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(57) Abrégé/Abstract:

The present application provides a wound cell, comprising a first and second electrode plates having a first and second current
collectors respectively, the first electrode plate has an empty foil segment having an area where the first electrode plate is bent for
the first time, and the second electrode plate has a second head segment; the second current collector in the second head
segment is coated with active substance on both sides, and projections of a starting end and an ending end of the empty foil
segment in a thickness direction fall on the second head segment. The purpose of the present application is to provide a wound
cell to effectively avoid lithium dendrite while improving the utilization of the battery material and the energy density of the battery,
thereby improving the safety performance of the battery.
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ABSTRACT

The present application provides a wound cell, comprising a first and second electrode plates
having a first and second current collectors respectively, the first electrode plate has an empty foil
segment having an area where the first electrode plate is bent for the first time, and the second
electrode plate has a second head segment; the second cﬁrrent collector in the second head segment is
coated with active substance on both sides, and projections of a starting end and an ending end of the
empty foil segment in a thickness direction fall on the second head segment. The purpose of the
present application is to provide a wound cell to effectively avoid lithium dendrite while improving the
utilization of the battery material and the energy density of the battery, thereby improving the safety

performance of the battery.
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WOUND CELL

FIELD

[0001] The present application relates to the field of battery, in particular, to a wound cell.

BACKGROUND

[0002] With the development of science and technology, various types of electronic products have
emerged in an endless stream. In recent years, the requirements for battery energy density and safety

have become higher and higher.

[0003] In the prior art, in order to improve efficiency, the electrode plate in the electrode assembly
structure often adopts a continuous coating process, which causes waste of surface active substance
inside the electrode assembly, and there is a risk of short circuit at a first corner of the inner electrode
plate of the electrode assembly due to lithium precipitation, which seriously affects the energy density

and safety of the battery.

SUMMARY

[0004] In view of the problems existing in the prior art, the purpose of the present application is to
provide a wound cell to effectively avoid lithium dendrite while improving the utilization of the
battery material and the energy density of the battery, thereby improving the safety performance of the

battery.
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[0005] According to one aspect of present application, a wound cell is provided, including a first
electrode plate including a first current collector and a second electrode plate including a second
current collector, wherein the first electrode plate includes an empty foil segment including an area
where the first electrode plate is bent for the first time, and the second electrode plate includes a
second head segment; the second current collector in the second head segment is coated with active
substance on both sides, and projections of a starting end and an ending end of the empty foil segment

in a thickness direction fall on the second head segment.

[0006] According to one embodiment of the present disclosure, both sides of the second head

segment are provided with the first electrode plate in the thickness direction.

[0007] According to one embodiment of the present disclosure, in the empty foil segment, one side
of the first current collector away from the second head segment is coated with the active substance,
one side of the empty foil segment facing the second head segment is not coated with the active

substance.

[0008] According to one embodiment of the present disclosure, the first electrode plate includes a
first head segment disposed parallel to and spaced apart from the second head segment, and the empty

foil segment is connected to the first head segment.

[0009] According to one embodiment of the present disclosure, the empty foil segment includes a
bent segment, a first extension segment, and a second extension segment, and the first extension

segment and the second extension segment extend from two opposite ends of the bend segment,
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respectively, wherein projections of a distal end of the first extension segment and a distal end of the
second extension segment on the second head segment are spaced apart from a starting end of the

second head segment.

[0010] According to one embodiment of the present disclosure, the projection of a distal end of the
first extension segment and a distal end of the second extension segment on the second head segment
are spaced apart from a starting end of the second head segment by a first distance, the first distance is

not less than 4 mm

[0011] According to one embodiment of the present disclosure, the first electrode plate is a cathode

plate, and the second electrode plate is an anode plate.

[0012] According to one embodiment of the present disclosure, the wound cell further includes a
plurality of first electrode tabs electrically connected to the first current collector and a plurality of

second electrode tabs electrically connected to the second current collector.

[0013] According to one embodiment of the present disclosure, one of the first electrode tabs is
disposed on each turn of the first current collector, and one of the second electrode tabs is disposed on
each turn of the second current collector; or one of the first electrode tabs is disposed on each half turn
of the first current collector, and one of the second electrode tabs is disposed on each half turn of the

second current collector.

[0014] According to one embodiment of the present disclosure, the first electrode tabs and the

second electrode tabs are integrally formed with the first current collector and the second current
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collector, respectively; or the first electrode tabs and the second electrode tabs are welded to the first

current collector and the second current collector, respectively

[0015] According to one embodiment of the present disclosure, the first electrode tabs and the

second electrode tabs are connected to an external device through adapter plates.

[0016] According to one embodiment of the present disclosure, in the first electrode plate, in
addition to the empty foil segment, both sides of the first current collector are coated with the active

substance.

[0017] According to one embodiment of the present disclosure, both sides of the entire second
current collector of the second electrode plate are coated with the active substance, wherein a tail
segment of a separator disposed between the first electrode plate and the second electrode plate

surrounds an outer portion of the wound cell.

[0018] According to one embodiment of the present disclosure, the second electrode plate includes a
second empty foil segment, wherein the second empty foil segment surrounds an outer side of the first
electrode plate, and in the second empty foil segment, one side of the second current collector facing
the first electrode plate is coated with the active substance, the first current collector further includes
an extended current collector segment extending from a distal end of the first electrode plate, wherein
both sides of the extended current collector segment are not coated with the active substance and

surrounded an outer side of the second empty foil segment.

[0019] The beneficial effects of the present application are as follows:
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[0020] In the wound cell of the present application, the first electrode plate and the second electrode
plate form a plug-in structure at the winding center. Therefore, the active substances on the first head
segment and the second head segment are opposite to each other, and no excess active substance is
wasted. This winding of the first electrode plate and the second electrode plate improves the utilization

of the battery material and the energy density of the battery.

[0021] Since the empty foil segment surrounding the second head segment is disposed on the first
electrode plate and one side of the empty foil segment facing the second electrode plate is not coated
with the active substance, lithium may not precipitated at the starting end of the first electrode plate,
lithium dendrite is effectively avoided, and the safety performance of the battery is remarkably

improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In order to illustrate the technical schemes in the embodiments of the present disclosure more
clearly, the drawings which are required to be used in the description of the embodiments of the
present disclosure or the prior art are briefly described below. It is obvious that the drawings described
below are only some embodiments of the present disclosure. It is apparent to those of ordinary skill in

the art that other drawings may be obtained based on accompanying drawings without inventive effort.

[0023] FIG. 1 illustrates a schematic view of a prior art wound cell;
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[0024] FIG. 2 is a schematic view of a wound cell according to an embodiment of the present

application;

[0025] FIG. 3 is a schematic view of a wound cell according to another embodiment of the present

application;

[0026] FIG. 4 is a schematic view of a wound cell according to another embodiment of the present

application;

[0027] FIG. 5 is a schematic view of a wound cell according to another embodiment of the present

application;

[0028] FIG. 6 is a schematic view of a wound cell according to a still another embodiment of the

present application;

[0029] FIG. 7 is a perspective view of a wound cell according to an embodiment of the present

application;

[0030] FIG. 8 illustrates a connection manner between a first electrode tab and adapter plates; and

[0031] FIG. 9 illustrates another connection manner between a first electrode tab and adapter plates.

DETAILED DESCRIPTION

[0032] The embodiments of the present application will be specifically described below in

conjunction with the accompanying drawings. It should be noted that the following embodiments may
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be combined or partially replaced with each other in any possible manner.

[0033] Referring to FIGS. 2-6, the present application provides a wound cell 10. Specifically, the
wound cell 10 includes a first electrode plate 14 and a second electrode plate 18, and the first electrode
plate 14 and the second electrode plate 18 are wound around each other to form the wound cell 10
shown in FIG 7. The first electrode plate 14 includes a first current collector 12 and a first active
substance 24 coated on the first current collector 12. Similarly, the second electrode plate 18 includes
a second current collector 16 and a second active substance 25 coated on the second current collector
16. The first electrode plate 14 includes an empty foil segment 22. As shown in FIG. 3, the empty foil
segment 22 includes a starting end 220 and an ending end 222, with an area where the first electrode
plate 14 is bent for the first time. That is to say, the first bend area of the first electrode plate 14 is part
of the empty foil segment 22. The second electrode plate 18 includes a second head segment 20. The
second head segment 20 refers to a segment between a starting end of the second electrode plate 18
and a first bend segment of the second electrode plate 18, wherein the second current collector 16 in
the second head segment 20 is coated with the second active substance 25 on both sides, and
projections of the starting end 220 and the ending end 222 of the empty foil segment 22 in a thickness
direction T of the wound cell 10 fall on the second head segment 20. In other words, the empty foil
segment 22 includes an opening and the second head segment 20 extends from the opening into an

area surrounded by the empty foil segment 22.

[0034] In above embodiment, since the empty foil segment 22 surrounding the second head segment

20 of the second electrode plate 18 is disposed on the first electrode plate 14 and one side of the empty
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foil segment 22 facing the second electrode plate 18 is not coated with the first active substance 24,
lithium may not precipitated at the starting end of the first electrode plate 14, lithium dendrite is

effectively avoided, and the safety performance of the battery is remarkably improved.

[0035] In an embodiment of the present application, as shown in FIG 3, a winding center of the
wound cell 10 forms a plug-in structure. In this structure, both sides of the second head segment 20 are
the first electrode plate 14, so that both sides of the second head segment 20 are directly opposite to the
empty foil segment 22 of the first electrode plate 14. Compared with the prior art shown in FIG. 1 and
the winding method in which the second head segment is more than one turn of the first head segment
in the embodiment of the present application shown in FIG. 2, this plug-in winding center of the wound
cell 10 may significantly save material, improve electrode assembly energy density and improve space

utilization.

[0036] According to an embodiment of the present application, as shown in FIGS. 2-6, in the empty
foil segment 22, one side of the first current collector 12 facing away from the second head segment 20
(i.e., the surface facing outside of the wound cell 10) is coated with the first active substance 24, and
one side facing the second head segment 20 (i.e., the surface facing the center of the wound cell 10) is

not coated with the first active substance 24.

[0037] In addition, in an embodiment of the present application, as shown in FIGS. 3-6, the first
electrode plate 14 includes a first head segment 26 that is connected to the empty foil segment 22,

wherein the first head segment 26 refers to the segment between the starting end of the first electrode
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plate 14 and the starting end of the empty foil segment 22, and the first head segment 26 is disposed

parallel to and spaced apart from the second head segment 20.

[0038] Further, according to an embodiment of the present application, as shown in FIGS. 3-6, the
empty foil segment 22 includes a bent segment 28, a first extension segment 30 extending from the
starting end of the bend segment 28, and a second extension segment 32 extending from the distal end
of the bend segment 28, wherein the first extension segment 30 and the first head segment 26 of the
first electrode plate 14 are continuously connected to each other. That is to say, the bend segment 28 of
the empty foil segment 22 is a first bend segment of the first electrode plate 14, and the empty foil
segment 22 is directly connected to the first head segment 26 without being connected to the first head
segment 26 via any additional winding segment of the first electrode plate 14. Moreover, projections
of the distal end 48 (the distal end 48 here corresponds to the starting end 220) of the first extension
segment 30 and the distal end 50 (the distal end 50 here corresponds to the ending end 222) of the
second extension segment 32 on the second head segment 20 are spaced apart from a starting end 52 of
the second head segment 20. That is to say, in the thickness direction T of the wound cell 10, neither
the distal end 48 of the first extension segment 30 nor the distal end 50 of the second extension
segment 32 are aligned with the starting end 52 of the second head segment 20. In order to achieve that
the empty foil segment 22 encloses the second head segment 20, the starting end 52 of the second head
segment 20 is closer to the bend segment 28 relative to the distal end 48 of the first extension segment
30 and the distal end 50 of the second extension segment 32, so that the second head segment 20

extends into the empty foil segment 22. Illustratively, in an embodiment of the present application, the
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distal end 48 of the first extension segment 30 and the distal end 50 of the second extension segment
32 are aligned in the thickness direction T of the wound cell 10, and are spaced apart from the starting
end 52 of the second head segment 20 by a first distance D in a width direction W. For example, the
first distance D is 4 mm, in which case the starting end 52 of the second head segment 20 extends to a

distance of 4 mm in the empty foil area 22.

[0039] In the above embodiments and other possible embodiments of the present application, the

first electrode plate 14 is a cathode plate, and the second electrode plate 18 is an anode plate.

[0040] Moreover, as shown in FIGS. 4-9, the wound cell 10 of the present application may further
include a plurality of first electrode tabs 34 electrically connected to the first current collector 12 and a
plurality of second electrode tabs 36 electrically connected to the second current collector 16. Among
them, in the embodiment of the present application, as shown in FIG. 4, one first electrode tab 34 is
disposed on each turn of the first current collector 12, and one second electrode tab 36 is disposed on
each turn of the second current collector 16; alternatively, as shown in FIG. 5, one first electrode tab 34
is disposed on each half turn of the first current collector 12, and one second electrode tab 36 is
disposed on each half turn of the second current collector 16. It should be noted here that in the wound
cell 10 of the present application, the frequency at which the first electrode tabs 34 and the second
electrode tabs 36 are configured may vary depending on the actual application, and the present
application is not limited thereto. Furthermore, in the present application, the first electrode tabs 34
and the second electrode tabs 36 are integrally formed with the first current collector 12 and the second

current collector 16, respectively, that is, the first electrode tabs 34 and the first current collector 12 are

10
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made of the same foil. For example, the first electrode tab 34 may be formed by cutting the first current
collector 12 that is not coated with the active substance, and the second electrode tabs 36 and the
second current collector 16 may also be made by the same method. Alternatively, in other
embodiments, the first electrode tabs 34 and the second electrode tabs 36 may be welded to the first

current collector 12 and the second current collector 16, respectively.

[0041] In an embodiment of the present application, the first electrode tabs 34 and the second
electrode tabs 36 are connected to an external device through adapter plates 38. Specifically, as shown
in FIG. 8, a plurality of first electrode plates 34 of the first electrode plate 14 are smoothly stacked
together toward the thickness direction T of the wound cell 10 and extend a segment of connecting
segment 46, wherein the adapter plate 38 is welded in the same direction as the connecting segment 46.
The so-called welding in the same direction, that is, an extending direction of a welded end of the
connecting segment 46 is the same as an extending direction of the welded end of the adapter plate 38.
For example, in the embodiment shown in FIG. 8, both extend in a direction that is vertically
downward. Unlike the welding method shown in FIG. 8, in the embodiment shown in FIG. 9, the
connecting segment 46 is welded in an opposite direction with respect to the adapter plate 38. The
so-called welding in an opposite direction means that the extending direction of the welded end of the
connecting segment 46 is different from the extending direction of the welded end of the adapter plate
38. For example, in the embodiment shown in FIG. 9, the extending direction of the welded end of the
connecting segment 46 is vertically downward, and the extending direction of the welded end of the

adapter plate 38 is vertically upward. Since the second electrode tab 36 is connected to the adapter
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plate 38 in the same manner as the first electrode tab 34, it will not be described in detail herein.

[0042] As shown in FIGS. 3-6, in an embodiment of the present application, in the first electrode
plate 14, in addition to the empty foil segment 22, both sides of the first current collector 12 are coated
with the first active substance 24, and the first electrode plate 14 extends no more than the second
electrode plate 18, i.e. the first electrode plate 14 is always surrounded by the second electrode plate

18.

[0043] As shown in FIG. 5, in an embodiment of the present application, both sides of the entire
second current collector 16 of the second electrode plate 18 are coated with the second active
substance 25, and a tail segment of a separator 40 disposed between the first electrode plate 14 and the
second electrode plate 18 surrounds an outer portion of the wound cell 10. In this embodiment, the
second electrode plate 18 may be continuously coated with the second active substance 25 in a

relatively simple process.

[0044] In addition, as shown in FIG 6, in an embodiment of the present application, the second
electrode plate 18 includes a second empty foil segment 42, wherein the second empty foil segment 42
surrounds an outer side of the first electrode plate 14, and in the second empty foil segment 42, one
side of the second current collector 16 facing the first electrode plate 14 is coated with the second
active substance 25, and one side facing away from the first electrode plate 14 is not coated with the
second active substance 25. In this embodiment, by providing the second empty foil segment 42, the

number of outer separator and the active substance of the ineffective first electrode plate may be saved,

12
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and the energy density of the battery may be improved while saving costs.

[0045] Further, referring to FIG. 6, in an embodiment of the present application, the first current
collector 12 further includes an extended current collector segment 44 extending from a distal end of
the first electrode plate 14, wherein both sides of the extended current collector segment 44 are not
coated with the first active substance 24 and surrounded an outer side of the second empty foil

segment 42.

[0046] In the above embodiment, when the second electrode plate 18 leaves the second empty foil
segment 42, the empty foil segment 42 may be at least one turn, and the empty foil segment 42
encloses the first electrode plate 14 to prevent the empty copper foil from directly contacting the
aluminum plastic film to form electrical corrosion, which causes safety problems. At the same time,
the formation of a vest area may improve the heat dissipation speed, and effectively preventing the

problem of fire and explosion of the electrode assembly due to abuse such as nailing.

[0047] The foregoing is merely illustrative of the preferred embodiments of the present application
and is not intended to be limiting of the present application, and various changes and modifications
may be made by those skilled in the art. Any modifications, equivalent substitutions, improvements,
and the like within the spirit and principles of the application are intended to be included within the

scope of the present application.
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CLAIMS

What is claimed is:

1. A wound cell, comprising:

a first electrode plate comprising a first current collector and a first active substance coated on the

first current collector; and

a second electrode plate comprising a second current collector and a second active substance

coated on the second current collector,

wherein the first electrode plate comprises an empty foil segment referring to a portion of the first
current collector, one side of the portion of the first current collector being coated with the first active
substance and the other side of the portion of the first current collector being not coated with the first
active substance, and the empty foil segment comprises a bent segment being an area where the first
electrode plate is bent for the first time, a first extension segment extending from an end of the bent
segment, and a second extension segment extending from the other end of the bent segment, and the
second electrode plate comprises a second head segment referring to a segment between a starting end
of the second electrode plate in a winding direction of the wound cell and a first bend segment of the
second electrode plate; the second current collector in the second head segment is coated with the
second active substance on both sides, one side of the entire empty foil segment facing the second head
segment is not coated with the first active substance, the empty foil segment comprises a starting end

and an ending end in the winding direction, and each of the starting end and the ending end of the
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empty foil segment is aligned with the second head segment in a thickness direction from the first

extension segment to the second extension segment.

2. The wound cell according to claim 1, wherein both sides of the second head segment are directly

opposite to the empty foil segment of the first electrode plate in the thickness direction.

3. The wound cell according to claim 1, wherein the first electrode plate comprises a first head
segment disposed parallel to and spaced apart from the second head segment, the first head segment
referring to the segment between a starting end of the first electrode plate in the winding direction and
the starting end of the empty foil segment, and the empty foil segment is connected to the first head

segment.

4. The wound cell according to claim 1, wherein a projection of a distal end of the first extension
segment on the second head segment and a projection of a distal end of the second extension segment

on the second head segment are spaced apart from a starting end of the second head segment.

5. The wound cell according to claim 4, wherein the projection of the distal end of the first extension
segment and the distal end of the second extension segment on the second head segment are spaced
apart from the starting end of the second head segment by a first distance, the first distance is not less

than 4 mm.

6. The wound cell according to claim 1, wherein the first electrode plate is a cathode plate, and the

second electrode plate is an anode plate.
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7. The wound cell according to claim 1, further comprising:

a plurality of first electrode tabs electrically connected to the first current collector; and

a plurality of second electrode tabs electrically connected to the second current collector.

8. The wound cell according to claim 7, wherein one of the first electrode tabs is disposed on each tum
of the first current collector, and one of the second electrode tabs is disposed on each turn of the second

current collector; or

one of the first electrode tabs is disposed on each half turn of the first current collector, and one of the

second electrode tabs is disposed on each half turn of the second current collector.

9. The wound cell according to claim 7, wherein the first electrode tabs and the second electrode tabs

are integrally formed with the first current collector and the second current collector, respectively; or

the first electrode tabs and the second electrode tabs are welded to the first current collector and the

second current collector, respectively.

10. The wound cell according to claim 7, wherein the first electrode tabs and the second electrode tabs

are connected to an external device through adapter plates.

11. The wound cell according to claim 1, wherein both sides of the first current collector of a
remaining portion of the first electrode plate except for the empty foil segment are coated with the first

active substance.

16
Date Regue/Date Received 2022-04-28



12. The wound cell according to claim 11, wherein both sides of the entire second current collector of
the second electrode plate are coated with the second active substance, wherein a separator is disposed
between the entirety of the first electrode plate and the second electrode plate, a tail segment of the

separator surrounds an outer portion of the wound cell.

13. The wound cell according to claim 11, wherein the second electrode plate comprises a second
empty foil segment referring to a portion of the second current collector, one side of the portion of the
second current collector facing the first electrode plate being coated with the second active substance
and one side of the portion of the second current collector facing away from the first electrode plate
being not coated with the second active substance, wherein the second empty foil segment surrounds
an outer side of the first electrode plate, the first current collector further comprises an extended
current collector segment extending from a distal end of the first electrode plate, wherein both sides of
the extended current collector segment are not coated with the first active substance, the extended

current collector surrounds an outer side of the second empty foil segment.
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