electrode assembly 11 
from which the electrode tabs 12 are drawn out. The case 21 
may include aluminum. The reason of using the aluminum 
in the case 21 is to resist severe thermal environments, 
mechanical impacts, or the like as well as to achieve 
miniaturization, weight reduction, and slinmess. A housing 
space (not illustrated) having a recessed shape is formed in 
the case 21, and the electrode assembly 11 may be disposed 
in the housing space. After disposing the electrode assembly 
11, the case 21 may be adhered along the outer peripheries 
of the electrode assembly 11. 
[0048] The sealing parts 22 may be formed by adhering 
the case 21 along the outer peripheries of the electrode 
assembly 11. The sealing parts 22 are formed by adhering 
the case 21, and may be formed on four (4) sides along the 
peripheries of the electrode assembly 11. At this time, the 
electrode tabs 12 may be drawn to the outside of the sealing 
part 22 at both ends of the electrode assembly 11. For 
example, the electrode tabs 12 may be drawn out at both 
ends in a longitudinal direction of the electrode assembly 11. 
The sealing parts 22 may be remaining portions of the case 
21 after the case 21 is adhered. 
[0049] A volume of the secondary battery may be 
increased by a length in which the sealing parts 22 are 
formed at the outside of the secondary battery. Therefore, in 
the pouch-type secondary battery 100 according to the 
embodiment of the present invention, the sealing parts 22 of 
the remaining portions are folded to form the folding parts 
23, such that the volume of the secondary battery may be 
reduced. 
[0050] FIGS. 2A, 2B and 2C are cross-sectional views 
illustrating a process in which the folding part is folded 
according to the embodiment of the present invention. 
[0051] FIG. 2Ais a cross-sectional view illustrating a state 
in which a folding part 23 is not folded, briefly, before 
folding. 2B is a cross-sectional view illustrating a first 
folding state in which the folding part 23 is folded once, and 
FIG. 2C is a cross-sectional view illustrating a second 
folding state in which the folding part 23 is folded twice. 
[0052] Referring to FIG. 2, the folding part 23 may be 
formed by folding the sealing part 22 of a surface on which 
the electrode tab drawn to the outside of the case 21 is not 
formed. 
[0053] The folding part 23 may include a first folding state 
Sl and a second folding state S2 in a form of being folded 
twice. In the first folding state Sl, the folding part 23 may 
be folded 180 degrees by a half(½) or less of an entire 
length thereof. In the second folding state S2, the folding 
part may be folded so as to completely come into contact 
with the case 21 of the electrode assembly 11 from the first 
folding state Sl. The folding part 23 may be folded at least 
once, and preferably folded twice or more. 
[0054] A height of the folding part 23 in a fully folded 
state including the first folding state Sl and the second 
folding state S2 may smaller than a thickness of the elec­
trode assembly 11 (a thickness of the electrode assembly 11 
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based on a cross-section perpendicular to a direction in 
which the electrode tabs 12 are drawn out in the electrode 
assembly 11). Specifically, the height of the folded folding 
part 23 may have a relationship with the thickness of the 
electrode assembly 11 as the following equation: 

H"T/2 

[0055] (wherein, His the height of the folded folding part, 
T is the thickness of the electrode assembly, based on a 
cross-section perpendicular to a direction in which the 
electrode tabs of the electrode assembly are drawn out, see 
FIGS. 3A and 3B). 
[0056] By forming the folding part 23 in a range of 
satisfying the above-described relational equation, it is pos­
sible to prevent an unnecessary space from being formed 
between the adjacent secondary batteries by the folding part 
23 when assembling the secondary battery module. That is, 
since the folding part 23 is formed in a height smaller than 
the thickness of the electrode assembly 11, the folding part 
23 does not protrude from the surface of the case, such that 
adjacent secondary batteries may be brought into close 
contact with each other without creating a space therebe­
tween. Therefore, volume efficiency may be increased when 
assembling the secondary battery module. 
[0057] Further, the folding part 23 may be attached to one 
surface of the case 21 by an adhesive member 30. 
[0058] FIGS. 3A and 3B are cross-sectional views illus­
trating the pouch-type secondary battery and the folding part 
according to the embodiment of the present invention. 
[0059] FIG. 3A is a cross-sectional view illustrating the 
folding part, and FIG. 3B is a cross-sectional view illustrat­
ing when the folding part is brought into close contact with 
the case. 
[0060] Referring to FIGS. 3A and 3B, the folding part 23 
may be completely adhered to the case 21 surrounding the 
electrode assembly 11 by the adhesive member 30. When 
describing by comparing FIGS. 3A and 3B, a length L2 of 
the pouch-type secondary battery 100 in which the folding 
parts 23 in the folded state are brought into close contact 
with and adhered to the case 21 may be smaller than a length 
Ll of the pouch-type secondary battery 100 including the 
folding parts 23 in the folded state. The volume of the 
secondary battery module may be reduced by a difference 
between the lengths of Ll and L2. 
[0061] In order to completely adhere the folding parts 23 
to the case 21 surrounding the electrode assembly 11, the 
adhesive member 30 may be used by adhering to the folding 
parts 23. 
[0062] FIG. 4 is a cross-sectional view illustrating a state 
in which the folding part is adhered by the adhesive member 
according to the embodiment of the present invention. 
[0063] Referring to FIG. 4, the adhesive member 30 is 
injected into the folding part 23, such that one surface of the 
case 21 in which the folding part 23 is formed (that is, one 
surface of the case 21 to come into contact with the folding 
part 23) and the folding part 23 come into contact with each 
other, thus to be fixed to the case 21. A position of the 
adhesive member 30 located at the folding part 23 may have 
a relationship with a length of the folded folding part as the 
following equation: 

Vili"W<H 

[0064] (wherein, W is a distance between a portion in 
which the case of the surface on which the electrode tab is 
not formed and the folding part are adhered by injecting the 
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adhesive member into the folding part and a portion in which 
the folding part and the case are connected to each other). 
[0065] In other words, the contact member 30 may be 
injected between the entire height of the folding part 23 and 
½ or more of the entire height of the folding part 23. At this 
time, ½ or more of the entire height is based on a portion of 
the case 21, to which the folding part 23 is connected. 
[0066] When injecting and adhering the adhesive member 
30 in a range ofless than½ of the entire height of the folding 
part 23, fluttering, bending, twisting, and the like may occur 
in the detached portion of the folding part 23 
[0067] Therefore, when injecting the adhesive member 30 
in a range between the entire height Hof the folding part 23 
and ½ or more of the entire height (½H) and adhering the 
folding part 23 to the case 21, a length of the folding part 23, 
which is not adhered, is decreased, such that fluttering, 
bending, twisting, and the like of the folding part 23 may not 
occur. 
[0068] An angle between the folded folding part 23 and 
one surface of the case 21 may be 5 degrees or more and 25 
degrees or less. In order for the adhesive member 30 to be 
injected between the folding part 23 and the case 21 and 
cured, the folding part 23 and the case 21 may be spaced 
apart from each other at an angle of 5 degrees or more. On 
the other hand, if the distance between the folding part 23 
and the case 21 is too large, a large amount of the adhesive 
member 30 is needed. As a result, efficiency of adhesive 
property, and the like may be reduced. Therefore, the folding 
part and the case 21 may be formed so as to be spaced apart 
from each other at an angle of 25 degrees or less. 
[0069] The adhesive member 30 is made of a polyurethane 
adhesive so that the adhesive member 30 may have a 
predetermined elastic force even after the adhesive member 
30 is cured. Due to the adhesive member 30 that may have 
the elastic force even after curing, it is possible to reduce an 
impact applied thereto from an outside. 
[0070] The thickness of the adhesive member 30 cured 
between the folded folding part 23 and the case 21 may be 
0.5 mm or more and 2 mm or less. If the thickness of the 
adhesive member 30 cured between the folded folding part 
23 and the case 21 is large exceeding the above range, the 
volume and/or thickness of the secondary battery module 
may be increased, and efficiency of the adhesive property 
may be reduced. Therefore, the adhesive member 30 cured 
between the folding part 23 and the case 21 may have a 
thickness of 0.5 mm or more and 2 mm or less. 
[0071] The polyurethane adhesive is not sharp in terms of 
a shape after curing, and may have elasticity in a soft form. 
The polyurethane adhesive may be obtained by synthesizing 
polyol and a chain extender with a diisocyanate as well 
known in the art, and the chain extender used in the synthesis 
may be a dial or a diamine. Physical properties of the 
adhesive may be variously controlled by adjusting types or 
molecular weights of the chain extender, diisocyanate and a 
polyol monomer. The polyurethane adhesive that can be 
used in the embodiment of the present invention may have 
a viscosity in a range of 10000 to 15000 cps when measuring 
by a Brookfield rotational viscometer at a temperature of 
120° C. When adhering the folding part 23 by using the 
polyurethane adhesive having a viscosity within the above 
range, workability such as efficiency and result of operation 
are improved, and the shape of the adhesive (the adhesive 
member 30) may be maintained during curing the adhesive. 
If the viscosity of the adhesive is out of the above range (i.e., 
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if it is less than or exceeding the above range), it is difficult 
to maintain the shape of the adhesive during curing the 
adhesive, and the workability is deteriorated, and thereby 
causing a problem in manufacturing the secondary battery 
10. If necessary, the viscosity of the adhesive may be 
controlled by using a viscosity regulator. For example, when 
using a thixotropic agent etc., the viscosity of the adhesive 
may be increased, and when using a diluent or a dispersant, 
the viscosity of the adhesive may be reduced. The viscosity 
regulator may use a commonly known substance, and an 
amount of the viscosity regulator to be used is not particu­
larly limited. 
[0072] In addition, when curing for 2 hours or more, the 
polyurethane adhesive has a peel-off strength of 3 kgf/in 
measured by a T-peel test, and a static shear holding time of 
250 hours or more measured by a static shear test at a 
temperature 85° C. and a humidity of at 85%. The adhesive 
member 30 made of a polyurethane adhesive having the 
above-described physical properties may maintain a prede­
termined elasticity, such that it is possible to reduce piercing 
the electrode assembly 11 or impact applied to the electrode 
assembly 11. 
[0073] In addition, in order to maintain the performance of 
the secondary battery 10 and secure its stability, insulating 
properties between the inside and outside of the secondary 
battery 10 may be important. Therefore, the polyurethane 
adhesive as the adhesive member 30 used in the embodiment 
of the present invention may be required to have a dielectric 
breakdown voltage for ensuring insulating properties. Pref­
erably, the dielectric breakdown voltage measured according 
to ASTM D149 of the polyurethane adhesive according to 
the present example may be 5 to 20 kV/mm. More prefer­
ably, the dielectric breakdown voltage of the polyurethane 
adhesive according to the present example may be 8 to 15 
kV/mm. 
[0074] The dielectric breakdown voltage required in the 
polyurethane adhesive of the present example may be 
ensured by mixing an insulation material with the polyure­
thane resin. The insulation material used for this purpose 
may be, for example, ceramic particles such as alumina, SiC, 
and ZnO. 
[0075] Further, since the polyurethane adhesive has a 
lower curing rate than that of an acrylic or epoxy resin, the 
adhesive member 30 may not be cured while the folding part 
23 is brought into contact with the case 21 after injecting the 
adhesive member 30 into the folding part 23. 
[0076] FIGS. SA and 5B are cross-sectional views illus­
trating the sealing part and a bottom part of the secondary 
battery according to the embodiment of the present inven­
tion. 
[0077] Referring to FIGS. SA and 5B, the sealing parts 22 
may be formed on three (3) sides of the electrode assembly 
11 along the peripheries thereof. A bottom part 24 may be 
formed on one side in which the sealing part 22 is not 
formed. For example, the sealing parts 22 may be formed at 
a portion in which the electrode tab 12 is drawn out and a 
portion above the portion in which the electrode tab 12 is 
drawn out along the peripheries of the secondary battery 10. 
The bottom part 24 may be formed at a portion below the 
portion in which the electrode tab is drawn out without 
sealing. Since the sealing part 22 is not formed on the bottom 
part 24 side, the space occupied by the sealing part 22 may 
be reduced. Even if forming the folding part by folding the 
sealing part 22, the folding part also occupies a space. 
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Therefore, such a member is not formed at all, thereby the 
space occupied by the secondary battery 10 may be dra­
matically reduced. 
[0078] The bottom part 24 may be formed by a state in 
which one side of the electrode assembly 11 is in contact 
with the case 13 without being sealed. The bottom part 24 
may be formed corresponding to an area and shape of the 
battery cell 11. In the secondary battery 10 having the 
bottom part 24 formed therein, a cooling plate 20 is disposed 
on the bottom part 24 side, such that the electrode assembly 
11 may be cooled by the cooling plate 20. Since the bottom 
part 24 may directly contact with a cooling member such as 
the cooling plate without the folding part interposed ther­
ebetween, the cooling efficiency of the secondary battery 10 
may be improved by forming the bottom part 24. 
[0079] FIGS. 6A and 6B are cross-sectional views illus­
trating the pouch-type secondary battery according to the 
embodiment of the present invention. 
[0080] Referring to FIGS. 6A and 6B, the pouch-type 
secondary battery 100 according to the embodiment of the 
present invention includes the electrode assembly 11 includ­
ing a plurality of electrode bodies stacked with a separator 
interposed therebetween, and the electrode assembly 11 is 
packaged with the case 21. In order to package the electrode 
assembly 11, the case 21 including a pouch film 212 and the 
sealing parts 22 formed on the outer circumferences of the 
pouch film 212 may be used. 
[0081] The electrode assembly 11 may be a jelly roll 
wound in an oval shape, or the like in a state in which the 
cathode electrode tab and the anode electrode tab are alter­
nately overlapped with each other with a separator inter­
posed there between. The electrode tabs 12 may be drawn out 
from both ends of the electrode assembly 11, and welding 
portions (not illustrated) may be formed between the elec­
trode tabs 12 and the electrode assembly 11 to connect them 
with each other. 
[0082] The pouch film 212 may include an aluminum thin 
film. The reason of using the aluminum thin film in the 
pouch film 212 is to resist severe thermal environments, 
mechanical impacts, or the like as well as to achieve 
miniaturization, weight reduction, and slinmess. 
[0083] The pouch film 212 may further include a polymer 
film such as a polyethylene terephthalate (PET) resin, poly­
ethylene naphthalate (PEN), or nylon resin as an outer layer 
at the outside of the aluminum thin film in order to protect 
the secondary battery from the external environment. 
[0084] The pouch film 212 is adhered to each other by 
thermal fusion bonding at the sealing part, and may further 
include an adhesive layer made of polyethylene (PE), poly­
olefin such as non-stretched polypropylene (casted polypro­
pylene, cPP) or polypropylene (PP), or a copolymer thereof, 
as an inner layer for adhering each other. 
[0085] A pair of forming parts 213 for housing the elec­
trode assembly 11 may be formed in the pouch film 212. The 
forming part 213 may be formed by a method of pressing the 
pouch film 212 by a press in a recessed shape into the pouch 
film 212. 
[0086] In accordance with the pouch-type secondary bat­
tery 100 according to the embodiment of the present inven­
tion, the volume and thickness of the pouch-type secondary 
battery 100 may be minimized by minimizing the range in 
which the sealing part 22 protrudes. The range in which the 
sealing part 22 protrudes may be determined by a forming 
angle a. 
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[0087] The forming part 213, in which the electrode 
assembly 11 is to be housed, may be formed in a tapered 
shape. At this time, the forming part 213 may have a 
predetermined forming angle a inside the electrode assembly 
11 housed therein. The forming angle a may be formed on 
the side pressed into the pouch film 212. The forming part 
213 may be tapered by the forming angle a. 
[0088] The volume and thickness of the pouch-type sec­
ondary battery 100 in which the folding part 23 is attached 
to the case 21 of the electrode assembly 11 may be mini­
mized as the forming angle a is close to a right angle. The 
reason is that the sealing part 22 forming the folding part 23 
protrudes as the forming angle a has an angle not close to the 
right angle. As protrusion of the sealing part 22 is increased, 
an extra space inside the pouch-type secondary battery 
module is increased, and thereby increasing the volume and 
thickness of the pouch-type secondary battery module. 
[0089] The forming angle a may be determined according 
to a depth D of the forming part. The depth D of the forming 
part may be 3.8 mm or more and 7 mm or less. At this time, 
an angle at which the folding part 23 is folded may be 
determined according to the depth D of the forming part 213. 
When the depth D of the forming part is 3 .8 mm or more, the 
forming angle a may be 114 degrees, and when the depth D 
of the forming part is 7 mm or more, the forming angle a 
may be 96 degrees. 
[0090] In other words, when a preferable depth D of the 
forming part for minimizing the volume and thickness of the 
pouch-type secondary battery 100 is 3.8 mm or more and 7 
mm or less, the forming angle a may be included in a range 
of 96 degrees or more and 114 degrees or less. 
[0091] Further, a coating thickness of the adhesive mem­
ber 30 may be determined according to the depth D of the 
forming part. The forming angle a is determined according 
to the depth D of the forming part, and an angle between the 
case 21 and the folding part 23 may be determined according 
to the forming angle a. Further, the coating thickness of the 
adhesive member 30 may be determined according to the 
angle between the case 21 and the folding part 23. 
[0092] When the depth D of the forming part is 3.8 mm or 
more and 7.0 mm or less, the coating thickness of the 
adhesive member 30 may be included in a range of 0.36 or 
more and 2.12 mm or less. 
[0093] Hereinafter, preferred examples of a polyurethane 
adhesive used in the adhesive member 30 are proposed to 
more concretely describe the present invention. However, 
the following examples are only given for illustrating the 
present invention and those skilled in the art will obviously 
understand that various alterations and modifications are 
possible within the scope and spirit of the present invention. 
Such alterations and modifications are duly included in the 
appended claims. 

Example and Comparative Examples 

[0094] Polyurethane adhesives as described in Table 
below were prepared, and a T-peel test, viscosity index, and 
shear adhesion of each polyurethane adhesive were mea­
sured on a pouch film having a PET protective film layer 
formed on an aluminum thin film. 
[0095] i) T-Peel Test 
[0096] A T-peel test was performed according to the 
standard test specificationASTM D1876-01, which is a "test 
method for determining peel resistance of an adhesive," in 
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order to confirm the peel resistance in physical properties 
between the polyurethane adhesives described in Table 1 
below. 
[0097] ii) Viscosity Index 
[0098] In order to confirm viscosities of the polyurethane 
adhesives described in Table 1 below, viscosity indexes of 
the polyurethane adhesives of the example and comparative 
examples were measured using a Brookfield rotational vis­
cometer at a measurement temperature of 120° C. 
[0099] iii) Shear Adhesion 
[0100] A shear adhesion test was performed according to 
the standard test specificationASTM D3654, which is a "test 
method for determining shear adhesion," in order to confirm 
static shear holding forces among the physical properties 
between the polyurethane adhesives described in Table 1 
below. Table 1 below shows holding times (hour) of the 
respective polyurethane adhesives, which were measured in 
the test performed according to the ASTM D3654 test 
method at a measurement temperature of 85° C. and a 
measurement humidity of 85%. 

Section 

T-peel test 
(cured for 2 

hours, 
kgf/in) 

Example 3.02 

3M Co., 1090B 2.04 
(Comparative 
Example 1) 
3M Co., TEl00 
(Comparative 
Example 2) 
3M Co., TS230 0.33 
(Comparative 
Example 3) 

TABLE 1 

Viscosity index 
(cps, at a 

temperature of 
120° c.) 

14000 

17000 

7000 

9000 

Shear 
adhesion 

(hr) Remark 

>250 Polyurethane 
adhesive 

44.5 Polyurethane 
adhesive 

76.7 Polyurethane 
adhesive 

>250 Polyurethane 
adhesive 

[0101] The polyurethane adhesives of the example and 
comparative examples were applied to a folding part of a 
pouch-type secondary battery, respectively, then physical 
properties were evaluated. Results thereof are described in 
Table 2 below. 
[0102] The respective adhesives were applied and 
attached between a folding part and a side face of a sec­
ondary battery as illustrated in FIG. 4 so as to have a 
thickness of 0.5 to 1 mm, then cured for 2 hours at room 
temperature, followed by visually observing to confirm 
adhesive properties and the application properties, and 
results thereof are described in Table 2 below. For a high 
temperature and high humidity test, the secondary battery 
having the folding part attached thereto by the respective 
adhesives was exposed to an environment at a temperature 
of 85° C. and a relative humidity of 85% for 7 days, then left 
for 2 hours at room temperature, followed by visually 
observing to confirm appearance thereof. 

Section 

Example 
Comparative 
Example 1 

TABLE 2 

Adhesive 
property 

0 
LI. 

Application 
property 

0 
0 

High temperature 
and high humidity 

test 

0 
X 
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Section 

Comparative 
Example 2 
Comparative 
Example 3 

TABLE 2-continued 

Adhesive 
property 

X 

LI. 

Application 
property 

X 
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High temperature 
and high humidity 

test 

X 

0 

[0103] In the above Table 2, the adhesive property was 
determined by conforming whether there is a portion in 
which the folding part was detached from the adhesive. 
Results thereof are indicated according to the following 
standards, wherein 'o' denotes that there is no detachment, 
'ti.' denotes that there are some detached portions, and 'X' 
denotes that there is no attachment. 
[0104] The application property was determined by con­
forming whether the adhesive flows out of an adhesive 
region after the application of the adhesive and whether the 
adhesive flows out to an outside after adhering the folding 
part. Results thereof are indicated according to the following 
standards, wherein 'o' (good) denotes that both properties 
are satisfied, 'ti.' (normal) denotes that one of both properties 
is satisfied, and 'X' (poor) denotes that both properties are 
not satisfied. 
[0105] The high temperature and high humidity evaluation 
were also performed by using the same standards as the 
evaluation of adhesive property. 
[0106] As shown in the above Table 2, it can be seen that 
the polyurethane adhesive (example) according to the 
embodiment of the present invention is highly evaluated in 
adhesive property, application property, and high tempera­
ture and humidity evaluation (shear adhesion evaluation). 
[0107] That is, the polyurethane adhesive according to the 
present example had a peel-off strength of 3 kgf/in or more 
after curing for 2 hours in the T-peel test, such there was no 
detachment occurred in a case of attaching the folding part 
23 over time. On the other hand, the polyurethane adhesives 
of Comparative Examples 1 to 3 had significant lower 
peel-off strengths than the present example after curing for 
2 hours in the T-peel test, such that the folding part 23 and 
the case 21 would be spaced apart or detached from each 
other after attaching the folding part 23 over time. 
[0108] Further, since the polyurethane adhesive according 
to the present example had a sufficient high viscosity, the 
adhesive would be applied and the shape thereof would be 
maintained. On the other hand, since the polyurethane 
adhesives of Comparative Examples 2 and 3 except for 
Comparative Example 1 had significantly lower viscosities 
than that of the present example, the shape thereof would not 
be maintained after applying the adhesive to flow down, and 
thereby hindering the attaching operation. The polyurethane 
adhesive of Comparative Example 1 had a higher viscosity 
than that of the present example. However, when the vis­
cosity is too high, workability such as operation efficiency 
may be adversely affected. 
[0109] Further, the polyurethane adhesive according to the 
present example may maintain the adhesive force for a long 
period time in a shear adhesion evaluation performed at high 
temperature and high humidity. In this regard, the polyure­
thane adhesives of Comparative Example 3 shows the 
similar result to that of the present example. However, the 
polyurethane adhesives of Comparative Examples 1 and 2 
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show a significant short time for maintaining the adhesion at 
high temperature and high humidity, therefore it can be seen 
that these adhesives are not suitable for use in an environ­
ment in which the secondary battery 10 is placed. 
[0110] In summary the above results, it can be seen that 
the polyurethane adhesive according to the present example 
was superior in terms of adhesive properties, application 
properties and high temperature and high humidity evalua­
tion to the adhesives of the comparative examples, and 
thereby, the polyurethane adhesive according to the present 
example is more suitable to attach the folding part 23 of the 
secondary battery 10 than the adhesives of the comparative 
examples. 
[0111] Although the representative embodiments of the 
present invention have been described in detail, it will be 
understood by persons who have a common knowledge in 
the technical field to which the present invention pertains 
that various modifications and variations may be made 
therein without departing from the scope of the present 
invention. Accordingly, the scope of the present invention 
should not be limited to the embodiments, but be defined by 
the appended claims as well as equivalents thereof. 

DESCRIPTION OF REFERENCE NUMERALS 

[0112] 
[0113] 
[0114] 
[0115] 
[0116] 
[0117] 
[0118] 
[0119] 
[0120] 
[0121] 
[0122] 
[0123] 
[0124] 

10: Secondary battery 
11: Electrode assembly 
12: Electrode tab 
21: Case 
212: Pouch film 
213: Forming part 
22: Sealing part 
23: Folding part 
24: Bottom part 
30: Adhesive member 
Sl: First folding state 
S2: Second folding state 
100: Ppouch-type secondary battery 

1. A pouch-type secondary battery comprising: 
an case configured to house an electrode assembly from 

which electrode tab are drawn out; 
sealing parts formed by adhering the case along outer 

peripheries of the electrode assembly; and 
folding parts formed by folding the sealing parts of 

surfaces on which the electrode tab drawn to an outside 
of the case is not formed, 

wherein a length of the folding part has a relationship with 
a thickness of the electrode assembly as the following 
equation: 

H"T/2 

(wherein, H is the height of the folded folding part, T is 
the thickness of the electrode assembly, based on a 
cross-section perpendicular to a direction in which the 
electrode tabs of the electrode assembly are drawn out). 

2. The pouch-type secondary battery according to claim 1, 
wherein the folding part comprises: 

a first folding state in which the folding part is folded 180 
degrees by a half(½) or less of an entire length thereof, 
and 

a second folding state in which the folding part is folded 
so as to completely come into contact with the case of 
the electrode assembly from the first folding state. 
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3. The pouch-type secondary battery according to claim 1, 
wherein the folded folding part is attached to one surface of 
the case by an adhesive member, and 

the adhesive member is made of a polyurethane adhesive. 
4. The pouch-type secondary battery according to claim 1, 

wherein an angle between the folded folding part and one 
surface of the case is within a range of 5 degrees or more and 
25 degrees or less. 

5. The pouch-type secondary battery according to claim 3, 
wherein a thickness of the adhesive member cured between 
the folded folding part and the case is 0.5 mm or more and 
2 mm or less. 

6. The pouch-type secondary battery according to claim 3, 
wherein a position of the adhesive member located at the 
folding part has a relationship with a length of the folded 
folding part located at the folding part as the following 
equation: 

1/ili"W<H 

(wherein, Wis a distance in which the case of the surface 
on which the electrode tab is not formed and the folding 
part are adhered to each other by injecting the adhesive 
member into the folding part). 

7. The pouch-type secondary battery according to claim 3, 
wherein a position of the adhesive member located at the 
folding part has a relationship with a length of the folded 
folding part located at the folding part as the following 
equation: 

(wherein, Wis a distance in which the case of the surface 
on which the electrode tab is not formed and the folding 
part are adhered to each other by injecting the adhesive 
member into the folding part). 

8. The pouch-type secondary battery according to claim 3, 
wherein the polyurethane adhesive has a static shear holding 
time of 250 hours or more at a temperature 85° C. and a 
humidity of at 85%. 

9. The pouch-type secondary battery according to claim 3, 
wherein the polyurethane adhesive has a viscosity of 10000 
to 15000 cps at a temperature of 120° C. 

10. The pouch-type secondary battery according to claim 
3, wherein the polyurethane adhesive has a dielectric break­
down voltage of 5 to 20 kV/mm. 

11. The pouch-type secondary battery according to claim 
1, wherein the sealing parts are formed on four (4) sides 
along the peripheries of the electrode assembly. 

12. The pouch-type secondary battery according to claim 
1, wherein the sealing parts are formed on three (3) sides 
along the peripheries of the electrode assembly. 

13. The pouch-type secondary battery according to claim 
12, wherein a bottom part is formed on one side in which the 
sealing part is not formed. 

14. The pouch-type secondary battery according to claim 
1, wherein the case has a forming part formed therein, which 
includes a space to house the electrode assembly. 

15. The pouch-type secondary battery according to claim 
14, wherein the forming part has a depth in which the 
electrode assembly is housed, and 

the depth of the forming part is a 3.8 mm or more and 7 
mm or less. 

16. The pouch-type secondary battery according to claim 
15, wherein the forming part has an angle inside thereof, and 

the angle of the forming part is 96 degrees or more and 
114 degrees or less. 
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17. The pouch-type secondary battery according to claim 
15, wherein a thickness of the adhesive member applied 
between the folding part and the case is determined accord­
ing to the depth of the forming part, and 

when the depth of the forming part is 3.8 mm or more and 
7 mm or less, the coating thickness of the adhesive 
member is 0.36 or more and 2.12 mm or less. 

* * * * * 
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