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(57) ABSTRACT

A device for producing a battery cell includes: an upsetting
mechanism and a moving mechanism. The moving mecha-
nism is configured to: control the upsetting mechanism to
move towards the battery cell along a direction of a central
axis of the battery cell. The battery cell includes a housing
and a cover plate. The housing and the cover plate are
connected in a sealing manner and formed with a crimping
structure turned outwards. A surface of the upsetting mecha-
nism facing the crimping structure is provided with at least
one protruding structure, and the protruding structure is
configured to press the crimping structure towards the
direction of the central axis of the battery cell when the
moving mechanism controls the upsetting mechanism to

(51) Int. CL move towards the battery cell, so that the crimping structure
HOIM 50/167 (2006.01) is inclined towards a direction close to the central axis of the
HOIM 10/04 (2006.01) battery cell.
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Controlling the upsetting mechanism to move towards
the battery cell along a direction of a central axis of the
battery cell, and pressing the crimping structure towards
the direction of the central axis of the battery cell

through at least one protruding structure disposed on a f\J 410
surface of the upsetting mechanism facing the crimping
structure, so that the crimping structure is inclined
towards a direction close to the central axis of the battery
cell

FIG. 14
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DEVICE AND METHOD FOR PRODUCING
BATTERY CELL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of International
Application No. PCT/CN2022/091669, filed on May 9,
2022, the entire content of which is incorporated herein by
reference.

TECHNICAL FIELD

[0002] The present application relates to the field of bat-
tery technology, in particular to a device and method for
producing a battery cell.

BACKGROUND

[0003] Energy saving and emission reduction is the key to
sustainable development of the automobile industry. Under
such circumstance, electric vehicles have become an impor-
tant component of the sustainable development of the auto-
mobile industry due to advantages in energy saving and
environmental protection. For the electric vehicles, battery
technology is also an important factor for their development.
[0004] In the development of the battery technology, in
addition to improvement in performance of a battery, safety
is also an issue that cannot be ignored. If the safety of the
battery cannot be guaranteed, the battery cannot be used.
Therefore, how to enhance the safety of the battery while
ensuring processing efficiency of the battery is a technical
problem to be urgently solved in the battery technology.

SUMMARY

[0005] Embodiments of the present application provide a
device and method for producing a battery cell, which could
improve processing efficiency of the battery cell and
improve safety of the battery cell.

[0006] In a first aspect, there is provided a device for
producing a battery cell, and the device includes: an upset-
ting mechanism and a moving mechanism, where the mov-
ing mechanism is configured to: control the upsetting
mechanism to move towards the battery cell along a direc-
tion of a central axis of the battery cell, and the battery cell
includes a housing and a cover plate, and the housing and the
cover plate are connected in a sealing manner and formed
with a crimping structure turned outwards; and a surface of
the upsetting mechanism facing the crimping structure is
provided with at least one protruding structure, and the
protruding structure is configured to press the crimping
structure towards the direction of the central axis of the
battery cell when the moving mechanism controls the upset-
ting mechanism to move towards the battery cell, so that the
crimping structure is inclined towards a direction close to
the central axis of the battery cell.

[0007] Therefore, in the device provided in the embodi-
ment of the present application, the protruding structure
included in the upsetting mechanism can press the crimping
structure of the battery cell towards the direction of the
central axis of the battery cell when the moving mechanism
controls the upsetting mechanism to move towards the
battery cell along the direction of the central axis of the
battery cell, so that the crimping structure is inclined
towards the direction close to the central axis of the battery
cell. By means of the protruding structure disposed on the
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upsetting mechanism, the crimping structure can be com-
pacted, and sealing effect of the crimping structure is
improved.

[0008] In some embodiments, the battery cell further
includes a reinforcing member, and the reinforcing member
is disposed at a side of the cover plate away from an interior
of the battery cell; and the upsetting mechanism is config-
ured to press the crimping structure, so that the crimping
structure is inclined towards the direction close to the central
axis of the battery cell, and at least part of the reinforcing
member is located between an inner side of the crimping
structure and the cover plate.

[0009] The crimping structure is pressed towards the rein-
forcing member, so that at least part of the reinforcing
member is accommodated between the crimping structure
and the cover plate, and as a result, when the interior of the
battery cell expands and pressure on the cover plate is
caused to increase, the reinforcing member can resist at least
part of the pressure, thereby reducing the pressure directly
acting on the crimping structure, and thus increasing com-
pressive performance of the crimping structure, so as to
improve safety performance of the battery cell while
improving processing efficiency of the battery cell.

[0010] In some embodiments, the device further includes:
a rotating mechanism configured to control the upsetting
mechanism to rotate about the central axis of the battery cell.
Given that the crimping structure between the housing and
the cover plate surrounds the battery cell, the upsetting
mechanism can be controlled to rotate about the central axis
of'the battery cell through the rotating mechanism 33, so that
the protruding structure of the upsetting mechanism can be
in contact with different areas of the crimping structure.
[0011] In some embodiments, a central axis of the upset-
ting mechanism overlaps with the central axis of the battery
cell. In order to make all of different areas of the crimping
structure pressed by the protruding structure to achieve the
effect of uniform deformation, rotation of the upsetting
mechanism can be controlled by the rotating mechanism, so
that the protruding structure can press different areas of the
ring-shaped crimping structure, and the crimping structure is
more evenly stressed, and more uniformly deformed.
[0012] In some embodiments, the rotating mechanism is
configured to control the upsetting mechanism to rotate
about the central axis of the battery cell when the moving
mechanism controls the upsetting mechanism to move
towards the battery cell, which can accelerate processing
speed, and improve processing efficiency.

[0013] In some embodiments, the upsetting mechanism is
in a hollow structure with an opening, and the hollow
structure is used to accommodate the crimping structure.
The hollow structure included in the upsetting mechanism
can be used to accommodate the crimping structure, that is,
the hollow structure can limit the crimping structure of the
battery cell in the interior of the upsetting mechanism, which
limits the moving space of the crimping structure, so as to
facilitate the fixing and processing of the crimping structure
through the upsetting mechanism.

[0014] In some embodiments, the at least one protruding
structure is disposed on an inner side surface of the upsetting
mechanism, and the inner side surface of the upsetting
mechanism is adjacent to the opening. As a result, the
moving mechanism can control the relative movement
between the upsetting mechanism and the battery cell, so
that the crimping structure of the battery cell enters the
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hollow structure of the upsetting mechanism from the open-
ing, so as to facilitate the protruding structure disposed on
the inner side surface of the upsetting mechanism to press
the crimping structure.

[0015] In some embodiments, the moving mechanism is
configured to: control the upsetting mechanism to gradually
approach the battery cell along the direction of the central
axis of the battery cell, so that the battery cell enters the
hollow structure from the opening, which facilitates the
protruding structure disposed on the inner side surface of the
upsetting mechanism to gradually press the crimping struc-
ture.

[0016] In some embodiments, a height of the protruding
structure protruding from the inner side surface of the
upsetting mechanism gradually increases from an end of the
protruding structure close to the opening to an end away
from the opening.

[0017] As the crimping structure of the battery cell gradu-
ally enters the hollow structure of the upsetting mechanism
from the opening, the height of the protruding structure
protruding from the inner side surface of the upsetting
mechanism gradually increases, which can make the crimp-
ing structure gradually pressed to increase the tightness of
the crimping structure, and the crimping structure gradually
bent towards the central axis of the battery cell, so that at
least part of the reinforcing member can be gradually
accommodated and fixed between the crimping structure and
the cover plate.

[0018] Insomeembodiments, a value range of an included
angle between a surface of the protruding structure facing
the crimping structure and the central axis of the battery cell
is [30°, 90° ], so as to prevent performance of the crimping
structure from being affected when the included angle is too
small.

[0019] In some embodiments, the at least one protruding
structure is disposed on a partial area of an inner side surface
of the upsetting mechanism.

[0020] Compared with the method of setting the protrud-
ing structure around the entire area, the method of setting the
protruding structure in the local area combined with the
rotation of the upsetting mechanism is not only convenient
for processing, but also can make the crimping structure
stressed more uniformly. The crimping structure is only
partially in contact with the protruding structure at each
moment, and the crimping structure gradually deforms, and
the deformation is more uniform, which can improve the
processing efficiency and ensure the pressing force of the
protruding structure on the crimping structure is not too
large, and avoid deformation of the housing of the battery
cell.

[0021] In some embodiments, an inner side surface of the
upsetting mechanism is provided with a plurality of uni-
formly distributed protruding structures.

[0022] On the one hand, by setting the plurality of pro-
truding structures, processing speed can be increased, and a
pressing process of the crimping structure can be acceler-
ated. On the other hand, the plurality of protruding structures
are uniformly distributed, which can ensure that the crimp-
ing structure is evenly stressed, and more uniformly
deformed, thereby ensuring that the crimping structure has
a uniform structural strength.

[0023] In some embodiments, the upsetting mechanism
includes two oppositely disposed protruding structures.
Given the limited size of the battery cell, setting up two
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protruding structures is not only convenient for the process-
ing of the upsetting mechanism, but also can accelerate the
pressing process of the crimping structure, and thus ensure
that the crimping structure is evenly stressed and uniformly
deformed.

[0024] Insome embodiments, the battery cell is a cylinder,
and an inner side surface of the upsetting mechanism is a
cylindrical surface. That is, the upsetting mechanism has a
cylindrical hollow structure to be used to accommodate the
crimping structure of the cylindrical battery cell.

[0025] In a second aspect, there is provided a method for
producing a battery cell, where the battery cell includes a
housing, a cover plate, and a reinforcing member, the
housing and the cover plate are connected in a sealing
manner and formed with a crimping structure turned out-
wards, and the reinforcing member is disposed at a side of
the cover plate away from an interior of the battery cell, and
the method includes: controlling the upsetting mechanism to
move towards the battery cell along a direction of a central
axis of the battery cell, and pressing the crimping structure
towards the direction of the central axis of the battery cell
through at least one protruding structure disposed on a
surface of the upsetting mechanism facing the crimping
structure, so that at least part of the reinforcing member is
located between an inner side of the crimping structure and
the cover plate.

[0026] Insome embodiments, the method further includes:
controlling the upsetting mechanism to rotate about the
central axis of the battery cell.

[0027] In some embodiments, a central axis of the upset-
ting mechanism overlaps with the central axis of the battery
cell.

[0028] Insome embodiments, the controlling the upsetting
mechanism to rotate about the central axis of the battery cell
includes: controlling the upsetting mechanism to rotate
about the central axis of the battery cell at the time of
controlling the upsetting mechanism to move towards the
battery cell.

[0029] In some embodiments, the upsetting mechanism is
in a hollow structure with an opening, and the hollow
structure is used to accommodate the crimping structure.
[0030] Insome embodiments, the controlling the upsetting
mechanism to move towards the battery cell along a direc-
tion of a central axis of the battery cell includes: controlling
the upsetting mechanism to gradually approach the battery
cell along the direction of the central axis of the battery cell,
so that the battery cell enters the hollow structure from the
opening.

[0031] Insomeembodiments, the battery cell is a cylinder,
and the hollow structure is a cylinder.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is a schematic structural diagram of a
vehicle disclosed in an embodiment of the present applica-
tion;

[0033] FIG. 2 is a schematic side view of a battery cell
disclosed in an embodiment of the present application;
[0034] FIG. 3 is a schematic cross-sectional view of a
battery cell disclosed in an embodiment of the present
application;

[0035] FIG. 4 is a schematic block diagram of a device for
producing a battery cell disclosed in an embodiment of the
present application;
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[0036] FIG. 5 is a schematic block diagram of another
device for producing a battery cell disclosed in an embodi-
ment of the present application;

[0037] FIG. 6 is a schematic structural diagram of an
upsetting mechanism disclosed in an embodiment of the
present application;

[0038] FIG. 7 is a schematic top view of an upsetting
mechanism disclosed in an embodiment of the present
application;

[0039] FIG. 8 is a schematic cross-sectional view of an
upsetting mechanism disclosed in an embodiment of the
present application;

[0040] FIG. 9 is another schematic cross-sectional view of
an upsetting mechanism disclosed in an embodiment of the
present application;

[0041] FIG. 10 is a schematic diagram of a section in a
case that a battery cell is processed by an upsetting mecha-
nism disclosed in an embodiment of the present application;
[0042] FIG. 11 is another schematic diagram of a section
in a case that a battery cell is processed by an upsetting
mechanism disclosed in an embodiment of the present
application;

[0043] FIG. 12 is yet another schematic diagram of a
section in a case that a battery cell is processed by an
upsetting mechanism disclosed in an embodiment of the
present application;

[0044] FIG. 13 is a schematic partial cross-sectional view
of a battery cell disclosed in an embodiment of the present
application; and

[0045] FIG. 14 is a schematic flowchart of a method for
producing a battery cell disclosed in an embodiment of the
present application.

[0046] In the accompanying drawings, the accompanying
drawings are not necessarily drawn to actual scale.

DESCRIPTION OF EMBODIMENTS

[0047] Embodiments of the present application will be
further described in detail below in conjunction with the
accompanying drawings and the embodiments. The follow-
ing detailed description of the embodiments and the accom-
panying drawings are used to illustrate the principles of the
present application in examples, but not to limit the scope of
the present application, that is, the present application is not
limited to the described embodiments.

[0048] In the description of the present application, it
should be noted that the phrase “a plurality of” means two
or more, unless otherwise specified. Orientations or posi-
tional relationships indicated by terms “upper”, “lower”,
“left”, “right”, “inner”, “outer”, or the like are only for the
convenience of describing the present application and sim-
plifying the description, and do not indicate or imply that an
apparatus or element referred to must have a specific ori-
entation, be constructed and operated in a specific orienta-
tion, and therefore cannot be understood as limitations to the
present application. In addition, terms such as “first”, “sec-
ond” and “third” are only used for descriptive purposes, and
should not be understood as indicating or implying relative
importance. “Vertical” is not vertical in a strict sense, but
within an allowable range of error. “Parallel” is not parallel
in a strict sense, but within an allowable range of error.
[0049] Orientation words appearing in the following
description are all directions shown in the drawings, and are
not intended to limit the specific structure of the present
application. In the description of the present application, it
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should be further noted that unless otherwise explicitly
specified and defined, terms such as “installation”, “inter-
connection”, and “connection” should be interpreted in a
broad sense, for example, it may be a fixed connection, or a
detachable connection, or an integrated connection; or it
may be a direct connection, or an indirect connection
through an intermediate medium. Those of ordinary skill in
the art can understand the specific meanings of the above
terms in the present application according to specific situ-
ations.

[0050] In the embodiments of the present application, the
same reference signs represent the same components, and
for the sake of brevity, detailed descriptions of the same
components are omitted in different embodiments. It should
be understood that the thickness, length, width and other
dimensions of the various components, as well as the overall
thickness, length, width and other dimensions of the inte-
grated device in the embodiments of the present application
shown in the drawings are for illustrative purposes only, and
should not constitute any limitation to the present applica-
tion.

[0051] In the present application, a battery cell may
include a lithium-ion secondary battery, a lithium-ion pri-
mary battery, a lithium-sulfur battery, a sodium/lithium-ion
battery, a sodium-ion battery or a magnesium-ion battery,
etc., which is not limited in the embodiment of the present
application. The battery cell may be cylindrical, flat, cuboid
or in another shape, which is not limited in the embodiment
of'the present application either. The battery cell is generally
divided into three types according to packaging methods: a
cylindrical battery cell, a square battery cell and a pouch
battery cell, which is not limited in the embodiment of the
present application either.

[0052] The battery mentioned in the embodiment of the
present application refers to a single physical module that
includes one or more battery cells to provide a higher
voltage and capacity. For example, the battery mentioned in
the present application may include a battery module, a
battery pack, and the like. The battery generally includes a
box for enclosing one or more battery cells. The box can
prevent liquid or other foreign matters from affecting the
charging or discharging of a battery cell.

[0053] The battery cell includes an electrode assembly and
an electrolytic solution, and the electrode assembly is com-
posed of a positive electrode sheet, a negative electrode
sheet and a separator. The operation of the battery cell
mainly relies on the movement of metal ions between the
positive electrode sheet and the negative electrode sheet.
The positive electrode sheet includes a positive electrode
current collector and a positive electrode active material
layer. The positive electrode active material layer is coated
on a surface of the positive electrode current collector, and
a positive electrode current collector not coated with the
positive electrode active material layer protrudes from the
positive electrode current collector coated with the positive
electrode active material layer and is used as a positive tab.
As an example, in a lithium-ion battery, the material of the
positive electrode current collector may be aluminum, and
the positive electrode active material may be lithium cobalt
oxide, lithium iron phosphate, ternary lithium or lithium
manganate, etc. The negative electrode sheet includes a
negative electrode current collector and a negative electrode
active material layer. The negative electrode active material
layer is coated on a surface of the negative electrode current
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collector, and a negative electrode current collector not
coated with the negative eclectrode active material layer
protrudes from the negative electrode current collector
coated with the negative electrode active material layer and
is used as a negative tab. The material of the negative
electrode current collector may be copper, and the negative
electrode active material may be carbon or silicon, etc. In
order to ensure that no fusing occurs when large current
passes, the number of positive tabs is multiple and the
multiple positive tabs are stacked together, and the number
of negative tabs is multiple and the multiple negative tabs
are stacked together. The material of the separator may be
polypropylene (PP), polyethylene (PE), or the like. In addi-
tion, the electrode assembly may be in a winding structure
or a laminated structure, and the embodiments of the present
application are not limited thereto.

[0054] With the development of battery technology, it is
needed to consider many aspects of design factors, such as
energy density, cycle life, discharge capacity, C-rate and
other performance parameters. In addition, processing effi-
ciency and safety of a battery should also be considered. For
the battery, the main safety hazard comes from a charging
and discharging process. For example, during the charging
and discharging process, a battery cell exhibits a rise in
temperature and expands, and internal pressure of the battery
cell increases. Therefore, a certain strength is required for
sealing between a cover plate and a housing, in order to
ensure that the battery cell is not prone to failure. Hence,
how to not only improve processing efficiency of the battery
cell, but also ensure safety performance of the battery cell is
a problem to be urgently solved at present.

[0055] Therefore, an embodiment of the present applica-
tion provides a device for producing a battery cell, including
an upsetting mechanism and a moving mechanism, where a
surface of the upsetting mechanism facing a crimping struc-
ture is provided with at least one protruding structure. The
protruding structure is configured to press the crimping
structure of the battery cell towards a direction of a central
axis of the battery cell when the moving mechanism controls
the upsetting mechanism to move towards the battery cell
along the direction of the central axis of the battery cell, so
that the crimping structure is inclined towards a direction
close to the central axis of the battery cell. By means of the
protruding structure disposed on the upsetting mechanism,
not only can the crimping structure be compacted, but also
the crimping structure is enabled to be inclined towards the
direction close to the central axis of the battery cell, thereby
improving compressive performance of the crimping struc-
ture, and further improving sealing effect of the crimping
structure.

[0056] The technical solutions described in the embodi-
ments of the present application are all applicable to various
power consumption devices using batteries.

[0057] The power consumption devices may be vehicles,
mobile phones, portable devices, laptops, ships, spacecraft,
electric toys and electric tools, etc. The vehicles may be
fuel-powered vehicles, gas-powered vehicles or new energy
vehicles, and the new energy vehicles may be pure electric
vehicles, hybrid vehicles or extended-range vehicles; the
spacecraft includes airplanes, rockets, space shuttles and
spaceships, etc.; the electric toys include fixed or mobile
electric toys, such as game consoles, electric car toys,
electric boat toys and electric airplane toys, etc.; and the
electric tools include metal cutting electric tools, grinding
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electric tools, assembly electric tools and railway electric
tools, for example, electric drills, electric grinders, electric
wrenches, electric screwdrivers, electric hammers, impact
drills, concrete vibrators, electric planers, and the like. The
embodiments of the present application do not impose
special limitations on the above power consumption devices.
[0058] For the convenience of description, the following
embodiments will be described by taking the power con-
sumption devices as vehicles as an example.

[0059] For example, as shown in FIG. 1, FIG. 1 is a
schematic structural diagram of a vehicle 1 according to an
embodiment of the present application. The vehicle 1 may
be a fuel-powered vehicle, a gas-powered vehicle or a new
energy vehicle, and the new energy vehicle may be a battery
electric vehicle, a hybrid vehicle, an extended-range vehicle,
or the like. A motor 12, a controller 11 and a battery 10 may
be disposed inside the vehicle 1, and the controller 11 is
configured to control the battery 10 to supply power to the
motor 12. For example, the battery 10 may be disposed at the
bottom, head or tail of the vehicle 1. The battery 10 may be
used for supplying power to the vehicle 1. For example, the
battery 100 may serve as an operation power supply of the
vehicle 1, and is used for a circuit system of the vehicle 1,
for example, for a working power demand of the vehicle 1
during startup, navigation, and running. In another embodi-
ment of the present application, the battery 10 can not only
serve as an operation power supply of the vehicle 1, but also
as a driving power supply of the vehicle 1, replacing or
partially replacing fuel or natural gas to provide driving
power for the vehicle 1.

[0060] In order to satisty different power usage require-
ments, the battery may include a plurality of battery cells.
The plurality of battery cells may be in series connection,
parallel connection or series-parallel connection, and the
series-parallel connection means the combination of series
connection and parallel connection. The battery may also be
referred to as a battery pack. Optionally, the plurality of
battery cells may be firstly connected in series, in parallel or
in series-parallel to form a battery module, and then multiple
battery modules are connected in series or in parallel or in
series-parallel to form the battery. That is, the plurality of
battery cells may form the battery directly, or the plurality of
battery cells may form a battery module first, and then
battery modules form the battery.

[0061] FIG. 2 shows a schematic diagram of a battery cell
20 according to an embodiment of the present application;
FIG. 3 shows a schematic cross-sectional view of a battery
cell 20 according to an embodiment of the present applica-
tion, where FIG. 3 may be one possible schematic cross-
sectional view of the battery cell 20 shown in FIG. 2, and the
schematic cross-sectional view may be a schematic view of
a cross-section of the battery cell 20 shown in FIG. 2 along
a plane passing through a central axis 201 of the battery cell
20; and FIG. 4 shows a schematic block diagram of a device
30 for producing a battery cell 20 according to an embodi-
ment of the present application, where the device 30 may be
configured to produce the battery cell 20 as shown in FIGS.
2 and 3. Specifically, with reference to FIGS. 2 to 4, the
device 30 of the embodiment of the present application may
include an upsetting mechanism 31 and a moving mecha-
nism 32. The moving mechanism 32 is configured to: control
the upsetting mechanism 31 to move towards the battery cell
20 along a direction of a central axis 201 of the battery cell
20, and the battery cell 20 includes a housing 21 and a cover
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plate 22, and the housing 21 and the cover plate 22 are
connected in a sealing manner and formed with a crimping
structure 24 turned outwards; a surface of the upsetting
mechanism 31 facing the crimping structure 24 is provided
with at least one protruding structure 311, and the protruding
structure 311 is configured to press the crimping structure 24
towards the direction of the central axis 201 of the battery
cell 20 when the moving mechanism 32 controls the upset-
ting mechanism 31 to move towards the battery cell 20, so
that the crimping structure 24 is inclined towards a direction
close to the central axis 201 of the battery cell 20.

[0062] It should be understood that in the embodiment of
the present application, the upsetting mechanism 31 is
connected with the moving mechanism 32 so that the
moving mechanism 32 can control the upsetting mechanism
31 to move. For example, the moving mechanism 32 may be
directly or indirectly connected with the upsetting mecha-
nism 31, which is not limited in the embodiment of the
present application.

[0063] In the embodiment of the present application, the
housing 21 and the cover plate 22 are connected in a sealing
manner and formed with the crimping structure 24 turned
outwards, which means that the crimping structure 24 is
located at an exterior of the battery cell 20, that is, the
housing 21 and the cover plate 22 converge and turn over
towards the exterior of the battery cell to form the crimping
structure 24.

[0064] Therefore, in the device 30 provided in the embodi-
ment of the present application, the protruding structure 311
included in the upsetting mechanism 31 can press the
crimping structure 24 of the battery cell 20 towards the
direction of the central axis 201 of the battery cell 20 when
the moving mechanism 32 controls the upsetting mechanism
31 to move towards the battery cell 20 along the direction of
the central axis 201 of the battery cell 20, so that the
crimping structure 24 is inclined towards the direction close
to the central axis 201 of the battery cell 20. By means of the
protruding structure 311 disposed on the upsetting mecha-
nism 31, not only can the crimping structure 24 be com-
pacted, but also the crimping structure 24 is enabled to be
inclined towards the direction close to the central axis 201
of the battery cell 20, thereby improving compressive per-
formance of the crimping structure 24, and further improv-
ing sealing effect of the crimping structure 24.

[0065] Optionally, as one embodiment, the battery cell 20
in the embodiment of the present application may further
include a reinforcing member 23, and the reinforcing mem-
ber 23 is disposed at a side of the cover plate 22 away from
an interior of the battery cell 20. Specifically, as shown in
FIGS. 2 to 4, in the embodiments of the present application,
the reinforcing member 23 is disposed at the side of the
cover plate 22 away from the interior of the battery cell 20,
which may include: the reinforcing member 23 is directly
disposed on a surface of the cover plate 22 away from the
interior of the battery cell 20, or the reinforcing member 23
is indirectly disposed on a surface of the cover plate 22 away
from the interior of the battery cell 20 through another
component. For example, another component may be dis-
posed between the reinforcing member 23 and the cover
plate 22, for example, a fixing structure may be disposed, but
the embodiments of the present application are not limited
thereto.

[0066] In the embodiment of the present application, the
upsetting mechanism 31 is further configured to: press the
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crimping structure 24, so that the crimping structure 24 is
inclined towards the direction close to the central axis 201
of the battery cell 20, and at least part of the reinforcing
member 23 is located between an inner side of the crimping
structure 24 and the cover plate 22. Specifically, the pro-
truding structure 311 of the upsetting mechanism 31 of the
embodiment of the present application presses the crimping
structure 24, so that at least part of the reinforcing member
23 is located between the inner side of the crimping structure
24 and the cover plate 22, where the inner side of the
crimping structure 24 refers to a side of the crimping
structure 24 facing the central axis 201 of the battery cell 20.
For example, under the pressing action of the protruding
structure 311 of the upsetting mechanism 31, at least part of
area of the reinforcing member 23 may be in contact with a
surface of the crimping structure 24 facing the central axis
201 of the battery cell 20, and also in contact with an outer
surface of a cover plate body portion 222.

[0067] Therefore, the device 30 provided in the embodi-
ment of the present application presses the crimping struc-
ture 24 towards the reinforcing member 23, so that at least
part of the reinforcing member 23 is accommodated between
the crimping structure 24 and the cover plate 22, and as a
result, when the interior of the battery cell 20 expands and
pressure on the cover plate 22 is caused to increase, the
reinforcing member 23 can resist at least part of the pressure,
thereby reducing the pressure directly acting on the crimping
structure 24, and thus increasing compressive performance
of the crimping structure 24, so as to improve safety
performance of the battery cell 20 while improving process-
ing efficiency of the battery cell 20.

[0068] For example, for a cylindrical battery cell with a
diameter of 64 millimeters (mm), if the reinforcing member
23 is not provided, the compressive strength of the crimping
structure is usually only 0.8 Mpa to 0.9 Mpa, and compres-
sive strength of a pressure relief mechanism set by means of
indentation is usually 1.7 Mpa, which is higher than the
compressive strength of the crimping structure. Therefore,
when the internal pressure of the battery cell 20 exceeds an
upper limit of the compressive strength of the crimping
structure, the crimping structure will fail prior to the pres-
sure relief mechanism, which further leads to the failure of
the battery cell. However, the reinforcing member 23 added
between the crimping structure 24 and the cover plate 22 can
resist part of the pressure. When the reinforcing member 23
fails, the crimping structure 24 may fail, thereby improving
compressive capability of the crimping structure 24, and
enabling the pressure relief mechanism to fail prior to the
crimping structure 24, and improving safety of the battery
cell 20.

[0069] It should be understood that the housing 21 in the
embodiment of the present application is a component for
accommodating an electrode assembly 25, and the housing
21 may be in a hollow structure with an opening formed at
atleast one end. For example, if the housing 21 is in a hollow
structure with an opening formed at one end, one cover plate
22 may be provided to cover the opening of the housing 21.
Or, as shown in FIGS. 2 to 5, the housing 21 may also be in
a hollow structure with openings formed at opposite ends,
and then two cover plates 22 may be provided, and the two
cover plates 22 respectively cover the openings at both ends
of the housing 21. The embodiment of the present applica-
tion mainly takes the following as an example: the housing
21 is in a hollow structure with openings formed at opposite
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ends, that is, the housing 21 is in a hollow structure with
openings at both ends, and the battery cell 20 includes two
cover plates 22, and the two cover plates 22 are respectively
used to cover the openings at both ends, so that the electrode
assembly 25 can be assembled into the housing 21 through
any opening, which also facilitates the assembly of other
components in the housing 21 to improve assembly effi-
ciency.

[0070] Optionally, the housing 21 in the embodiment of
the present application may be made of various materials,
such as copper, iron, aluminum, steel, aluminum alloy, and
the like. The housing 21 may be in various shapes, such as
cylinder, cuboid and so on. Exemplarily, in each drawing of
the embodiment of the present application, the housing 21 is
in a cylindrical structure.

[0071] The cover plate 22 in the embodiment of the
present application is a component that covers the opening
of the housing 21 to isolate the internal environment of the
battery cell 20 from the external environment. The material
of the cover plate 22 may also be various, for example,
copper, iron, aluminum, steel, aluminum alloy, etc. The
material of the cover plate 22 and the material of the housing
21 may be the same or different.

[0072] It should be understood that the shape of the cover
plate 22 may match the shape of the housing 21. For
example, when the housing 21 is in a cuboid structure, the
cover plate 22 may be a plate-shaped structure that is
compatible with the housing 21, or it may also be in a hollow
cuboid structure with an opening 213 at one end, so that a
cuboid battery cell 20 is formed after the cover plate 22 and
the housing 21 are covered. For another example, as shown
in FIGS. 2 to 5, when the housing 21 of the embodiment of
the present application is a cylinder, the cover plate 22 may
also be a circular plate, or a bottom wall thereof may be in
a circular groove structure, so that a cylindrical battery cell
20 is formed after the cover plate 22 and the housing 21 are
covered. Below, the description mainly takes the cover plate
22 as a circular plate as an example, but embodiments of the
present application are not limited thereto.

[0073] For the battery cell 20, the housing 21 and the
cover plate 22 are connected in a sealing manner and formed
with the crimping structure 24, and the crimping structure 24
surrounds the opening of the housing 21, that is, the crimp-
ing structure 24 is formed by surrounding the circumference
of the battery cell 20. For example, for a cylindrical battery
cell 20, the crimping structure 24 is generally in a ring shape.
[0074] Optionally, FIG. 5 shows another schematic block
diagram of a device 30 for producing a battery cell 20
according to an embodiment of the present application,
where the device 30 shown in FIG. 5 may also be configured
to produce the battery cell shown in FIG. 2 and FIG. 3. As
shown in FIG. 5, in comparison with FIG. 4, the device 30
of the embodiment of the present application may further
include: a rotating mechanism 33 configured to control the
upsetting mechanism 31 to rotate about the central axis 201
of the battery cell 20. Given that the crimping structure 24
between the housing 21 and the cover plate 22 generally
surrounds the battery cell 20, the upsetting mechanism 31
can be controlled to rotate about the central axis 201 of the
battery cell 20 through the rotating mechanism 33, so that
the protruding structure 311 of the upsetting mechanism 31
can be in contact with different areas of the crimping
structure 24. For example, for a ring-shaped crimping struc-
ture 24, the protruding structure 311 can contact and press
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each area of an outer surface of the crimping structure 24
during the rotation of the upsetting mechanism 31, so that
each area of the crimping structure 24 can be uniformly
stressed, thereby generating uniform deformation, and
improving processing efficiency of the crimping structure
24.

[0075] Optionally, relative positions of the upsetting
mechanism 31 and the battery cell 20 in the embodiment of
the present application can be set according to actual appli-
cations, and due to different settings of the relative positions
of the upsetting mechanism 31 and the battery cell 20,
directions of rotation and movement of the upsetting mecha-
nism 31 can also be flexibly adjusted. The upsetting mecha-
nism 31 of the embodiment of the present application will be
described in detail below in conjunction with the accompa-
nying drawings. FIG. 6 shows a schematic structural dia-
gram of an upsetting mechanism 31 according to an embodi-
ment of the present application. FIG. 7 shows a schematic
top view of an upsetting mechanism 31 according to an
embodiment of the present application, where the upsetting
mechanism 31 shown in FIG. 7 may be the upsetting
mechanism 31 shown in FIG. 6. FIG. 8 shows a schematic
cross-sectional view of an upsetting mechanism 31 accord-
ing to an embodiment of the present application, where the
cross-sectional view may be a schematic cross-sectional
view of the upsetting mechanism 31 along an A-A' direction
shown in FIG. 7. FIG. 9 shows another schematic cross-
sectional view of an upsetting mechanism 31 according to an
embodiment of the present application, where the cross-
sectional view may be a schematic cross-sectional view of
the upsetting mechanism 31 along a B-B' direction shown in
FIG. 7.

[0076] As shown in FIGS. 6 to 9, the upsetting mechanism
31 in the embodiments of the present application is in a
hollow structure with an opening 312, and the hollow
structure is used to accommodate the crimping structure 24.
The hollow structure included in the upsetting mechanism
31 can be used to accommodate the crimping structure 24,
that is, the hollow structure can limit the crimping structure
24 of the battery cell 20 in the interior of the upsetting
mechanism 31, which limits the moving space of the crimp-
ing structure 24, so as to facilitate the fixing and processing
of the crimping structure 24 through the upsetting mecha-
nism 31.

[0077] Optionally, the shape of the hollow structure of the
upsetting mechanism 31 in the embodiment of the present
application may be set according to the shape of the battery
cell 20. For example, as shown in FIGS. 6 to 9, the battery
cell 20 is a cylinder, and an inner side surface 313 of the
upsetting mechanism 31 is a cylindrical surface, that is, the
upsetting mechanism 31 has a cylindrical hollow structure
for accommodating the crimping structure 24 of the cylin-
drical battery cell 20. In addition, the shape of the upsetting
mechanism 31 may also be consistent with that of the battery
cell 20, that is, the upsetting mechanism 31 may be cylin-
drical to facilitate processing. In addition, in the case that the
upsetting mechanism 31 is cylindrical, if the protruding
structure 311 disposed on the inner side surface 313 of the
upsetting mechanism 31 is not considered, a central axis 301
of the upsetting mechanism 31 may overlap with a central
axis 301 of the hollow structure of the upsetting mechanism
31, so that the upsetting mechanism 31 is an axisymmetric
figure, so as to facilitate processing.
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[0078] Optionally, the shape of the reinforcing member 23
in the embodiment of the present application may also be set
according to actual applications. For example, the shape of
the reinforcing member 23 may be related to the shape of the
crimping structure 24. By taking the cylindrical battery cell
20 as an example, the crimping structure 24 surrounds the
opening of the housing 21, that is, the crimping structure 24
is a ring, then the outer contour of the reinforcing member
23 may also be circular to cooperate with the crimping
structure 24. Alternatively, if the battery cell 20 is a cuboid
and the crimping structure 24 surrounds the opening of the
housing 21, the crimping structure 24 is a rectangular ring.
Correspondingly, the outer contour of the reinforcing mem-
ber 23 may also be a rectangle. For another example, the
reinforcing member 23 may be ring-shaped, which is not
only convenient for processing, but also can reduce the
weight of the reinforcing member 23, so as to reduce the
overall weight of the battery cell 20, and thus reduce the
weight of the battery 10.

[0079] In the embodiments of the present application, as
shown in FIGS. 6 to 9, the at least one protruding structure
311 is disposed on an inner side surface 313 of the upsetting
mechanism 31, and the inner side surface 313 of the upset-
ting mechanism 31 is adjacent to the opening 312. As a
result, the moving mechanism 32 can control the relative
movement between the upsetting mechanism 31 and the
battery cell 20, so that the crimping structure 24 of the
battery cell 20 enters the hollow structure of the upsetting
mechanism 31 from the opening 312, so as to facilitate the
protruding structure 311 disposed on the inner side surface
313 of the upsetting mechanism 31 to press the crimping
structure 24.

[0080] In the embodiment of the present application, as
shown in FIGS. 6 to 9, a height h of the protruding structure
311 protruding from the inner side surface 313 of the
upsetting mechanism 31 gradually increases from an end of
the protruding structure 311 close to the opening 312 to an
end away from the opening 312. As the crimping structure
24 of the battery cell 20 gradually enters the hollow structure
of the upsetting mechanism 31 from the opening 312, the
height h of the protruding structure 311 protruding from the
inner side surface 313 of the upsetting mechanism 31
gradually increases, which can make the crimping structure
24 gradually pressed to increase the tightness of the crimp-
ing structure 24, and the crimping structure 24 gradually
bent towards the central axis 201 of the battery cell 20, so
that at least part of the reinforcing member 23 can be
gradually accommodated and fixed between the crimping
structure 24 and the cover plate 22.

[0081] Optionally, the height h of the protruding structure
311 protruding from the inner side surface 313 of the
upsetting mechanism 31 in the embodiment of the present
application can be set according to actual applications. For
example, the height h can be set such that the inclination
degree of a surface of the protruding structure 311 facing the
battery cell 20 is consistent with the inclination degree of a
surface of the reinforcing member 23 facing the crimping
structure 24, that is, the surface of the protruding structure
311 facing the battery cell 20 is approximately parallel to the
surface of the reinforcing member 23 facing the crimping
structure 2430, so that the crimping structure 24 can be
uniformly pressed between the protruding structure 311 and
the reinforcing member 23. For another example, since the
height h is related to the inclination degree of the surface of
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the protruding structure 311 facing the battery cell 20, a
value range of an included angle 6 between a surface of the
protruding structure 311 facing the crimping structure 24
and the central axis 201 of the battery cell 20 can be set as
[30°,90° ], so as to prevent the performance of the crimping
structure 24 from being affected if the included angle 0 is too
small.

[0082] Forexample, ifthe inclination degree of the surface
of the protruding structure 311 facing the battery cell 20 is
consistent with the inclination degree of the surface of the
reinforcing member 23 facing the crimping structure 24, that
is, the surface of the protruding structure 311 facing the
battery cell 20 is approximately parallel to the surface of the
reinforcing member 23 facing the crimping structure 24,
when the included angle 6 is too small, an included angle
between the surface of the reinforcing member 23 facing the
crimping structure 24 and the central axis 201 of the battery
cell 20 is also too small, and then when the battery cell 20
expands so that pressure on the reinforcing member 23 is
generated, an angle for the reinforcing member 23 to turn up
completely is too small, which will affect the strength of the
reinforcing member 23 and increase the risk of failure of the
crimping structure 24.

[0083] On the contrary, if the inclination degree of the
surface of the protruding structure 311 facing the battery cell
20 is inconsistent with the inclination degree of the surface
of the reinforcing member 23 facing the crimping structure
24, that is, the surface of the protruding structure 311 facing
the battery cell 20 is not parallel to the surface of the
reinforcing member 23 facing the crimping structure 24,
when the included angle 6 is too small, an included angle
between the surface of the reinforcing member 523 facing
the crimping structure 24 and the central axis 201 of the
battery cell 20 may be relatively large, so that the included
angle between the surface of the protruding structure 311
facing the battery cell 20 and the surface of the reinforcing
member 23 facing the crimping structure 24 is too large,
which will also cause the non-uniform deformation when the
middle crimping structure 24 is pressed by the protruding
structure 311, and will also affect the tightness and structural
strength of the crimping structure 24.

[0084] Optionally, one protruding structure 311 may be
disposed around the entire area of the inner side surface 313
of the upsetting mechanism 31, so that the rotating mecha-
nism 33 may not be provided, and pressing of various areas
of'the ring-shaped crimping structure 24 can also be realized
without rotating the upsetting mechanism 31. However, in a
case that such surrounding arrangement is adopted, for the
ring-shaped crimping structure 24, if all pressing forces in
different areas of the ring-shaped crimping structure 24 are
achieved to be equal, so that the crimping structure 24
achieves the effect of uniform deformation, then require-
ment for the precision of controlling the moving mechanism
31 is relatively high, which increases processing difficulty.
[0085] Alternatively, in contrast to the above, the at least
one protruding structure 311 is disposed on a partial area of
an inner side surface 313 of the upsetting mechanism 31.
Specifically, in a case that the protruding structure 311 is
disposed on a local area of the inner side surface 313 of the
upsetting mechanism 31, in order to make all of different
areas of the crimping structure 24 pressed by the protruding
structure 311 to achieve the effect of uniform deformation,
rotation of the upsetting mechanism 31 can be controlled by
the rotating mechanism 33, so that the protruding structure
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311 located in the local area can also press different areas of
the ring-shaped crimping structure 24. Moreover, compared
with the method of setting the protruding structure 311
around the entire area, the method of setting the protruding
structure 311 in the local area combined with the rotation of
the upsetting mechanism 31 is not only convenient for
processing, but also can make the crimping structure 24
stressed more uniformly. The crimping structure 24 is only
partially in contact with the protruding structure 311 at each
moment, and the crimping structure 24 gradually deforms,
and the deformation is more uniform, which can improve the
processing efficiency and ensure the pressing force of the
protruding structure 311 on the crimping structure 24 is not
too large, and avoid deformation of the housing 21 of the
battery cell 20.

[0086] Optionally, an inner side surface 313 of the upset-
ting mechanism 31 is provided with a plurality of uniformly
distributed protruding structures 311, that is, the plurality of
protruding structures 311 are uniformly distributed along the
circumference of the inner side wall 313 of the upsetting
mechanism 31. On the one hand, by setting the plurality of
protruding structures 311, processing speed can be
increased, and a pressing process of the crimping structure
24 can be accelerated. On the other hand, the plurality of
protruding structures 311 are uniformly distributed, which
can ensure that the crimping structure 24 is evenly stressed,
and more uniformly deformed, thereby ensuring that the
crimping structure 24 has a uniform structural strength.
[0087] For example, as shown in FIGS. 6 to 9, the upset-
ting mechanism 31 includes two oppositely disposed pro-
truding structures 311. Given the limited size of the battery
cell 20, setting up two protruding structures 311 is not only
convenient for the processing of the upsetting mechanism
31, but also can accelerate the pressing process of the
crimping structure 24, and thus ensure that the crimping
structure 24 is evenly stressed and uniformly deformed.
[0088] Hereinafter, a process of processing the crimping
structure 24 of the battery cell 20 by the device 30 of the
embodiment of the present application will be described in
detail in conjunction with the accompanying drawings. FIG.
10 shows a schematic partial diagram of a section in a case
that a battery cell 20 is processed by an upsetting mechanism
31 according to an embodiment of the present application,
where the schematic diagram of the section may be a
schematic partial diagram of a section along a plane passing
through the central axis 201 of the battery cell 20 in the case
that the battery cell 20 is processed by the upsetting mecha-
nism 31, and the FIG. 10 may be a schematic cross-sectional
view of the upsetting mechanism 31 along an A-A' direction
shown in FIG. 7.

[0089] As shown in FIG. 10, before starting to process the
crimping structure 24 of the battery cell 20 by the upsetting
mechanism 31, that is, when the upsetting mechanism 31
does not contact the crimping structure 24 of the battery cell
20, the crimping structure has been formed between the
housing 21 and the cover plate 22. Specifically, the cover
plate 22 includes a first edge portion 221 located in an edge
area and a cover plate body portion 222 located in a central
area, and the first edge portion 221 surrounds the cover plate
body portion 222; and the housing 21 includes a second edge
portion 211 and a housing body portion 212, and the second
edge portion 211 is an area of the housing 21 close to the
opening of the housing 21. The second edge portion 211 is
wound with the first edge portion 221 to form the crimping
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structure 24. In comparison with other methods of sealing
the housing 21 and the cover plate 22, the crimping structure
24 formed by winding is not only convenient for processing,
but also improves the processing efficiency of the battery
cell 20, and can ensure the tightness of the housing 21 and
the cover plate 22.

[0090] Specifically, an area of the first edge portion 221
closest to the cover plate body portion 222 converges with
and is connected to an area of the second edge portion 211
closest to the housing body portion 212; after the first edge
portion 221 converges with the second edge portion 211 and
is bent towards the exterior of the battery cell 20, winding
is continued to form the wound crimping structure 24. The
winding direction of the crimping structure 24 may be a
counterclockwise direction as shown in FIG. 9, that is, the
first edge portion 221 and the second edge portion 211
converge and then are bent and wound in a direction away
from the central axis 201 of the battery cell 20. Or, in
contrast, the winding direction of the crimping structure 24
may also be clockwise, that is, the first edge portion 221 and
the second edge portion 211 converge and then are bent and
wound in a direction close to the central axis 201 of the
battery cell 20, and the embodiment of the present applica-
tion is not limited thereto. For ease of description, the
embodiment of the present application is described by taking
the counterclockwise direction shown in FIG. 9 as an
example.

[0091] Optionally, the number of winding layers of the
first edge portion 221 and the second edge portion 211 can
be set according to actual applications. For example, if the
number of winding layers of the crimping structure 24 is too
large, volume of the crimping structure 24 will be larger, and
weight thereof will also be larger, which not only increases
space occupied by the battery cell 20, but also increases
weight of the battery cell 20, and thus reduces energy density
of the battery 10 as well. On the contrary, if the number of
winding layers of the crimping structure 24 is too small, the
crimping structure 24 may be unstable and sealing effect is
poor. Therefore, the number of winding layers of the crimp-
ing structure 24 can generally be set as five or six. For
example, the crimping structure 24 shown in FIG. 10
includes five layers in total, where the crimping structure 24
includes three layers of the first edge portion 221 and two
layers of the second edge portion 211 to ensure the sealing
effect.

[0092] As shown in FIG. 8, before starting to process the
crimping structure 24 of the battery cell 20 by the upsetting
mechanism 31, that is, when the upsetting mechanism 31
does not contact the crimping structure 24 of the battery cell
20, the crimping structure 24 may be in a direction approxi-
mately perpendicular to the central axis 201 of the battery
cell 20, and a reinforcing member 23 is disposed at a side of
the cover plate 22 away from an interior of the battery cell
20.

[0093] FIG. 11 shows another schematic partial diagram
of a section in a case that a battery cell 20 is processed by
an upsetting mechanism 31 according to an embodiment of
the present application, where the schematic diagram of the
section may be a schematic partial diagram of a section
along a plane passing through the central axis 201 of the
battery cell 20 in the case that the battery cell 20 is processed
by the upsetting mechanism 31, and the FIG. 11 may be a
schematic cross-sectional view of the upsetting mechanism
31 along a B-B' direction shown in FIG. 7.
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[0094] As shown in FIGS. 10 and 11, the moving mecha-
nism 32 is configured to control the upsetting mechanism 31
to gradually approach the battery cell 20 along the direction
of the central axis 201 of the battery cell 20, so that the
battery cell 20 enters the hollow structure from the opening
312. Specifically, the moving mechanism 32 controls the
upsetting mechanism 31 to gradually approach the battery
cell 20 along a direction X shown in FIG. 10, and the battery
cell 20 enters the hollow structure through the opening 312
of the upsetting mechanism 31 during a process in which the
battery cell 20 gradually approaches the upsetting mecha-
nism 31, so that the protruding structure 311 disposed on the
inner side surface 313 of the upsetting mechanism 31 can
gradually press the crimping structure 24.

[0095] As shown in FIG. 11, a rotating mechanism 33 is
configured to control the upsetting mechanism 31 to rotate
about the central axis 201 of the battery cell 20. Since the
embodiment of the present application is described by an
example that the inner side surface 313 of the upsetting
mechanism 31 is provided with two opposing protruding
structures 311, the moving mechanism 32 controls the
upsetting mechanism 31 to approach the battery cell 20, and
the rotating mechanism 22 can control the upsetting mecha-
nism 31 to rotate about the central axis 201 of the battery cell
20 to uniformly press the ring-shaped crimping structure 24
through the protruding structure 311 during the process of
rotating and moving along the direction X, so that a surface
241 of the crimping mechanism 24 facing the reinforcing
member 23 gradually approaches and contacts a surface 231
of the reinforcing member facing the crimping structure 24.
[0096] Further, the rotating mechanism 33 may be spe-
cifically configured to control the upsetting mechanism 31 to
rotate about the central axis 201 of the battery cell 20 when
the moving mechanism 32 controls the upsetting mechanism
31 to move towards the battery cell 20. That is, the move-
ment and rotation of the upsetting mechanism 31 can be
executed at the same time, which can accelerate processing
speed, and improve processing efficiency.

[0097] Optionally, a central axis of the upsetting mecha-
nism 31 overlaps with the central axis 201 of the battery cell
20, so that the upsetting mechanism 31 rotates about the
central axis 201 of the battery cell 20, that is, rotating around
the central axis 301 of the upsetting mechanism 31, so as to
ensure that the surface 241 of the crimping structure 24 is
evenly stressed and uniformly deformed, and improve the
strength of the crimping structure 24.

[0098] FIG. 12 shows yet another schematic partial dia-
gram of a section in a case that a battery cell 20 is processed
by an upsetting mechanism 31 according to an embodiment
of the present application, where the schematic diagram of
the section may be a schematic partial diagram of a section
along a plane passing through the central axis 201 of the
battery cell 20 in the case that the battery cell 20 is processed
by the upsetting mechanism 31, and the FIG. 12 may be a
schematic cross-sectional view of the upsetting mechanism
31 along a B-B' direction shown in FIG. 7. FIG. 13 shows
a schematic partial cross-sectional view of a battery cell 20
produced by a device 30 according to an embodiment of the
present application. For example, FIG. 13 may be an
enlarged view of area Q in FIG. 3.

[0099] As shown in FIGS. 12 and 13, during the process
in which the moving mechanism 32 controls the upsetting
mechanism 31 to move along a direction X, the protruding
structure 311 gradually presses the crimping structure 24 so
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that the crimping structure 24 is bent towards the direction
of the central axis 201 of the battery cell 20 until the surface
241 of the crimping structure 24 is in contact with the
surface 231 of the reinforcing member 23, so as to complete
the processing and fixing of the crimping structure 24 and
the reinforcing member 23. In this way, the upsetting mecha-
nism 31 can not only compact the crimping structure 24, but
also enable the surface 241 of the crimping structure 24 to
be inclined rather than to be parallel relative to the central
axis 201 of the battery cell 20.

[0100] In this way, when the pressure in the interior of the
battery cell 20 gradually increases, the cover plate 22 will be
deformed under the action of the internal pressure, for
example, the cover plate body portion 222 of the cover plate
22 will arch towards the exterior of the battery cell 20. The
reinforcing member 23 provided will also change, that is, the
reinforcing member 23 will be turned towards the exterior of
the battery cell 20, and the reinforcing member 23 can offset
most of the internal pressure, reduce the deformation of the
cover plate 22, that is, reducing the arching of the cover plate
22. In addition, when the reinforcing member 23 is turned
outwards, the reinforcing member 23 will exert an acting
force on the crimping structure 24, and this acting force
enables a frictional force between layers of the crimping
structure 24 to increase, that is, a frictional force between the
first edge portion 221 and the second edge portion 221
increases, which can prevent failure caused by misalignment
between the housing 21 and the cover plate 22, and can
increase the airtightness between the housing 21 and the
cover plate 22.

[0101] Moreover, the internal pressure of the battery cell
20 will first act on the reinforcing member 23 instead of
directly acting on the crimping structure 24. Specifically, for
the case that the reinforcing member 23 is provided, during
the process in which the internal pressure of the battery cell
20 gradually increases, only when the reinforcing member
23 is completely turned up under the action of internal
pressure, that is, the surface 231 of the reinforcing member
23 is inclined to be turned outwards until the surface 231 of
the reinforcing member 23 is parallel to the central axis 201
of the battery cell 20, may the reinforcing member 23 fail.
Correspondingly, the crimping structure 24 will also fail due
to the direct internal pressure. Therefore, whether the crimp-
ing structure 24 of the embodiment of the present applica-
tion fails is related to compressive strength of the reinforcing
member 23, where the compressive strength of the reinforc-
ing member 23 refers to a minimum internal pressure
required when the reinforcing member 23 is completely
turned up. In the case that the reinforcing member 23 is not
provided, whether the crimping structure 24 fails is only
related to compressive strength of the crimping structure 24
itself, where the compressive strength of the crimping struc-
ture 24 itself refers to a minimum internal pressure required
at the time of failure of the crimping structure 24 due to
deformation when the internal pressure of the battery cell 20
directly acts on the crimping structure 24. Then, when the
compressive strength of the crimping structure 24 itself is
the same, in comparison with the case that the reinforcing
member 23 is not provided, whether the crimping structure
24 fails in the embodiment of the present application is
related to the strength of the reinforcing member 23, and the
compressive strength of the reinforcing member 23 can be
increased to prevent the crimping structure 24 from failing.
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[0102] Optionally, after the upsetting mechanism 31 com-
pletes the processing of the crimping structure 24, the
moving mechanism 32 is further configured to: control the
upsetting mechanism 31 to gradually move away from the
crimping structure 24 along the direction of the central axis
201 of the battery cell 20, that is, moving the upsetting
mechanism 31 away from the crimping structure along a
direction opposite to the direction X to finish the processing
of the crimping structure 24 by the upsetting mechanism 31.

[0103] The device 30 for producing the battery cell 20
according to the embodiments of the present application is
described in detail above with reference to FIGS. 1 to 13.
Below, a method 400 for producing a battery cell 20
according to an embodiment of the present application is
described with reference to FIG. 14. FIG. 14 shows a
schematic flowchart of a method 400 for producing a battery
cell 20 according to an embodiment of the present applica-
tion. The method 400 may be performed by the foregoing
device 30 and the method 400 may be used to produce the
foregoing battery cell 20. Specifically, the battery cell 20
includes a housing 21 and a cover plate 22, and the housing
21 and the cover plate 22 are connected in a sealing manner
and formed with a crimping structure 24 turned outwards. As
shown in FIG. 14, the method 400 includes: S410, control-
ling the upsetting mechanism 31 to move towards the battery
cell 20 along a direction of a central axis 201 of the battery
cell 20, and pressing the crimping structure 24 towards the
direction of the central axis 201 of the battery cell 20
through at least one protruding structure 311 disposed on a
surface of the upsetting mechanism 31 facing the crimping
structure 24, so that the crimping structure 24 is inclined
towards a direction close to the central axis 201 of the
battery cell 20.

[0104] The battery cell 20 further includes a reinforcing
member 23, and the reinforcing member 23 is disposed on
a side of the cover plate 22 away from an interior of the
battery cell 20. The pressing the crimping structure 24
towards the direction of the central axis 201 of the battery
cell 20 through at least one protruding structure 311 dis-
posed on a surface of the upsetting mechanism 31 facing the
crimping structure 24, so that the crimping structure 24 is
inclined towards a direction close to the central axis 201 of
the battery cell 20 includes: pressing the crimping structure
24 towards the direction of the central axis 201 of the battery
cell 20 through the at least one protruding structure 311
disposed on the surface of the upsetting mechanism 31
facing the crimping structure 24, so that the crimping
structure 24 is inclined towards the direction close to the
central axis 201 of the battery cell 20, and at least part of the
reinforcing member 23 is located between an inner side of
the crimping structure 24 and the cover plate 22.

[0105] In some embodiments, the method 400 further
includes: controlling the upsetting mechanism 31 to rotate
about the central axis 201 of the battery cell 20.

[0106] In some embodiments, a central axis 301 of the
upsetting mechanism 31 overlaps with the central axis 201
of the battery cell 20.

[0107] Insomeembodiments, the controlling the upsetting
mechanism 31 to rotate about the central axis 201 of the
battery cell 20 includes: controlling the upsetting mecha-
nism 31 to rotate about the central axis 201 of the battery cell
20 at the time of controlling the upsetting mechanism 31 to
move towards the battery cell 20.
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[0108] Insome embodiments, the upsetting mechanism 31
is in a hollow structure with an opening 312, and the hollow
structure is used to accommodate the crimping structure 24.
[0109] Insome embodiments, the controlling the upsetting
mechanism 31 to move towards the battery cell 20 along a
direction of a central axis 201 of the battery cell 20 includes:
controlling the upsetting mechanism 31 to gradually
approach the battery cell 20 along the direction of the central
axis 201 of the battery cell 20, so that the battery cell 20
enters the hollow structure from the opening 312.

[0110] In some embodiments, the battery cell 20 is a
cylinder, and the hollow structure is a cylinder.

[0111] It should be understood that the device 30 in the
embodiment of the present application can be used to
perform the method 400 in the embodiment of the present
application, and the method 400 includes the corresponding
process of producing the battery cell 20 by the device 30,
which will not be repeatedly described here for brevity.
[0112] While the present application has been described
with reference to some embodiments, various improvements
may be made and equivalents may be used to substitute parts
therein without departing from the scope of the present
application. In particular, as long as there is no structural
conflict, technical features mentioned in various embodi-
ments can be combined in any manner. The present appli-
cation is not limited to the specific embodiments disclosed
herein, but includes all technical solutions falling within the
scope of the claims.

What is claimed is:

1. A device for producing a battery cell, comprising: an
upsetting mechanism and a moving mechanism, wherein

the moving mechanism is configured to: control the
upsetting mechanism to move towards the battery cell
along a direction of a central axis of the battery cell, and
the battery cell comprises a housing and a cover plate,
and the housing and the cover plate are connected in a
sealing manner and formed with a crimping structure
turned outwards; and

a surface of the upsetting mechanism facing the crimping
structure is provided with at least one protruding struc-
ture, and the protruding structure is configured to press
the crimping structure towards the direction of the
central axis of the battery cell when the moving mecha-
nism controls the upsetting mechanism to move
towards the battery cell, so that the crimping structure
is inclined towards a direction close to the central axis
of the battery cell.

2. The device according to claim 1, wherein:

the battery cell further comprises a reinforcing member,
and the reinforcing member is disposed at a side of the
cover plate away from an interior of the battery cell;
and

the upsetting mechanism is configured to press the crimp-
ing structure, so that the crimping structure is inclined
towards the direction close to the central axis of the
battery cell, and at least part of the reinforcing member
is located between an inner side of the crimping struc-
ture and the cover plate.

3. The device according to claim 1, further comprising:

a rotating mechanism configured to control the upsetting
mechanism to rotate about the central axis of the
battery cell.
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4. The device according to claim 3, wherein a central axis
of the upsetting mechanism overlaps with the central axis of
the battery cell.

5. The device according to claim 4, wherein the rotating
mechanism is configured to control the upsetting mechanism
to rotate about the central axis of the battery cell when the
moving mechanism controls the upsetting mechanism to
move towards the battery cell.

6. The device according to claim 1, wherein the upsetting
mechanism is in a hollow structure with an opening, and the
hollow structure is used to accommodate the crimping
structure.

7. The device according to claim 6, wherein the at least
one protruding structure is disposed on an inner side surface
of the upsetting mechanism, and the inner side surface of the
upsetting mechanism is adjacent to the opening.

8. The device according to claim 7, wherein the moving
mechanism is configured to:

control the upsetting mechanism to gradually approach

the battery cell along the direction of the central axis of
the battery cell, so that the battery cell enters the hollow
structure from the opening.

9. The device according to claim 8, wherein a height of the
protruding structure protruding from the inner side surface
of the upsetting mechanism gradually increases from an end
of the protruding structure close to the opening to an end
away from the opening.

10. The device according to claim 9, wherein a value
range of an included angle between a surface of the pro-
truding structure facing the crimping structure and the
central axis of the battery cell is [30°, 90° ].

11. The device according to claim 1, wherein the at least
one protruding structure is disposed on a partial area of an
inner side surface of the upsetting mechanism.

12. The device according to claim 1, wherein the at least
one protruding structure comprises a plurality of uniformly
distributed protruding structures provided at an inner side
surface of the upsetting mechanism.

13. The device according to claim 1, wherein the at least
one protruding structure comprises two oppositely disposed
protruding structures.

14. The device according to claim 1, wherein the battery
cell is a cylinder, and an inner side surface of the upsetting
mechanism is a cylindrical surface.

15. A method for producing a battery cell, wherein the
battery cell comprises a housing and a cover plate, and the
housing and the cover plate are connected in a sealing
manner and formed with a crimping structure turned out-
wards, the method comprising:
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controlling the upsetting mechanism to move towards the
battery cell along a direction of a central axis of the
battery cell, and pressing the crimping structure
towards the direction of the central axis of the battery
cell through at least one protruding structure disposed
on a surface of the upsetting mechanism facing the
crimping structure, so that the crimping structure is
inclined towards a direction close to the central axis of
the battery cell.

16. The method according to claim 15, wherein:

the battery cell further comprises a reinforcing member,

and the reinforcing member is disposed at a side of the
cover plate away from an interior of the battery cell;
and

pressing the crimping structure towards the direction of

the central axis of the battery cell through the at least
one protruding structure disposed on the surface of the
upsetting mechanism facing the crimping structure, so
that the crimping structure is inclined towards the
direction close to the central axis of the battery cell
comprises:
pressing the crimping structure towards the direction of
the central axis of the battery cell through the at least
one protruding structure disposed on the surface of
the upsetting mechanism facing the crimping struc-
ture, so that the crimping structure is inclined
towards the direction close to the central axis of the
battery cell, and at least part of the reinforcing
member is located between an inner side of the
crimping structure and the cover plate.

17. The method according to claim 15, further compris-
ing:

controlling the upsetting mechanism to rotate about the

central axis of the battery cell.

18. The method according to claim 17, wherein a central
axis of the upsetting mechanism overlaps with the central
axis of the battery cell.

19. The method according to claim 18, wherein control-
ling the upsetting mechanism to rotate about the central axis
of the battery cell comprises:

controlling the upsetting mechanism to rotate about the

central axis of the battery cell at the time of controlling
the upsetting mechanism to move towards the battery
cell.

20. The method according to claim 15, wherein the
upsetting mechanism is in a hollow structure with an open-
ing, and the hollow structure is used to accommodate the
crimping structure.



