CN110739487A Micro-buckle battery and preparation method thereof
Data originating from sources other than the EPO may not be accurate, complete, or up to date.

The wording below is an initial machine translation of the original publication. To generate a version using the
latest translation technology, go to the original language text and use Patent Translate.

Micro button battery and preparation method thereof
Technical field

The invention belongs to the technical field of batteries, and particularly relates to a micro button battery and a
preparation method thereof.

Background technique

Lithium-ion batteries are widely used in mobile electronic products because of their high energy density, high
voltage, small size, and environmental protection. The safety of lithium-ion batteries has always been the focus
of people's attention during use. The built-in micro button battery for Bluetooth and health and medical
electronic equipment used for personal use generally has insufficient safety performance. Metal micro button
batteries often swell when the internal pressure of the battery is too large, crack and leak, and in severe cases
Burst.

At present, the safety structure design of the existing metal micro button battery is just a safety hole punched on
the cover plate. When the internal pressure reaches a certain level, it is opened, but the moisture in the air also
enters the battery at the same time, causing the battery to fail immediately. If the battery is not replaced in time,
the leakage of the safety opening will corrode and damage the electrical equipment. At the same time, the metal
micro button battery on the market, due to the metal case design, has a low weight energy density and increases
the weight of electronic equipment. Meet the requirements of high energy density of micro button batteries for
electronic equipment such as built-in headphones.

Existing soft-pack lithium-ion batteries are mostly packed with aluminum plastic film. The packaging material
is stretched and deformed through pre-die molding. After the aluminum plastic film is stamped and formed, if
the stamping mold is improperly designed, it will become thinner due to the stress on the corner. It is also the
most serious. Excessive stretching of the aluminum layer at the corners will cause damage to the corners,
making the battery a safety risk.

CN209266448U discloses a new type of aluminum-plastic film button battery, including an aluminum-plastic
film casing and an electric core; the aluminum-plastic film casing is divided into an upper and lower hollow
shell structure, and the upper and lower aluminum-plastic film casings are folded to form a cell cavity; The
edges of the two layers of aluminum-plastic film attached to the aluminum-plastic film shell are sealed by hot-
melt; there is a zigzag structure on the outer ring of the aluminum-plastic film packaging area. The core is
formed by the positive electrode sheet, the separator and the negative electrode sheet in a laminated manner. The
uncoated area at the end of the electrode sheet is connected to the electrode tabs; the electrode tabs are led out
along the gap between the upper and lower layers of the aluminum plastic film casing, and the upper and lower
surfaces of the electrode tabs are attached to Ear gel. However, the aluminum-plastic film button battery
obtained by the method is easily stretched and cracked during use, causing the battery to leak or be damaged.

Therefore, there is a need in the art to develop a new type of micro button battery, which has excellent volume
energy density and safety performance, has a simple preparation process, and can be industrially produced.

Summary of the invention

In view of the shortcomings of the prior art, an object of the present invention is to provide a micro button
battery and a method for preparing the same. The micro button battery of the invention can not only make full
use of the effective space in the battery case, improve the volume energy density of the battery, but also prevent
the battery from stretching and cracking during the molding or using process, causing the battery to leak or
break.
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To achieve the above object, the present invention adopts the following technical solutions:

One of the objectives of the present invention is to provide a micro-button battery, which comprises a soft-film
casing and a wound-type structured battery cell placed in the soft-film casing. Upper and lower shells of the pit;

An arc-shaped external chamfer is formed between the sidewalls of the pits in the upper and lower shells and the
top of the pits, and the edges of the pit openings in the upper and lower shells form internal chamfers.

The present invention adopts a light-weight soft-encapsulated film package as the shell design. Because the
capacity of the micro-button battery is small, even in the case of failure, the gas production is not large, and it
can be digested by the expansion of the soft-encapsulated film, so as not to crack and leak. Or burst; even when
the internal pressure is too high when it is abused, it just rushes through the sealed area without harming the
human body.

The invention adopts a winding-type battery cell, and the flexible envelope is set as a concave structure, which
can make full use of the effective space in the battery case, improve the volume energy density of the battery,
and further improve the design of the lightweight flexible envelope. The energy density of the battery.

The battery core of the present invention adopts a winding structure, which has the advantages of tightly bonded
interfaces between the positive and negative layers. After the battery is completed, the battery's positive and
negative interfaces can be tightly combined without external pressure to ensure the electrochemical performance
of the battery. . The winding cell structure is more conducive to automated production and enhances high
production efficiency. However, in the prior art, a laminated structure using a battery cell has low production
efficiency due to the requirements for the alignment of the positive and negative electrodes and the requirement
that the negative electrode surrounds the positive electrode. In addition, the laminated cell requires external
pressure to ensure tight bonding between the positive and negative electrodes, while the wound core is not
required.

Preferably, a first outer chamfer having a radius R1 is formed between the sidewall of the pit and the top layer in
the upper shell.

Preferably, a second outer chamfer having a radius R3 is formed between the side wall of the pit and the top
layer in the lower shell.

Preferably, the edge of the recessed portion in the upper shell forms a first inner chamfer with a radius of R2.

Preferably, a second inner chamfer having a radius of R4 is formed at the edge of the recessed portion in the
lower shell.

Preferably, an edge of the upper shell and the lower shell which are bonded together is provided with a circle of
packaging area surrounding the battery cell.

Preferably, the soft film shell is an aluminum plastic film shell, which comprises a nylon layer, a metal layer and
a PP layer in order from the outside to the inside.

The nylon layer, the metal layer, and the PP layer included in this order from the outside to the inside are: the
side near the battery core is inside, that is, the PP layer is closest to the battery core, and the nylon layer is
farthest from the battery core.

The main functions of each layer composed of the soft film described in the present invention: a nylon layer,
which can effectively prevent the penetration of air, especially oxygen, and maintain the internal environment of
the cell, and at the same time, ensure that the packaging aluminum foil has a good deformation ability;
aluminum (or steel) The metal layer can effectively prevent the penetration of moisture in the air and maintain
the internal environment of the battery. It has a certain thickness and strength to prevent damage to the battery
from the outside. The PP layer will not be dissolved and swelled by organic solvents in the battery. The most
direct packaging protection of the internal environment of the battery cell is insulation, which effectively
prevents the internal electrolyte, etc. from contacting the metal layer, and prevents the metal from being
corroded.
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Preferably, the metal layer is an aluminum layer or a steel layer.
Preferably, the packaging area is obtained by hot-melt PP layer.

Preferably, the thickness of the flexible envelope is 86-150 um, for example, 88 pm, 90 pm, 95 pm, 100 pm,
105 pm, 110 pm, 113 pm, 120 pm, 125 pm, 130 pm, 135 pm, or 140 pm.

Preferably, the battery core is formed by winding a positive electrode sheet, a separator, and a negative electrode
sheet.

Preferably, uncoated metal materials are left at the ends of the positive electrode sheet and the negative
electrode sheet, respectively, and are ultrasonically welded with the aluminum strip and the nickel strip to which
the sealant has been heat-sealed, respectively, as the positive electrode ear and the negative electrode ear.

Preferably, the positive and negative ears are led out along the gaps between the upper shell and the lower shell
of the flexible envelope, and the two surfaces of the positive and negative ears are sealed with a sealant,
respectively. The joint of the envelope is sealed.

Preferably, the pit depth of the upper shell is 2-10 mm, for example, 2.5 mm, 3 mm, 3.5 mm, 4 mm, 4.5 mm, 5
mm, 5.5 mm, 6 mm, 6.5 mm, 7 mm, 7.5 mm, 8 mm, 8.5 mm , 9mm or 9.5mm.

Preferably, the depth of the pits of the lower shell and the lower shell is 0.1 to 5 mm, such as 0.5 mm, 0.8 mm, 1
mm, 1.5 mm, 1.8 mm, 2 mm, 2.5 mm, 3 mm, 3.5 mm, 4 mm, or 4.5 mm.

Preferably, the maximum diameter of the pits of the upper shell is 4-12 mm, for example, 5 mm, 6 mm, 7 mm, 8
mm, 9 mm, 10 mm, or 11 mm.

Preferably, the maximum diameter of the pits of the lower shell is 4-12 mm, for example, 5 mm, 6 mm, 7 mm, 8
mm, 9 mm, 10 mm, or 11 mm.

Preferably, in the upper casing, the R1 is calculated by the following formula: R1 = (depth of the upper casing
pit-0.5mm) / 2.

Preferably, in the lower shell, the R3 is calculated by the following formula: R3 = (depth of the lower shell pit-
0.5mm) /2.

Preferably, the depth of the pits of the upper shell or the lower shell is 5 to 10 mm (for example, 5.5 mm, 6 mm,
6.5 mm, 7 mm, 7.5 mm, 8 mm, 8.5 mm, 9 mm, or 9.5 mm, etc.). The maximum diameter is 4-12mm (for
example, Smm, 6mm, 7mm, 8mm, 9mm, 10mm, or 11mm, etc.), and the R2 and R4 are each independently
0.8mm-1.2mm (for example, 0.85mm, 0.9mm, 0.95mm, Imm). , 1.05mm, 1.1mm, or 1.15mm, etc.), preferably
R2 =R4.

Preferably, the pit depth of the upper casing and the lower casing is independently selected from: 0.1mm < pit
depth (Smm (for example, 0.2mm, 0.5mm, Imm, 1.5mm, 2mm, 2.5mm, 2.8mm) , 3.0mm, 3.2mm, 3.5mm,
4.0mm, 4.2mm, 4.5mm, or 4.8mm, etc.), the maximum diameter of the pit is 4-12mm (for example, Smm, 6mm,
7mm, 8mm, 9mm, 10mm, or 11mm, etc.) The R2 and R4 are each independently 0.6 to 0.7 mm (for example,
0.61 mm, 0.62 mm, 0.64 mm, 0.65 mm, 0.66 mm, 0.68 mm, or 0.69 mm, etc.), and preferably R2 = R4.

The soft film according to the present invention uses a specially designed stamping mold to optimize the
calculation of the soft film's lead angle (outside chamfer and inside chamfer), so that it can be stretched
uniformly during the preparation process, which can effectively solve the problem of battery forming. Or stretch
cracking during use, causing battery leakage or damage.

Another object of the present invention is to provide a method for preparing a micro button battery according to
one of the objectives, the method includes the following steps:

(1)Punching the soft envelope to obtain an upper shell and a lower shell with a pit, respectively, and combining
the upper shell and the lower shell with a pit to obtain a soft shell;
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(2)The battery cell with a winding structure is put into the soft film casing, the positive and negative electrode
ears are led out of the casing, and then packaged and baked to obtain a micro button battery.

The present invention does not specifically limit the packaging process, and those skilled in the art may select
according to actual needs. In the packaging process of the present invention, the head uses a double semi-
circular metal mold with good thermal conductivity on the upper and lower layers. Taking an aluminum-plastic
film thickness of 88 um as an example, the packaging temperature is 185 degrees, the packaging time is 3S, and
the pressure is 0.3 to 0.4 MPa.

Preferably, the punching in step (1) is punching using a concave-convex die.

Preferably, the periphery of the surface roughness of the concave-convex mold is 0.2 um, and the roughness of
the template plane is 0.4 pm.

Preferably, in the process of punching, the depth of the pit is <Smm (for example, 0.1mm, 0.5mm, Imm,
1.5mm, 1.8mm, 2.0mm, 2.5mm, 3.0mm, 3.5mm, 4.0mm or 4.5mm, etc. ), The gap size of the concave-convex
die is 0.23 to 0.26 mm (for example, 0.235 mm, 0.24 mm, 0.245 mm, 0.25 mm, 0.255 mm, etc.).

Preferably, during the punching process, the depth of the pit is 5 to 10 mm (for example, 5.5 mm, 6 mm, 6.5
mm, 7 mm, 7.5 mm, 8 mm, 8.5 mm, 9 mm, or 9.5 mm, etc.), and 113 um < soft envelope Thickness <150 pm
(for example, 115 pm, 120 pm, 125 pm, 130 pm, 132 pm, 135 pm, 140 um, 145 um, or 148 pm, etc.), the
maximum diameter of the pit is 4 to 12 mm (for example, 5 mm, 6 mm, 7 mm, 8 mm, 9 mm, 10 mm, or 10 mm
11 mm, etc.), and the gap size of the concave-convex mold is 0.33 to 0.38 mm (for example, 0.34 mm, 0.35 mm,
0.36 mm, 0.37 mm, etc.).

Preferably, during the punching process, the depth of the pit is 5 to 10 mm (for example, 5.5 mm, 6 mm, 6.5
mm, 7 mm, 7.5 mm, 8 mm, 8.5 mm, 9 mm, or 9.5 mm, etc.), and 86 um < soft envelope Thickness (113 pum (for
example, 88 pm, 90 um, 92 um, 95 pm, 98 pm, 100 pm, 105 um, 110 pm, or 112 pm, etc.), the maximum
diameter of the pit is 4 to 12 mm (for example, 5 mm, 6 mm, 7 mm, 8§ mm, 9 mm, 10 mm, or 10 mm 11 mm,
etc.), and the gap size of the concave-convex mold is 0.28 to 0.32 mm (for example, 0.29 mm, 0.30 mm, 0.31
mm, etc.).

In the process of punching, the present invention selects the gap size of the concave-convex die according to the
thickness of the soft film, the depth of the pit and the diameter of the pit, thereby solving the problem that the
soft film is easy to crack during the punching process. The deeper the aluminum film is, the larger the expansion
and contraction deformation is. In order to reduce the deformation force, the gap of the concave-convex mold
becomes larger.

Preferably, the method for preparing a cell with a wound structure as described in step (2) includes: winding a
positive electrode sheet, a separator (polyolefin porous membrane) and a negative electrode sheet to obtain a cell
with a wound structure.

Preferably, the baking in step (2) is vacuum baking.

Preferably, after the baking in step (2), the method further includes a process of standing, forming, fixture
shaping and second sealing.

Compared with the prior art, the present invention has the following beneficial effects:

(1)In the present invention, by using a soft package film as the outer packaging shell of the battery, the safety
performance of this soft-packed micro-button battery is improved. When the internal abnormal gas production
situation occurs, the internal pressure increases without bursting, which improves the battery safety
performance; At the same time, optimize the calculation of the soft film envelope angle (outside chamfer and
inside chamfer), which can effectively solve the problem of stretching and cracking of the battery during
molding or use, causing battery leakage or damage, and further improving the safety performance of the battery;

(2)The battery structure design of the present invention can make full use of the effective space in the battery
case, and increase the volume energy density and weight energy density of the battery. The battery of the same
size is more lightweight, the power is more sufficient, and it is more suitable for miniaturization of electrical
appliances. Demand.
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BRIEF DESCRIPTION OF THE DRAWINGS

1 and 2 are schematic structural diagrams of a micro button battery according to a specific embodiment of the
present invention;

FIG. 3 and FIG. 4 are schematic diagrams of the internal structure obtained by removing the upper case and the
lower case in the micro button battery according to the specific embodiment of the present invention.

Among them, 1-upper case, 2-lower case, 3-cell, 4-positive ear, 5-negative ear, 6-sealant, 7-first outer chamfer,
8-first inner chamfer, 9-second outer chamfer, 10-second inner chamfer, 11-package area.

detailed description

To facilitate understanding of the present invention, the present invention is exemplified below. Those skilled in
the art should understand that the embodiments are merely to help understand the present invention and should
not be regarded as a specific limitation to the present invention.

The soft-pack lithium-ion micro button batteries described in the embodiments of the present invention are all
prepared by the following methods:

(1)The positive electrode sheet, the separator (polyolefin porous film), and the negative electrode sheet are
sequentially wound in order to obtain the battery core 3, and the ends of the positive electrode sheet and the
negative electrode sheet are left with uncoated metal materials, respectively, and the sealant has been heat-
sealed. The aluminum and nickel strips are ultrasonically welded and used as the positive and negative lugs 4
and 5 respectively.

(2)The soft film (aluminum plastic film) is subjected to a stamping process (punching through a molding
punching mold) to form a micro button battery case (to obtain an upper shell with a first outer chamfer and a
first inner chamfer, and The lower outer chamfer and the second inner chamfered lower case), after the battery is
installed, the package temperature is 185 degrees, the package time is 3S, and the pressure is 0.4MPa, forming a
circle of packaging area 11 surrounding the battery, the positive ear 4 and negative ear 5 are drawn along the
gap between the upper and lower shells of the flexible envelope. The positive and negative ears 4 and 5 are
covered with sealant 6 on both surfaces. Sealed at the joint of the soft envelope;

(3)Then perform vacuum baking at 120 ° C, and evaporate the water in the battery cell 3 through the unpacked
open air bag reserved for the battery. When the water content of the battery cell 3 is less than 100ppm, fill the
glove box with electrolyte, and leave it at room temperature for 32h. , After chemical conversion, fixture
shaping, secondary sealing, and capacity testing, the preparation of the micro button battery is completed.

Example 1

This embodiment provides a micro button battery, whose structure diagrams are shown in FIG. 1 to FIG. 4. The
micro button battery includes a soft film case and a wound structure cell 3 placed in the soft film case. The soft
film shell is divided into an upper shell 1 and a lower shell 2 with pits. The upper shell 1 and the lower shell 2
are combined to form a hollow cavity, and the battery core 3 is placed in the cavity; the upper layer A first outer
chamfer 7 having a radius R1 is formed between the side wall of the pit and the top layer of the pit in the shell 1;
a first inner chamfer 8 having a radius R2 is formed in the edge of the pit opening in the upper shell 1; A second
outer chamfer 9 having a radius of R3 is formed between the sidewall of the pit in the lower shell 2 and the top
layer; a second inner chamfer 10 having a radius of R4 is formed at the edge of the recess in the lower shell 2;
An edge of the upper casing 1 and the lower casing 2 is provided with a circle of encapsulation area 11
surrounding the battery cell; the battery cell is formed by winding a positive electrode sheet, a separator and a
negative electrode sheet; the positive electrode sheet and the negative electrode sheet Uncoated metal materials
are left at the ends of the aluminum alloy, respectively, and are ultrasonically welded to the aluminum and
nickel strips that have been heat-sealed with the sealant. 4 and negative electrode ear 5; the positive electrode
ear 4 and the negative electrode ear 5 are drawn along the gap between the upper casing and the lower casing of
the soft film shell, and the two surfaces of the positive electrode ear 4 and the negative electrode ear 5 are sealed
with a sealant 6, respectively. Seal the connection between the positive ear 4 and the negative ear 5 and the soft
envelope.
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The lithium ion micro button 1254 type battery provided by this embodiment: 5.4mm high and 12mm battery
diameter;

The preparation process of the positive electrode sheet is: mixing the high-voltage positive electrode active
material with a high voltage of 4.45V lithium cobaltate (LiCo0O2), CNTs (carbon nanotubes) and PVDF
(polyvinylidene fluoride) according to a mass ratio of 98.2: 0.8: 1.0, and then dispersed. In N-methyl-2-
pyrrolidone, a positive electrode slurry was obtained; the positive electrode slurry was evenly coated on both
sides of a current collector aluminum foil having a thickness of 10 pum, dried, rolled, and cut into the required
size, and then The positive electrode tab of aluminum sheet is welded in the blank to obtain the positive
electrode sheet;

The negative electrode sheet is prepared by mixing silicon carbon negative electrode material, acetylene black,
CMC (carboxymethyl cellulose), and LA136D binder in a mass ratio of 97.0: 1.0: 0.5: 1.5, and then dispersing it
in deionized water to obtain a negative electrode. Slurry; apply the negative electrode slurry evenly on both
sides of the current collector copper foil with a thickness of 6 pm, dry, roll, and cut to the required size, and
weld the positive electrode tabs of the nickel sheet on the copper foil blank to obtain the negative electrode
sheet;

Electrolyte preparation: In a glove box filled with nitrogen (O2 (2ppm, H20 (3ppm), ethylene carbonate,
propylene carbonate, propyl propionate, and diethyl carbonate are mixed in a mass ratio of 2: 2: 1: 5 Uniform to
obtain a non-aqueous organic solvent; then take a non-aqueous organic solvent that accounts for 72% of the total
mass of the electrolyte, and add 5% FEC, 3% PS, 3% 1,1,2 based on the total mass of the electrolyte 2,2-
tetrafluoroethyl-2,2,3,3-tetrafluoropropyl ether, 1% 1,3,6-hexanetrinitrile, 1% DTD, 0.5% 4-propyl ethylene
sulfate Ester, 0.5% citraconic anhydride, 0.5% sodium hexametaphosphate, and adding 0.05% DCC
dicyclohexylcarbodiimide (water-removing agent to reduce gas generation during battery formation) to obtain a
mixed solution; and then add the mixed solution to the mixed solution Slowly add a mixture of lithium
hexafluorophosphate and lithium difluorophosphate (the mass ratio of the lithium hexafluorophosphate to the
lithium difluorophosphate is 10: 1), prepare a 1.1 mol / L lithium salt solution, and make an electrolyte after
mixing well;

Preparation of micro button lithium ion battery: The positive electrode sheet, separator (polyolefin porous film),
and negative electrode sheet are sequentially wound in order to obtain a bare cell, which is encapsulated by
punching and forming an aluminum plastic film, then baked, filled with liquid, and left to stand , Chemical
forming, fixture shaping, sealing, cutting, capacity testing, and completion of the preparation of micro button
lithium-ion batteries;

The soft film shell uses an aluminum plastic film with a thickness of 88 pm. During the stamping process, the
surface roughness of the convex and concave molds around the rounded corners is 0.2 um (mirror surface). The
surface roughness of the template is 0.4 pm.

The pit depth (pit depth) of the upper shell 1 is 3.9mm, the gap size of the concave-convex die is 0.25mm, the
maximum diameter of the pit is 12mm, the radius R1 of the first outer chamfer 7 is 1.7mm, and the first inner
The radius R2 of the chamfer 8 is 0.6mm;

The lower shell 2 has a pit depth of 1.5mm, a gap size of the concave-convex die of 0.25mm, a maximum
diameter of the pit of 12mm, a radius R3 of the second outer chamfer 9 of 0.5mm, and a radius of the second
inner chamfer 10 R4 is 0.6 mm.

Example 2

The difference from Embodiment 1 is that the pit depth (pit depth) of the upper shell 1 is 4.4 mm, the gap size of
the concave-convex die is 0.25 mm, the maximum diameter of the pit is 12 mm, and the first outer chamfer 7
The radius R1 is 1.95mm, and the radius R2 of the first inner chamfer 8 is 0.6mm;

The lower case 2 has a pit depth of 1.0 mm, a gap size of the concave-convex die of 0.25 mm, a maximum
diameter of the pit of 12 mm, a radius R3 of the second outer chamfer 9 of 0.25 mm, and a radius of the second
inner chamfer 10 R4 is 0.6 mm.

Example 3
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The difference from Example 1 is that the pit depth (pit depth) of the upper shell 1 is 6 mm, the gap size of the
concave-convex die is 0.30 mm, the maximum diameter of the pit is 12 mm, and the first outer chamfer 7 The
radius R1 is 2.75mm, and the radius R2 of the first inner chamfer 8 is 0.8mm;

The lower shell 2 has a pit depth of 4mm, a gap size of 0.25mm, a maximum diameter of the pit of 12mm, a
radius R3 of the second outer chamfer 9 is 1.75mm, and a radius R4 of the second inner chamfer 10 When it is
0.8mm, the obtained battery model is 1210.

Comparative Example 1

Metal case (steel case) battery model 1254: The positive and negative electrode sheets and electrolyte
preparation in this comparative example are the same as in Example 1. The difference is that the positive and
negative electrodes do not lead out of the case, and the blank current collector is directly welded to the upper
and lower metal cases inside the battery. On the inner wall, the case is formed by pressing, and the upper and
lower cases are squeezed and sealed to form a battery.

Comparative Example 2

The difference from Example 1 is that the pit depth (pit depth) of the upper shell 1 is 5.4mm, the gap size of the
concave-convex die is 0.30mm, the maximum diameter of the pit is 12mm, and the first outer chamfer 7 The
radius R1 is 2.45mm, and the radius R2 of the first inner chamfer 8 is 0.8mm. The lower shell 2 is not subjected
to a stamping process, and there are no pits.

Performance Testing:
The batteries obtained in the examples and comparative examples were tested as follows:

(1)Cycling performance test at room temperature: At 25 ° C, charge the formed battery with a constant current
of 0.2C and a constant voltage of 4.45V (cut-off current of 0.01C), and then discharge the current of 0.2C to
3.0V, and record the discharge capacity;

(2)High temperature thermal shock damage test: test whether the package is cracked and the electrolyte is
leaking under 150 ° C and 0.5h high temperature storage conditions;

(3)Cycling performance test at room temperature: At 25 © C, charge the formed battery with a constant current
of 0.2C and a constant voltage of 4.45V (cut-off current of 0.01C), and then discharge it to a constant voltage of
3.0C with a constant current of 0.2C to calculate the charge / discharge 500. The retention rate of weekly cycle
capacity is calculated as follows:

Capacity retention at 500 cycles (%) = 500th week cycle discharge capacity / 1st cycle discharge capacity x
100%.

Table 1

The product obtained in the embodiment of the present invention only swelled after being stored at 150 ° C. for
0.5 h, but the metal case micro button battery cracked at the package, and the electrolyte leakage was found, and
the cycle life was basically the same. It shows that the invention effectively improves the battery safety
performance. With the same size, shape and capacity, the soft pack micro button battery has a light weight.

The applicant states that the present invention illustrates the detailed process equipment and process flow of the
present invention through the above embodiments, but the present invention is not limited to the above detailed
process equipment and process flow, which does not mean that the present invention must rely on the above

detailed process equipment and process Process flow can be implemented. Those skilled in the art should know
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that any improvement to the present invention, equivalent replacement of the raw materials of the products of
the present invention, addition of auxiliary components, selection of specific methods, etc., all fall within the
scope of protection and disclosure of the present invention.
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CN110739487A Micro-buckle battery and preparation method thereof
Data originating from sources other than the EPO may not be accurate, complete, or up to date.

The wording below is an initial machine translation of the original publication. To generate a version using the
latest translation technology, go to the original language text and use Patent Translate.

1.A micro button battery, which is characterized in that the micro button battery includes a soft film case and a
wound-type structured battery cell placed in the soft film case. The soft film case is divided into an upper layer

with a pit. Shell and lower shell;

An arc-shaped external chamfer is formed between the sidewalls of the pits in the upper and lower shells and the
top of the pits, and the edges of the pit openings in the upper and lower shells form internal chamfers.

2.The micro button battery according to claim 1, wherein a first outer chamfer having a radius R1 is formed
between a side wall of the recess in the upper case and a top layer;

Preferably, a second outer chamfer having a radius R3 is formed between the side wall of the pit and the top
layer in the lower shell.

3.The micro button battery according to claim 1 or 2, wherein a first inner chamfer having a radius of R2 is
formed at an edge of the recessed portion in the upper casing;

Preferably, a second inner chamfer having a radius of R4 is formed at the edge of the recessed portion in the
lower shell.

4.The micro button battery according to any one of claims 1 to 3, wherein an edge of the upper casing and the
lower casing which are attached to each other is provided with a circle of packaging area surrounding the battery

cell;

Preferably, the soft film casing is an aluminum plastic film casing, which includes a nylon layer, a metal layer
and a PP layer in order from the outside to the inside;

Preferably, the metal layer is an aluminum layer or a steel layer;
Preferably, the packaging area is obtained by hot-melting a PP layer;
Preferably, the thickness of the flexible envelope is 86-150 pum;

Preferably, the battery core is formed by winding a positive electrode sheet, a separator, and a negative electrode
sheet;

Preferably, uncoated metal materials are left at the ends of the positive electrode sheet and the negative
electrode sheet, respectively, and ultrasonic welding is performed with the aluminum strip and the nickel strip to
which the sealant has been heat-sealed, respectively, as the positive electrode ear and the negative electrode ear;

Preferably, the positive and negative ears are led out along the gaps between the upper shell and the lower shell
of the flexible envelope, and the two surfaces of the positive and negative ears are sealed with a sealant,

respectively. The joint of the envelope is sealed.

5.The micro button battery according to any one of claims 1-4, wherein the depth of the pits of the upper casing
is 2-10 mm;

Preferably, the depth of the pits of the lower shell is 0.1 to 5 mm;
Preferably, the maximum diameter of the recess of the upper shell is 4-12 mm;

Preferably, the maximum diameter of the recess of the lower shell is 4-12 mm.
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6.The micro button battery according to any one of claims 1-5, wherein in the upper case, the R1 is calculated
by the following formula: R1 = (depth of the upper case pit-0.5mm) /2 ;

Preferably, in the lower shell, the R3 is calculated by the following formula: R3 = (depth of the lower shell pit-
0.5mm) / 2;

Preferably, the depth of the pit of the upper shell or the lower shell is 5 to 10 mm, the maximum diameter of the
pitis 4 to 12 mm, and the R2 and R4 are each independently 0.8 mm to 1.2 mm, preferably R2 =R4 ;

Preferably, the pit depths of the upper and lower shells are independently selected from the group consisting of:
0.1mm < pit depth (5Smm, the maximum diameter of the pits is 4-12 mm, and the R2 and R4 are each
independently 0.6 to 0.7 mm, preferably R2 = R4.

7.A method for preparing a micro button battery according to any one of claims 1-6, wherein the method
includes the following steps:

(1)Punching the soft envelope to obtain an upper shell and a lower shell with a pit, respectively, and combining
the upper shell and the lower shell with a pit to obtain a soft shell;

(2)The battery cell with a winding structure is put into the soft film casing, the positive and negative electrode
ears are led out of the casing, and then packaged and baked to obtain a micro button battery.

8.The preparation method according to claim 7, wherein the punching in step (1) is punching using a concave-
convex die;

Preferably, the perimeter of the rounded corners of the surface roughness of the concave-convex mold is 0.2 um,
and the roughness of the template plane is 0.4 pum;

Preferably, in the process of punching, the depth of the pit is < 5 mm, and the gap size of the concave-convex
die is 0.23 to 0.26 mm;

Preferably, in the process of punching, the depth of the pit is 5 to 10 mm, 113 um < the thickness of the soft film
< 150 pm, the maximum diameter of the pit is 4 to 12 mm, and the gap size of the concave-convex die is 0.33 to
0.38mm;

Preferably, in the process of punching, the depth of the pit is 5 to 10 mm, 86 um < the thickness of the soft film
(113 pm, the maximum diameter of the pit is 4 to 12 mm, and the gap size of the concave-convex die is 0.28 to
0.32mm.

9.The method according to claim 7 or 8, wherein the method for preparing a cell with a wound structure in step
(2) comprises: performing a positive electrode sheet, a separator (polyolefin porous film) and a negative
electrode sheet. Winding to obtain a cell with a winding structure.

10.The preparation method according to any one of claims 7 to 9, wherein the baking in step (2) is a vacuum
baking;

Preferably, after the baking in step (2), the method further includes a process of standing, forming, fixture
shaping and second sealing.
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