POUCH PACKAGED LITHIUM-ION BATTERY WITH TOOTH-SHAPED SEALING EDGE

CROSS REFERENCE
[0001] The present application claims foreign priority of Chinese Patent Applications No.
202120040153.4, filed on January 7, 2021, in the China National Intellectual Property Administration,

the entire contents of which are hereby incorporated by reference.

TECHNICAL FIELD
[0002] The present disclosure relates to the field of battery technologies, and in particular to a pouch

packaged lithium-ion battery with a tooth-shaped sealing edge.

BACKGROUND

[0003] A lithium-ion battery is a secondary battery (rechargeable battery) that works based on the
movement of lithium ions between a cathode and an anode. In the process of charging and discharging,
Li* is embedded and de-embedded back and forth between the two electrodes. During charging, Li* is
de-embedded from the cathode and embedded into the anode through electrolyte so that the cathode is in
a lithium-rich state. The opposite is true during discharging. The existing lithium-ion battery includes a
cathode, an anode, a film and electrolyte. The cathode and the anode are infiltrated in the electrolyte.
The lithium ions move between the cathode and the anode with the electrolyte as a medium to realize the
charging and discharging of the battery. In order to limit the occurrence of the short circuit between the
cathode and the anode through the electrolyte, the cathode and the anode are required to be separated by
the film.

[0004] However, a cell of the existing lithium-ion battery has a structure with a large volume,
resulting in a lower energy density in a unit volume, inconvenience of installation and use, and a crease

of the sealing edge after bending.

SUMMARY OF THE DISCLOSURE

[0005] According to various embodiments of the present disclosure, a pouch packaged lithium-ion
battery with a tooth-shaped sealing edge is provided.

[0006] The present disclosure provides a pouch packaged lithium-ion battery with a tooth-shaped
sealing edge, including a main body; the main body includes an aluminum-plastic film; wherein the
aluminum-plastic film defines a cavity where a jelly roll is arranged therein; the jelly roll includes a
cathode, an anode and a film separating the cathode and the anode; the cathode, the film and the anode
are winded and overlaid to form a shape of cylinder substantially; a cathode tab is arranged on a side of
the jelly roll, and an anode tab is arranged on the other side of the jelly roll; the cathode tab is connected
to the cathode electrically, and the anode tab is connected to the anode electrically; a part of the
aluminum-plastic film in contact with the cathode tab and the anode tab is bent and extends toward an

outside of the lithium-ion battery to form a sealing edge in the middle of the main body; the cathode tab
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and the anode tab extend horizontally and penetrate the sealing edge; a joint between the cathode tab and
the sealing edge is covered with a tab sealant, and a joint between the anode tab and the sealing edge is
also covered with a tab sealant; the sealing edge, the cathode tab and the anode tab are bent upward to
attach to a surface of the main body; a surface of the sealing edge is arranged with grooves, and the
grooves are tooth-shaped in appearance and distributed in an annular array.

[0007] In some embodiments, an end of the cathode tab close to the jelly roll is arranged with a first
clamping part in an inverted U type.

[0008] In some embodiments, the first clamping part is fixed to the cathode by welding.

[0009] In some embodiments, an end of the anode tab close to the jelly roll is arranged with a second
clamping part in an inverted U type.

[0010] In some embodiments, the second clamping part is fixed to the anode by welding.

[0011] In some embodiments, the film includes two layers, one layer is arranged on an outer side of
the cathode and the other layer is arranged on an outer side of the anode.

[0012] In some embodiments, a joint between the sealing edge and the main body is coated with a
sealant.

[0013] In some embodiments, the cathode tab and the anode tab are symmetrically distributed on both
sides of the jelly roll.

[0014] In some embodiments, after the cathode tab and the anode tab are bent upward to attach to the
surface of the main body, a radial angle between the cathode tab and the main body is 45° - 90° and a

radial angle between the anode tab and the main body is also 45° - 90°.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] To further illustrate technical solutions of the present disclosure, drawings needed for
description of the embodiments will be briefly introduced. Obviously, the following drawings are only
some embodiments of the present disclosure.
[0016] FIG. 1 is a structural perspective schematic view of a pouch packaged lithium-ion battery with
a tooth-shaped sealing edge according to an embodiment of the present disclosure.
[0017] FIG. 2 is a structural perspective schematic view of a pouch packaged lithium-ion battery with
a tooth-shaped sealing edge in an unfolded state according to an embodiment of the present disclosure.
[0018] FIG. 3 is a structural schematic view of a jelly roll of a pouch packaged lithium-ion battery
with a tooth-shaped sealing edge according to an embodiment of the present disclosure.
[0019] FIG. 4 is a structural perspective schematic view of a pouch packaged lithium-ion battery with
a tooth-shaped sealing edge according to another embodiment of the present disclosure.
[0020] FIG. 5 is a structural perspective schematic view of a pouch packaged lithium-ion battery with
a tooth-shaped sealing edge in an unfolded state according to another embodiment of the present

disclosure.



DETAILED DESCRIPTION

[0021] Technical solutions of embodiments of the present disclosure will be clearly and completely
described as follows in combination with the drawings in the embodiments of the present disclosure.
[0022] Embodiments 1

[0023] As shown in FIGS. 1-3, the embodiment provides a pouch packaged lithium-ion battery with a
tooth-shaped sealing edge, including a main body 7. The main body 7 includes an aluminum-plastic film
8 with good insulativity. The aluminum-plastic film 8 defines a cavity where a jelly roll 4 is arranged
therein. The jelly roll 4 includes a cathode 1, an anode 2 and a film 3 separating the cathode 1 and the
anode 2. The cathode 1, the film 3 and the anode 2 are winded and overlaid to form a shape of cylinder
substantially. That is, the jelly roll 4 is formed by winding and overlaying in an order: the cathode 1, the
film 3, the anode 2, and the film 3. A cathode tab 5 and an anode tab 6 are respectively arranged on both
sides of the jelly roll 4. The cathode tab 5 is connected to the cathode 1 electrically, and the anode tab 6
is connected to the anode 2 electrically. A joint between the cathode tab 5 and the cathode 1 and a joint
between the anode tab 6 and the anode 2 may be fixed by welding so that both the cathode 1 and the
anode 2 can conduct electricity. A part of the aluminum-plastic film 8 in contact with the cathode tab 5
and the anode tab 6 is bent and extends toward an outside of the lithium-ion battery to form a sealing
edge 10 in the middle of the main body 7 (that is, a first bending happens). After covering and wrapping
the jelly roll 4 as shown in FIG. 3, the sealing edge 10 and aluminum-plastic film 8 are sealed and
molded by hot-pressing. Specifically, as shown in FIG. 2, the cathode tab 5 and the anode tab 6 extend
horizontally and penetrate the sealing edge 10. That is, after the cathode tab 5 and the anode tab 6
penetrate the sealing edge 10, the sealing edge 10 may be divided into 2 layers in a thickness direction,
and the cathode tab 5 and the anode tab 6 are sandwiched between the 2 layers. A joint between the
cathode 5 and the sealing edge 10 is covered with a tab sealant 9. A joint between the anode tab 6 and
the sealing edge 10 is also covered with the tab sealant 9. As shown in FIG. 1, the sealing edge 10, the
cathode tab 5 and the anode tab 6 may be bent upward to attach to a surface of the main body 7 (that is,
a second bending happens). In the process of assembly, the cathode 1 and anode 2 are assembled in the
sealing aluminum-plastic film 8 formed by stamping, that is, the jelly roll 4 is assembled in the sealing
aluminum-plastic film 8 formed by stamping, and an upper portion and a lower portion of the aluminum
plastic film 8 are sealed together by hot pressing. After the jelly roll 4 is injected with electrolyte,
activated and sealed again, the sealing edge 10 on an outside of the jelly roll 4 is bent axially, so that the
sealing edge 10 may attach to the main body 7 tightly. Moreover, the width of the sealing edge 10 in a
diameter direction may be reduced, that is, the diameter of the battery may be reduced by 3-5mm. The
energy density of the battery may be improved. The cathode tab 5 and the anode tab 6 of the battery
extend out the main body 7 at a radial angle of 45° - 90° to protect the assembly and connection of a
printed circuit board (PCB). Since the sealing edge 10 is bent to the main body, the whole battery may
be thus assembled to an inside of products of customers, which is convenient and efficient. The surface
of the sealing edge 10 may be arranged with grooves 13. The grooves 13 may be tooth-shaped in

appearance and distributed in an annular array, so that the sealing edge 10 after bent and attached to the



main body 7 is symmetrical, tidy and regular, and occurrences of random distribution of teeth and fold
rebounding automatically formed after bending without insection may be limited.

[0024] An end of the cathode tab 5 close to the jelly roll 4 may be arranged with a first clamping part
11 in an inverted U type (that is, the first clamping part 11 defines an opening to match an edge of the
jelly roll 4). The first clamping part 11 and the cathode tab 5 are formed integrally by stamping.

[0025] The first clamping part 11 is fixed to the cathode 1 by welding, so that the joint is strong and
can conduct electricity.

[0026] An end of the anode tab 6 close to the jelly roll 4 may be arranged with a second clamping part
12 in an inverted U type (that is, the second clamping part 12 defines an opening to match an edge of the
jelly roll 4). The second clamping part 12 and the anode tab 6 are formed integrally by stamping.

[0027] The second clamping part 12 is fixed to the anode 2 by welding, so that the joint is strong and
can conduct electricity.

[0028] The film 3 includes two layers. One layer is arranged on an outside of the cathode 1 and the
other layer is arranged on an outside of the anode 2, which can at least limit the short circuit since the
cathode 1 cannot contact with the anode 2 directly after winding.

[0029] A joint between the sealing edge 10 and the main body 7 may be coated with a sealant 14, so
that the sealing edge 10 cannot rebound after bending, ensuring a firm structure thereof.

[0030] It can be seen that the cathode tab 5 and the anode tab 6 may be symmetrically distributed on
both sides of the jelly roll 4.

[0031] Embodiments 2

[0032] As shown in FIGS. 4-5, in order to reduce production cost, the tooth-shaped grooves 13 on the
surface of sealing edge 10 in embodiment 1 as shown in FIGS. 1-3 are omitted. The pouch packaged
lithium-ion battery with a tooth-shaped sealing edge in the embodiment 2 as shown in FIGS. 4-5
includes: a pouch packaged lithium-ion battery with a jelly roll, including a main body 7. The main body
7 includes an aluminum-plastic film 8 with good insulativity. The aluminum-plastic film 8 defines a
cavity where a jelly roll 4 is arranged therein. The jelly roll 4 includes a cathode 1, an anode 2 and a film
3 separating the cathode 1 and the anode 2. The cathode 1, the film 3 and the anode 2 are winded and
overlaid to form a shape of cylinder substantially. That is, the jelly roll 4 is formed by winding and
overlaying in an order: the cathode 1, the film 3, the anode 2, and the film 3. A cathode tab 5 and an
anode tab 6 are respectively arranged on both sides of the jelly roll 4. The cathode tab 5 is connected to
the cathode 1 electrically, and the anode tab 6 is connected to the anode 2 electrically. A joint between
the cathode tab 5 and the cathode 1 and a joint between the anode tab 6 and the anode 2 may be fixed by
welding so that both the cathode 1 and the anode 2 can conduct electricity. A part of the
aluminum-plastic film 8 in contact with the cathode tab 5 and the anode tab 6 is bent and extends toward
an outside of the lithium-ion battery to form a sealing edge 10 in the middle of the main body 7 (that is,
a first bending happens). After covering and wrapping the jelly roll 4, the sealing edge 10 and
aluminum-plastic film 8 are sealed and molded by hot-pressing. Specifically, as shown in FIG. 5, the

cathode tab 5 and the anode tab 6 extend horizontally and penetrate the sealing edge 10. A joint between



the cathode 5 and the sealing edge 10 is covered with a tab sealant 9. A joint between the anode tab 6
and the sealing edge 10 is also covered with the tab sealant 9. As shown in FIG. 4, the sealing edge 10,
the cathode tab 5 and the anode tab 6 may be bent upward to attach to a surface of the main body 7 (that
is, a second bending happens). In the process of assembly, the cathode 1 and anode 2 are assembled in
the sealing aluminum-plastic film 8 formed by stamping, that is, the jelly roll 4 is assembled in the
sealing aluminum-plastic film 8 formed by stamping, and an upper portion and a lower portion of the
aluminum plastic film 8 are sealed together by hot pressing. After the jelly roll 4 is injected with
electrolyte, activated and sealed again, the sealing edge 10 on an outside of the jelly roll 4 is bent axially,
so that the sealing edge 10 may attach to the main body 7 tightly. Moreover, the width of the sealing
edge 10 in a diameter direction may be reduced, that is, the diameter of the battery may be reduced by
3-5mm. The energy density of the battery may be improved. The cathode tab 5 and the anode tab 6 of
the battery extend out the main body 7 at a radial angle of 45° - 90° to protect the assembly and
connection of the PCB. Since the sealing edge 10 is bent to the main body, the whole battery may be
thus assembled to an inside of products of customers, which is convenient and efficient.

[0033] In conclusion, by virtue of the technical solutions above, the present disclosure may achieve
beneficial effects as followed. The cathode, the film and the anode are winded and overlaid to form a
shape of cylinder substantially. That is, the jelly roll is formed by winding and overlaying in an order:
the cathode, the film, the anode, and the film, therefore the film between the cathode and the anode can
at least limit the occurrence of a short. The integral structure of the jelly roll is compact after wending,
thereby improving the energy density of the battery. The cathode tab and the anode tab extend
horizontally and penetrate the sealing edge. A joint between the cathode and the sealing edge is covered
with a tab sealant, and a joint between the anode tab and the sealing edge is also covered with the tab
sealant. Since the sealing edge, the cathode tab and the anode tab are bent upward to attach to a surface
of the main body, the width of the sealing edge in a diameter direction may be thus reduced. The cathode
tab and the anode tab are convenient to be connected to a circuit after extending upward, so that the
whole battery may be thus conveniently assembled to an inside of products of customers. The surface of
the sealing edge is arranged with grooves, and the grooves are tooth-shaped in appearance and
distributed in an annular array, therefore a crease is incapable to be generate and the sealing edge after
bent is regular and beautiful.

[0034] The above embodiments are some optimized implantations of the present disclosure. It should
be noted that, those skilled in the art can still make any improvements and modifications without
departing from the idea of the present disclosure, and all these belong to the scope of the present

disclosure.



What is claimed is:

1. A pouch packaged lithium-ion battery with a tooth-shaped sealing edge, comprising:

a main body, comprising an aluminum-plastic film; wherein the aluminum-plastic film defines a
cavity where a jelly roll is arranged therein; the jelly roll comprises a cathode, an anode and a film
separating the cathode and the anode; the cathode, the film and the anode are winded and overlaid to
form a shape of cylinder substantially; a cathode tab is arranged on a side of the jelly roll, and an anode
tab is arranged on the other side of the jelly roll; the cathode tab is connected to the cathode electrically,
and the anode tab is connected to the anode electrically; a part of the aluminum-plastic film in contact
with the cathode tab and the anode tab is bent and extends toward an outside of the lithium-ion battery to
form a sealing edge in the middle of the main body; the cathode tab and the anode tab penetrate the
sealing edge; a joint between the cathode tab and the sealing edge is covered with a tab sealant, and a
joint between the anode tab and the sealing edge is also covered with a tab sealant; the sealing edge , the
cathode tab and the anode tab are bent upward to attach to a surface of the main body; a surface of the
sealing edge is arranged with grooves, and the grooves are tooth-shaped in appearance and distributed in
an annular array, an end of the cathode tab close to the jelly roll is arranged with a first clamping part in
an inverted U type, the first clamping part and the cathode tab are formed integrally by stamping; an end
of the anode tab close to the jelly roll is arranged with a second clamping part in an inverted U type, the
second clamping part and the anode tab are formed integrally by stamping.

2. The pouch packaged lithium-ion battery with a tooth-shaped sealing edge according to claim 1,
wherein the film comprises two layers, one layer is arranged on an outer side of the cathode and the
other layer is arranged on an outer side of the anode.

3. The pouch packaged lithium-ion battery with a tooth-shaped sealing edge according to claim 1,
wherein a joint between the sealing edge and the main body is coated with a sealant.

4. The pouch packaged lithium-ion battery with a tooth-shaped sealing edge according to claim 1,
wherein the cathode tab and the anode tab are symmetrically distributed on both sides of the jelly roll.

5. The pouch packaged lithium-ion battery with a tooth-shaped sealing edge according to claim 1,
wherein after the cathode tab and the anode tab are bent upward to attach to the surface of the main body,
a radial angle between the cathode tab and the main body is 45° - 90° and a radial angle between the

anode tab and the main body is also 45° - 90°.



