US 20230014441A1

a2y Patent Application Publication (o) Pub. No.: US 2023/0014441 A1

a9y United States

ZHOU et al.

43) Pub. Date: Jan. 19, 2023

(54) PREPARATION METHOD OF CURRENT
COLLECTOR ASSEMBLY, CURRENT
COLLECTOR ASSEMBLY, BATTERY CELL,
AND BATTERY PACK

(71)  Applicant: XIAMEN HITHIUM NEW ENERGY
TECHNOLOGY CO., LTD., Xiamen
(CN)

(72) Inventors: Long ZHOU, Xiamen (CN); Congmiao

WU, Xiamen (CN); Min GUO, Xiamen
(CN); Jinhua LAN, Xiamen (CN)

(21) Appl. No.: 17/864,439

Publication Classification

(51) Int. CL

HOIM 50/536 (2006.01)

HOIM 4/64 (2006.01)

HOIM 50/528 (2006.01)
(52) US.CL

CPC ... HOIM 50/536 (2021.01); HOIM 4/64

(2013.01); HOIM 50/528 (2021.01)

(57) ABSTRACT

Provided are a preparation method of a current collector
assembly, a current collector assembly, a battery cell, and a
battery pack. The preparation method of the current collector
assembly includes: abutting the at least one of the connec-
tion plate or the protection plate having the protrusion
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PREPARATION METHOD OF CURRENT
COLLECTOR ASSEMBLY, CURRENT
COLLECTOR ASSEMBLY, BATTERY CELL,
AND BATTERY PACK

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is based on and claims
priority to Chinese Patent Application No. 202110798438.9,
filed on Jul. 14, 2021, the entire content of which is
incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of battery
technologies, and in particular, to a preparation method of a
current collector assembly, a current collector assembly, a
battery cell, and a battery pack.

BACKGROUND

[0003] In the related art, a single-layered tab is welded
with copper foils on both sides of a composite tab by means
of ultrasonic roll welding. The welded copper foils are
welded to a flexible connection. In such a welding method,
each layer of tabs needs to be welded, thereby increasing
welding costs as well as material costs of the copper foils.
After welding, a welded portion is prone to be damaged.

SUMMARY

[0004] The present disclosure aims to solve at least one of
the technical problems in the related art. To this end, the
present disclosure provides a preparation method of a cur-
rent collector assembly, a current collector assembly, a
battery cell, and a battery pack. The preparation method of
the current collector assembly is capable of increasing a
welding speed and reinforcing welding strength of the
current collector assembly.

[0005] The present disclosure also provides a current
collector assembly.

[0006] The present disclosure also provides a battery cell.
[0007] The present disclosure also provides a battery pack.
[0008] In a first aspect of the present disclosure, a prepa-

ration method of a current collector assembly is provided.
The current collector assembly includes a current collector
including a plurality of tabs stacked in a thickness direction
of the plurality of tabs, and a conductive connection assem-
bly including a protection plate and a connection plate. At
least one of the protection plate and the connection plate has
at least one protrusion formed thereon. The preparation
method includes: abutting the connection plate or the pro-
tection plate having the at least one protrusion provided
thereon against the plurality of tabs; generating a high-
frequency vibration between the connection plate or the
protection plate having the at least one protrusion provided
thereon and the plurality of tabs; and piercing the plurality
of'tabs sequentially by the at least one protrusion through the
high-frequency vibration. A vibration frequency of the high-
frequency vibration ranges from 15 KHz to 40 KHz.

[0009] With the preparation method of the current collec-
tor assembly in the present disclosure, the at least one
protrusion can pierce the plurality of tabs by applying the
high-frequency vibration to the at least one protrusion and
the plurality of tabs. The high-frequency vibration, which
acts on a contact surfaces of two objected to be welded,
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generates a friction between the surfaces of the two objects.
Such a manner generates heat to form a fusion between
molecular layers. Therefore, a welding speed for the pro-
trusion and the plurality of tabs is increased, and a stable
connection between the tabs and a connector can be ensured.
In addition, by providing the protection plate for covering
the protrusion, it is possible to prevent a top of the protrusion
from protruding beyond a protection cover, thereby avoiding
damages to the protrusion, and prolonging a service life of
the current collector assembly.

[0010] In some embodiments, the vibration frequency of
the high-frequency vibration is 20 KHz.

[0011] In some embodiments, an amplitude of the high-
frequency vibration ranges from 5 um to 100 pm.

[0012] In some embodiments, a vibration direction of the
high-frequency vibration is parallel to a direction in which
the at least one protrusion extends on a surface of a con-
nection plate or on a surface of a protection plate.

[0013] In some embodiments, a connection plate or a
protection plate has a plurality of protrusions provided
thereon. A vibration direction of the high-frequency vibra-
tion is parallel to a direction in which the plurality of
protrusions is arranged with a maximum density.

[0014] In some embodiments, the connection plate or the
protection plate having the at least one protrusion provided
thereon is abutted against the plurality of tabs by a pressure
no less than 20N.

[0015] Further, the high-frequency vibration is a vibration
generated by ultrasonic welding

[0016] Further, a welding time of the ultrasonic welding is
equal to or longer than 30 ms.

[0017] Further, the protection plate is formed in a sheet-
like shape. The at least one protrusion is formed on the
connection plate. The preparation method also includes,
prior to said abutting the connection plate having the at least
one protrusion against the plurality of tabs: covering the
protection plate on a surface at one side of the plurality of
tabs in the thickness direction; and arranging a connector at
another side of the plurality of tabs in the thickness direction
and positioning the at least one protrusion opposite to the
plurality of tabs.

[0018] Further, the preparation method also includes, sub-
sequent to said piercing the plurality of tabs sequentially by
the at least one protrusion through the high-frequency vibra-
tion: connecting the at least one protrusion to an inner
surface of the protection plate facing the plurality of tabs or
embedding the at least one protrusion within the protection
plate through the high-frequency vibration.

[0019] Further, the current collector further includes a
plurality of electrode plates stacked with each other. Each of
the plurality of electrode sheets includes the tab. The tab
includes a support insulation layer, and a first conductive
layer and a second conductive layer covering surfaces on
two sides of the support insulation layer in a thickness
direction of the support insulation layer, respectively.
[0020] In a second aspect of the present disclosure, a
current collector assembly is provided. The current collector
assembly is prepared by the preparation method of the
current collector assembly as described in the above-men-
tioned first aspect of the present disclosure.

[0021] In the present disclosure, the current collector
assembly is prepared by the preparation method of the
current collector assembly as described in the above-men-
tioned first aspect. Thus, it is possible to lower the difficulty
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of preparing the current collector assembly, and shorten time
for fabricating the current collector assembly. In addition, it
is also possible to reduce labor costs, and ensure reliability
of the current collector assembly.

[0022] In athird aspect of the present disclosure, a battery
cell includes the current collector assembly as described in
the above-mentioned second aspect of the present disclo-
sure.

[0023] With the battery cell in the present disclosure, by
applying the current collector assembly in the above-men-
tioned second aspect in the battery cell, the difficulty of
assembling the battery cell can be lowered, and time for
fabricating the battery cell can be shortened. In addition, it
is possible to reduce labor costs, and ensure the reliability of
the battery cell.

[0024] In a fourth aspect of the present disclosure, a
battery pack includes the battery cell as described in the
above-mentioned third aspect of the present disclosure.
[0025] With the battery pack in the present disclosure, by
providing the battery cell as described in the above-men-
tioned third aspect, it is possible to enhance safety perfor-
mance of the battery pack, and ensure the reliability of the
battery pack, thereby avoiding an occurrence of dangers.
[0026] Additional aspects and advantages of the present
disclosure will be provided at least in part in the following
description, or will become apparent at least in part from the
following description, or can be learned from practicing of
the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS

[0027] FIG. 1 is a schematic view showing a current
collector assembly according to an embodiment in a second
aspect of the present disclosure;

[0028] FIG. 2 is a schematic side view showing a current
collector assembly illustrated in FIG. 1;

[0029] FIG. 3 is a schematic view showing a connector
illustrated in FIG. 1;

[0030] FIG. 4 is a schematic side view showing a connec-
tor illustrated in FIG. 3;

[0031] FIG. 5 is a partially enlarged view showing a
protrusion illustrated in FIG. 4;

[0032] FIG. 6 is a schematic view showing a connector
illustrated in FIG. 1 according to another embodiment;
[0033] FIG. 7 is a schematic view showing a connector
illustrated in FIG. 1 according to yet another embodiment;
[0034] FIG. 8 is a schematic view showing a connector
illustrated in FIG. 1, in which a protrusion is formed as a
cone;

[0035] FIG. 9 is a schematic side view showing a connec-
tor illustrated in FIG. 8;

[0036] FIG. 10 is a schematic view showing a connector
illustrated in FIG. 1 according to still yet another embodi-
ment;

[0037] FIG. 11 is a schematic side view showing a con-
nector illustrated in FIG. 10;

[0038] FIG. 12 is a schematic view showing a connector
illustrated in FIG. 1, in which a protrusion includes a
connection segment and a piercing segment;

[0039] FIG. 13 is a schematic side view showing a con-
nector illustrated in FIG. 12;

[0040] FIG. 14 is a schematic view showing a connector
illustrated in FIG. 1, in which a protrusion is formed into a
pyramid;
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[0041] FIG. 15 is a schematic side view showing a con-
nector illustrated in FIG. 14;

[0042] FIG. 16 is a schematic view showing a connector
illustrated in FIG. 1 according to a specific embodiment;
[0043] FIG. 17 is a schematic side view showing a con-
nector illustrated in FIG. 16;

[0044] FIG. 18 is a schematic side view showing a current
collector assembly illustrated in FIG. 16;

[0045] FIG. 19 is a schematic view showing a battery cell
according to an embodiment in a third aspect of the present
disclosure;

[0046] FIG. 20 is a schematic view showing a current
collector assembly illustrated in FIG. 19;

[0047] FIG. 21 is a schematic view showing a connector
illustrated in FIG. 19;

[0048] FIG. 22 is a schematic top view showing a con-
nector illustrated in FIG. 20;

[0049] FIG. 23 is a schematic view showing a battery cell
according to another embodiment;

[0050] FIG. 24 is a schematic view showing a current
collector assembly illustrated in FIG. 23;

[0051] FIG. 25 is a schematic view showing a connector
illustrated in FIG. 23;

[0052] FIG. 26 is a schematic top view showing a con-
nector illustrated in FIG. 25;

[0053] FIG. 27 is a schematic view showing a battery cell
according to yet another embodiment;

[0054] FIG. 28 is a schematic view showing a current
collector assembly illustrated in FIG. 27;

[0055] FIG. 29 is a schematic view showing a connector
illustrated in FIG. 27,

[0056] FIG. 30 is a schematic top view showing a con-
nector illustrated in FIG. 29;

[0057] FIG. 31 is a schematic view showing a current
collector;
[0058] FIG. 32 is a schematic view showing a current

collector assembly, in which a first protrusion is formed on
a protection plate;

[0059] FIG. 33 is a schematic side view showing a current
collector assembly illustrated in FIG. 32;

[0060] FIG. 34 is a schematic view showing a protection
plate illustrated in FIG. 33; and

[0061] FIG. 35 is a flowchart illustrating a preparation
method of a current collector assembly according to an
embodiment in a first aspect of the present disclosure.

REFERENCE NUMERALS

[0062] conductive connection assembly 100, connector
101, connection plate 1011,

[0063] protrusion 1012, connection segment 10121,
piercing segment 10122,

[0064] first protrusion 31, second protrusion 32,

[0065] current collector assembly 200, protection plate
201,

[0066] current collector 202, electrode sheet 2021, tab
20211,

[0067] first conductive layer 202111, second conductive

layer 202112, support insulation layer 202113,
[0068] Dattery cell 1000.

DESCRIPTION OF EMBODIMENTS

[0069] Embodiments of the present disclosure will be
described in detail below with reference to examples thereof
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as illustrated in the accompanying drawings, throughout
which same or similar elements, or elements having same or
similar functions, are denoted by same or similar reference
numerals. The embodiments described below with reference
to the drawings are illustrative only, and are intended to
explain, rather than limiting, the present disclosure.

[0070] A preparation method of a current collector assem-
bly 200 according to an embodiment in a first aspect of the
present disclosure will be described below with reference to
FIG. 1 to FIG. 35.

[0071] With the preparation method of the current collec-
tor assembly 200 according to an embodiment in the first
aspect of the present disclosure, the current collector assem-
bly 200 includes a current collector 202 and a conductive
connection assembly 100.

[0072] Specifically, the current collector assembly 200
includes: a current collector 202 including a plurality of tabs
20211 stacked in a thickness direction of the plurality of tabs
20211; and a conductive connection assembly 100 including
a protection plate 201 and a connection plate 1011. At least
one of the protection plate 201 or the connection plate 1011
has at least one protrusion 1012 formed thereon. The prepa-
ration method includes: abutting the connection plate 1011
or the protection plate 201 having the protrusion 1012
provided thereon against the plurality of tabs 20211; gener-
ating a high-frequency vibration between the connection
plate 1011 or the protection plate 201 having the protrusion
1012 provided thereon and the plurality of tabs 20211; and
piercing the plurality of tabs 20211 sequentially by the
protrusion 1012 through the high-frequency vibration. Here,
a vibration frequency of the high-frequency vibration ranges
from 15 KHz to 40 KHz.

[0073] That is, the plurality of tabs 20211 is stacked in the
thickness direction thereof. The protection plate 201 is
arranged at one side of the plurality of tabs 20211 in the
thickness direction. The connection plate 1011 is arranged at
another side of the plurality of tabs 20211 in the thickness
direction. The protrusion 1012 has one end connected to the
connection plate 1011, and penetrates the plurality of tabs
20211 to be electrically connected to the plurality of tabs
20211. Further, the protrusion 1012 has another end located
on an inner side of an outer side surface of the protection
plate 201. The protrusion 1012 may be formed on the
connection plate 1011, or on the protection plate 201, or on
both the connection plate 1011 and the protection plate 201.
[0074] The current collector assembly 200 is prepared by,
firstly, abutting the protrusion 1012 on the connection plate
1011 or the protection plate 201 against the plurality of tabs
20211, then applying a high-frequency vibration between
the connection plate 1011 or the protection plate 201 and the
plurality of tabs 20211, and finally, piercing the plurality of
tabs 20211 by the protrusion 1012 through the high-fre-
quency vibration.

[0075] For example, the vibration frequency of the high-
frequency vibration may be 15 KHz, 20 KHz, 25 KHz, 30
KHz, 35 KHz, 40 KHz, etc.

[0076] With the preparation method of the current collec-
tor assembly 200 according to the embodiments of the
present disclosure, the protrusion 1012 can pierce the plu-
rality of tabs 20211 by applying the high-frequency vibra-
tion between the protrusion 1012 and the plurality of tabs
20211. The high-frequency vibration, which acts on contact
surfaces of two object to be welded, generates a friction
between the surfaces of the two objects. Such a manner
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generates heat to form a fusion between molecular layers.
Therefore, a welding speed for the protrusion 1012 and the
plurality of tabs 20211 can be increased, and a stable
connection between the tab 20211 and a connector 101 can
be ensured. In addition, by providing the protection plate
201 for covering the protrusion 1012, it is possible to
prevent a top of the protrusion 1012 from protruding beyond
a protection cover, thereby avoiding damages to the protru-
sion 1012 and prolonging a service life of the current
collector assembly 200.

[0077] Insome embodiments of the present disclosure, the
vibration frequency of the high-frequency vibration is 20
KHz. When the vibration frequency is lower than 20 KHz,
welding noises are loud and welding effect is poor.

[0078] In some embodiments of the present disclosure, an
amplitude of the high-frequency vibration ranges from 5 um
to 100 pm, which may be selected based on a thickness and
hardness of the material to be welded. The amplitude of the
high-frequency vibration ranging from 5 pm to 100 pm can
further improve the welding effect, increase the welding
speed, and lower the welding difficulty. For example, the
amplitude of the high-frequency vibration may be 5 um, 10
um, 15 pm, 20 pm, 25 pm, 30 um, 35 um, 40 pm, 45 pm, 50
um, 55 pm, 60 pm, 65 um, 70 um, 75 pm, 80 pm, 85 pum, 90
um, 95 pm, 100 pm, etc.

[0079] In some embodiments of the present disclosure, a
vibration direction of the high-frequency vibration is parallel
to a direction in which the protrusion 1012 extends on a
surface of the connection plate 1011 or on a surface of the
protection plate 201. That is, the protrusion 1012 may extend
on the surface of the connection plate 1011 or on the surface
of the protection plate 201. The extending direction of the
protrusion 1012 is parallel to the vibration direction of the
high-frequency vibration. The extending direction of the
protrusion 1012 is the same as the vibration direction of the
high-frequency vibration. Such a manner helps speed up the
welding speed for the protrusion 1012 and the plurality of
tabs 20211, reduce production time, and improve production
efficiency.

[0080] Further, the protrusion 1012 is arranged on the
connection plate 1011, and penetrates the plurality of tabs
20211 to be connected to the protection plate 201. The
protrusion 1012 and the connection plate 1011 may be
integrally formed to reduce a number of parts of the current
collector assembly 200, and reinforce a connection strength
of the entire current collector assembly 200. In addition, it
is possible to improve connection stability between the
protrusion 1012 and the plurality of tabs 20211, lower a
defective rate of the current collector assembly 200, and
prolong the service life of the current collector assembly
200.

[0081] In some other embodiments of the present disclo-
sure, the connection plate 1011 and the protrusion 1012 may
be separated from each other. The protrusion 1012 may be
welded, bonded, inserted, or snapped to the connection plate
1011. In this way, the connection plate 1011 and the pro-
trusion 1012 are two independent components. Such a
manner can lower the production difficulty of the current
collector assembly 200, and reduce the production costs of
the current collector assembly 200. In addition, it is possible
to improve a fault tolerance rate during welding the protru-
sion 1012 to the plurality of tabs 20211.

[0082] Insome embodiments of the present disclosure, the
protrusion 1012 is connected to the connection plate 1011 by
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welding. Such a connection manner is simple. Also, a
connection between the protrusion 1012 and the connection
plate 1011 is solid and less likely to be damaged.

[0083] Insome embodiments of the present disclosure, the
protrusion 1012 may be connected to the connection plate
1011 by electromagnetic pulse welding. A plurality of pro-
trusions 1012 may also be connected to the connection plate
1011 by friction welding or by the ultrasonic welding.
[0084] Inyet other embodiments of the present disclosure,
the protrusion 1012 is arranged on the protection plate 201,
and penetrates the plurality of tabs 20211 to be connected to
the protection plate 201. The protrusion 1012 and the
protection plate 201 may be integrally formed to reduce a
number of parts of the current collector assembly 200, and
reinforce a connection strength of the entire current collector
assembly 200. In addition, it is possible to improve connec-
tion stability between the protrusion 1012 and the plurality
of tabs 20211, lower a defective rate of the current collector
assembly 200, and prolong the service life of the current
collector assembly 200.

[0085] In still yet other embodiments of the present dis-
closure, the protection plate 201 and the protrusion 1012
may be separated from each other. The protrusion 1012 may
be welded, bonded, inserted, or snapped to the protection
plate 201. In this way, the protection plate 201 and the
protrusion 1012 are two independent components. Such a
manner can lower the production difficulty of the current
collector assembly 200, and reduce the production costs of
the current collector assembly 200. In addition, it is possible
to improve a fault tolerance rate during welding the protru-
sion 1012 to the plurality of tabs 20211.

[0086] Insome embodiments of the present disclosure, the
protrusion 1012 is connected to the protection plate 201 by
welding. Such a connection manner is simple. Also, a
connection between the protrusion 1012 and the protection
plate 201 is solid and less likely to be damaged.

[0087] Insome embodiments of the present disclosure, the
protrusion 1012 may be connected to the protection plate
201 by electromagnetic pulse welding. A plurality of pro-
trusions 1012 may also be connected to the protection plate
201 by friction welding or by the ultrasonic welding.
[0088] In some embodiments of the present disclosure, a
plurality of protrusions 1012 may be provided on the con-
nection plate 1011 or the protection plate 201. The vibration
direction of the high-frequency vibration is parallel to a
direction in which the plurality of protrusions 1012 is
arranged with a maximum density. That is, an arrangement
density of the plurality of protrusions 1012 in the vibration
direction of the high-frequency vibration is greater than an
arrangement density of the plurality of protrusions 1012 in
any direction other than the vibration direction of the
high-frequency vibration. An arrangement density of the
plurality of protrusions 1012 in an ultrasonic vibration
direction is greater than an arrangement density of the
plurality of protrusions 1012 in any direction other than the
ultrasonic vibration direction. The plurality of protrusions
1012 protrudes in a direction facing away from the connec-
tion plate 1011. The plurality of protrusions 1012 is arranged
in the ultrasonic vibration direction by a maximum arrange-
ment density. The arrangement density of the plurality of
protrusions 1012 in any direction other than the ultrasonic
vibration direction is smaller than the arrangement density
of the plurality of protrusions 1012 in the ultrasonic vibra-
tion direction.
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[0089] Insome embodiments of the present disclosure, the
connection plate 1011 or the protection plate 201 having the
protrusion 1012 provided thereon is abutted against the
plurality of tabs 20211 with a pressure no less than 20N. An
insufficient welding pressure, which may generate a small
amount of a molten material on a welding part during the
welding, makes it impossible to form an effective welding.
An excessive welding pressure, which causes the molten
material to flow too fast to flow out of the welding part,
reduces the molten material required for solidification of a
welding head, thereby weakening welding strength. There-
fore, an appropriate welding pressure can improve welding
performance for the current collector assembly 200.
[0090] Insome embodiments of the present disclosure, the
high-frequency vibration is a vibration generated by the
ultrasonic welding. Due to a fast welding speed, high
welding strength, and satisfying sealing performance of the
ultrasonic welding, the ultrasonic welding has replaced
conventional welding/bonding processes. The ultrasonic
welding is inexpensive, clean, pollution-free, and brings no
damage to a flexible connection sheet and the tabs 20211.
Also, the ultrasonic welding features a stable welding pro-
cess, good post-welding conductivity, an extremely low or
near-zero resistance coefficient, and short welding time.
Since the ultrasonic welding requires no flux, gas, or solder,
no spark is generated during the welding. Hence, the ultra-
sonic welding is environmentally friendly and safe.

[0091] In some embodiments of the present disclosure, a
welding time of the ultrasonic welding is no less than 30 ms.
Since a too short welding time brings insufficient energy, a
reliable weld joint cannot be formed. As the welding time
increases, more energy will be absorbed by a member to be
welded, a temperature of a welding surface can increase, and
awelding area can be enlarged, and thus welding penetration
deepens. In this manner, the welding strength is also
enhanced. However, too long welding time can lead to
excessive melting of the material at a welding position and
cause a great material overflow, which may cause a decrease
in strength. Therefore, an appropriate welding time can
improve the welding performance for the current collector
assembly 200.

[0092] Insome embodiments of the present disclosure, the
protection plate 201 is formed in a sheet-like shape, and the
protrusion 1012 is formed on the connection plate 1011. The
preparation method also includes, prior to abutting the
connection plate 1011 having the protrusion 1012 provided
thereon against the plurality of tabs 20211: covering the
protection plate 201 on a surface at one side of the plurality
of tabs 20211 in the thickness direction; and arranging a
connector 101 at another side of the plurality of tabs 20211
in the thickness direction and positioning the protrusion
1012 opposite to the plurality of tabs 20211. By providing
the protection plate 201 for covering the protrusion 1012, it
is possible to prevent the top of the protrusion 1012 from
protruding beyond the protection cover and avoid damages
to the protrusion 1012.

[0093] Further, the preparation method also includes, sub-
sequent to piercing the plurality of tabs 20211 sequentially
by the protrusion 1012 through the high-frequency vibra-
tion: connecting the protrusion 1012 to an inner surface of
the protection plate 201 facing the plurality of tabs 20211 or
embedding the protrusion 1012 within the protection plate
201 through the high-frequency vibration. For example, as
illustrated in FIG. 2, the protrusion 1012 has an upper end
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fixedly connected to the protection plate 201 by the ultra-
sonic welding and connected to a lower side surface of the
protection plate 201. Such a manner further reinforces the
connection between the plurality of tabs 20211 and the
protrusion 1012, and prevents the plurality of tabs 20211
from being separated from the protrusion 1012. In addition,
the current collector assembly 200 has a more stable struc-
ture, which ensures a production yield of the current col-
lector assembly 200, increases a yield of a battery cell 1000,
and reduces dangers of a battery pack.

[0094] In some embodiments of the present disclosure, the
upper end of the protrusion 1012 may also be embedded
within the protection plate 201 to be connected to the
protection plate 201.

[0095] In some embodiments, the current collector 202
also includes a plurality of electrode sheets 2021 stacked
with each other. Each of the plurality of electrode sheets
2021 includes a tab 20211. The tab 20211 includes a support
insulation layer 202113, and a first conductive layer 202111
and a second conductive layer 202112 that covering surfaces
on two sides of the support insulation layer 202113 in a
thickness direction of the support insulation layer 202113,
respectively. Referring to FIG. 31, the support insulation
layer 202113 is located between the first conductive layer
202111 and the second conductive layer 202112. The first
conductive layer 202111 and the second conductive layer
202112 cover an upper surface and a lower surface of the
support insulation layer 202113, respectively.

[0096] Insome embodiments of the present disclosure, the
support insulation layer 202113 is a composite polymer
insulation layer.

[0097] The preparation method of the current collector
assembly 200 according to an embodiment of the present
disclosure will be described below with reference to FIG. 1
to FIG. 35.

[0098] First, before the connection plate 1011 having the
protrusion 1012 provided thereon is abutted against the
plurality of tabs 20211, the protection plate 201 is covered
on a surface at one side of the plurality of tabs 20211 in the
thickness direction, and the connector 101 is arranged at
another side of the plurality of tabs 20211 in the thickness
direction, and the protrusion 1012 is positioned opposite to
the plurality of tabs 20211. Then, the connection plate 1011
having the protrusion 1012 provided thereon is abutted
against the plurality of tabs 20211. Thereafter, the high-
frequency vibration is generated between the connection
plate 1011 having the protrusion 1012 provided thereon and
the plurality of tabs 20211. The plurality of tabs 20211 is
then pierced sequentially by the protrusion 1012 through the
high-frequency vibration. Finally, the protrusion 1012 is
connected to the inner surface of the protection plate 201
through the high-frequency vibration.

[0099] According to an embodiment in the second aspect
of'the present disclosure, a current collector assembly 200 is
prepared by the preparation method of the current collector
assembly 200 according to any embodiment in the above-
mentioned first aspect of the present disclosure.

[0100] The current collector assembly 200 according to
embodiments of the present disclosure is formed by the
preparation method of the current collector assembly 200
according to any embodiment in the above-mentioned first
aspect. Therefore, it is possible to lower the difficulty of
preparing the current collector assembly 200, shortens time
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for fabricating the current collector assembly 200, reduces
the labor costs, and ensures reliability of the current collec-
tor assembly 200.

[0101] In some embodiments, a plurality of first layers of
tabs 20211 is stacked in the thickness direction of the first
plurality of tabs 20211. A protection member includes the
protection plate 201 and a first protrusion 31 arranged on the
protection plate 201. The protection plate 201 is arranged at
one side of the plurality of tabs 20211 in the thickness
direction. The first protrusion 31 penetrates the plurality of
tabs 20211 to be electrically connected to the plurality of
tabs 20211. The connector 101 includes the connection plate
1011 and a second protrusion 32 arranged on the connection
plate 1011. The connection plate 1011 is arranged at another
side of the plurality of tabs 20211 in the thickness direction.
The second protrusion 32 penetrates the plurality of tabs
20211 to be electrically connected to the plurality of tabs
20211.

[0102] That is, the protrusion 1012 is located on the
protection plate 201. The second protrusion 32 is located on
the connection plate 1011. Both the first protrusion 31 and
the second protrusion 32 pierce the plurality of tabs 20211
to be electrically connected to the plurality of tabs 20211.
The first protrusion 31 pierces the plurality of tabs 20211 to
be connected to the connection plate 1011. The second
protrusion 32 pierces the plurality of tabs 20211 to be
connected to the protection plate 201. The protection plate
201 and the connection plate 1011 are arranged on two sides
of the plurality of tabs 20211 in the thickness direction.
[0103] In some embodiments, the plurality of protrusions
1012 is provided and arranged in a matrix. The plurality of
protrusions 1012 arranged in the matrix reinforce the con-
nection between the plurality of tabs 20211 and the protru-
sion 1012, and prevents the plurality of tabs 20211 and the
protrusions 1012 from being separated from each other
during transportation or use. In addition, it is possible to
increases the yield of the battery cell 1000, and enlarges a
contact area between the protrusions 1012 and each of the
plurality of tabs 20211, thereby enlarging an overcurrent
area. Therefore, heat can be dissipated uniformity, and the
battery pack is less prone to failures. In this manner, a hazard
to a user can be lowered and use experience of the user can
be improved.

[0104] Insome embodiments of the present disclosure, the
connection plate 1011 and the protrusion 1012 are made of
a same material. When different materials are used, param-
eters such as temperature resistance and electric resistance
of a conductor are also different. Therefore, great safety
hazards exist. However, using the same material can ensure
the reliability of the battery cell 1000, and reduces a failure
rate. In addition, it is possible to ensure use safety of the
battery pack, thereby avoiding accidents.

[0105] Insome embodiments of the present disclosure, the
connection plate 1011 is made of a T2 pure copper, a copper
alloy, or the like.

[0106] In some other embodiments, referring to FIG. 5,
the protrusion 1012 includes two segments, i.e., a connec-
tion segment 10121 and a piercing segment 10122. The
connection segment 10121 is formed at a lower part of the
protrusion 1012, and the piercing segment 10122 is formed
at an upper part of the protrusion 1012. The connection
segment 10121 is connected to the connection plate 1011,
and the piercing segment 10122 is connected to an upper end
of the connection segment 10121.
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[0107] In a further embodiment, the piercing segment
10122 of the protrusion 1012 is configured to pierce the
plurality of tabs 20211. The connection segment 10121 of
the protrusion 1012 is configured to be connected to the
plurality of tabs 20211. In this manner, it is easy for welding
energy to penetrate the connector 101 and the plurality of
tabs 20211, which reduces a difficulty of welding the plu-
rality of tabs 20211 to the connector 101, and shortens
fabrication time. Also, the connection between the plurality
of tabs 20211 and the connector 101 can be reinforced to
implement a solid connection. Therefore, the connection is
reinforced while ensuring a piercing effect of the protrusion
1012.

[0108] According to an embodiment in a third aspect of
the present disclosure, a battery cell 1000 includes the
current collector assembly 200 according to any embodi-
ment in the above-mentioned second aspect of the present
disclosure.

[0109] With the battery cell 1000 according to the embodi-
ments of the present disclosure, by applying the current
collector assembly 200 according to any embodiment in the
above-mentioned second aspect to the battery cell 1000, it is
possible to lower the difficulty of assembling the battery cell
1000, and shortens time for fabricating the battery cell 1000.
In addition, it is possible to reduce the labor costs, and
ensures the reliability of the battery cell 1000.

[0110] According to an embodiment in a fourth aspect of
the present disclosure, a battery pack includes the battery
cell 1000 according to any embodiment in the above-
mentioned third aspect of the present disclosure.

[0111] With the battery pack according to the embodi-
ments of the present disclosure, by providing the battery cell
1000 according to any embodiment in the above-mentioned
third aspect, it is possible to enhance safety performance of
the battery pack, and ensure the reliability of the battery
pack, thereby avoiding an occurrence of dangers.

[0112] In the description of the present disclosure, it is to
be understood that, terms such as “center”, “longitudinal”,
“lateral”, “length”, “width”, “thickness”, “over”, “below”,
“front”, “back”, “left”, “right”, “vertical”, “horizontal”,

“top”, “bottom”, “in”, “out”, “clockwise”, “counterclock-

wise”, “axial”, “radial”, “circumferential”, etc., is based on
the orientation or position relationship shown in the draw-
ings, and is only for the convenience of describing the
present disclosure and simplifying the description, rather
than indicating or implying that the associated device or
element must have a specific orientation, or be constructed
and operated in a specific orientation, and therefore cannot
be understood as a limitation on the present disclosure.
[0113] In addition, the terms “first” and “second” are only
used for descriptive purposes, and cannot be understood as
indicating or implying relative importance or implicitly
indicating the number of indicated technical features. There-
fore, the features associated with “first” and “second” may
explicitly or implicitly include at least one of the features. In
the description of the present disclosure, “a plurality of”
means at least two, unless otherwise specifically defined.
[0114] In the present disclosure, unless otherwise clearly
specified and limited, terms such as “installed”, “mounted”,
“connected”, “coupled”, “fixed” and the like should be
understood in a broad sense. For example, it may be a fixed
connection or a detachable connection or connection as one
piece; mechanical connection or electrical connection or
communication; direct connection or indirect connection
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through an intermediate; internal communication of two
components or the interaction relationship between two
components. For those of ordinary skill in the art, the
specific meaning of the above-mentioned terms in the pres-
ent disclosure can be understood according to specific
circumstances.

[0115] In the description of this specification, descriptions
with reference to the terms “an embodiment”, “some
embodiments”, “examples”, “specific examples”, or “some
examples” etc., mean that specific features, structure, mate-
rials or characteristics described in conjunction with the
embodiment or example are included in at least one embodi-
ment or example of the present disclosure. In this specifi-
cation, the schematic representations of the above terms do
not necessarily refer to the same embodiment or example.
Moreover, the described specific features, structures, mate-
rials or characteristics may be combined in any one or more
embodiments or examples in a suitable manner. In addition,
those skilled in the art can combine the different embodi-
ments or examples and the features of the different embodi-
ments or examples described in this specification without
contradicting each other.

[0116] Although embodiments of the present disclosure
have been illustrated and described, it is conceivable for
those of ordinary skill in the art that various changes,
modifications, replacements, and variations can be made to
these embodiments without departing from the principles
and spirit of the present disclosure. The scope of the present
disclosure shall be defined by the claims as appended and
their equivalents.

What is claimed is:

1. A preparation method of a current collector assembly,
the current collector assembly comprising:

a current collector comprising a plurality of tabs stacked

in a thickness direction of the plurality of tabs; and

a conductive connection assembly comprising a protec-

tion plate and a connection plate, at least one of the
protection plate and the connection plate having at least
one protrusion formed thereon,

the preparation method comprising:

abutting the connection plate or the protection plate

having the at least one protrusion provided thereon
against the plurality of tabs;

generating a high-frequency vibration between the con-

nection plate or the protection plate having the at least
one protrusion provided thereon and the plurality of
tabs; and

piercing, by the at least one protrusion, the plurality of

tabs sequentially through the high-frequency vibration,
wherein a vibration frequency of the high-frequency
vibration ranges from 15 KHz to 40 KHz.

2. The preparation method of the current collector assem-
bly according to claim 1, wherein the vibration frequency of
the high-frequency vibration is 20 KHz.

3. The preparation method of the current collector assem-
bly according to claim 1, wherein an amplitude of the
high-frequency vibration ranges from 5 um to 100 pm.

4. The preparation method of the current collector assem-
bly according to claim 1, wherein a vibration direction of the
high-frequency vibration is parallel to a direction in which
the at least one protrusion extends on a surface of the
connection plate or on a surface of the protection plate.

5. The preparation method of the current collector assem-
bly according to claim 1, wherein:



US 2023/0014441 Al

the connection plate or the protection plate has a plurality

of protrusions provided thereon; and

a vibration direction of the high-frequency vibration is

parallel to a direction in which the plurality of protru-
sions is arranged with a maximum density.

6. The preparation method of the current collector assem-
bly according to claim 1, wherein the connection plate or the
protection plate having the at least one protrusion provided
thereon is abutted against the plurality of tabs with a
pressure no less than 20N.

7. The preparation method of the current collector assem-
bly according to claim 1, wherein the high-frequency vibra-
tion is a vibration generated by ultrasonic welding.

8. The preparation method of the current collector assem-
bly according to claim 7, wherein a welding time of the
ultrasonic welding is equal to or longer than 30 ms.

9. The preparation method of the current collector assem-
bly according to claim 1, wherein:

the protection plate is formed in a sheet-like shape;

the at least one protrusion is formed on the connection

plate; and

the preparation method further comprises, prior to said

abutting the connection plate having the at least one
protrusion provided thereon against the plurality of
tabs:

covering the protection plate on a surface at one side of

the plurality of tabs in the thickness direction; and
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arranging a connector at another side of the plurality of
tabs in the thickness direction and positioning the at
least one protrusion opposite to the plurality of tabs.

10. The preparation method of the current collector
assembly according to claim 9, further comprising, subse-
quent to said piercing the plurality of tabs sequentially by the
at least one protrusion through the high-frequency vibration:

connecting the at least one protrusion to an inner surface

of the protection plate facing the plurality of tabs or
embedding the at least one protrusion within the pro-
tection plate through the high-frequency vibration.

11. The preparation method of the current collector
assembly according to claim 1, wherein the current collector
further comprises a plurality of electrode sheets stacked with
each other, each of the plurality of electrode sheets com-
prising the tab, the tab comprising:

a support insulation layer; and

a first conductive layer and a second conductive layer

covering surfaces on two sides of the support insulation
layer in a thickness direction of the support insulation
layer, respectively.

12. A current collector assembly, prepared by the prepa-
ration method of the current collector assembly according to
claim 1.

13. A battery cell, comprising the current collector assem-
bly according to claim 12.

14. A battery pack, comprising the battery cell according
to claim 13.



