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(57) Abrégé/Abstract:

Disclosed in the present disclosure are a cylindrical battery, comprising: a housing, the housing being provided with an
accommodating space; and a negative plate layer, a first separator layer, a positive plate layer, and a second separator layer, which
are sequentially stacked and wound into multiple layers to define a pole core. The axis of the housing is collinear with that of the
pole core. The pole core is at least partially accommodated in the space. The positive plate layer comprises a positive material layer
and a positive foil layer. The negative plate layer comprises a negative material layer and a negative foil layer. At least part of the
positive foil layer, which is wound into multiple layers, extends toward one end of the housing to form a positive tab. At least part of
the negative foil layer, which is wound into multiple layers, extends to the other end of the housing to form a negative tab, so that
the part of a positive end face of the pole core that is not covered by the positive tab is located on at least one side of the positive
tab, and the part of a negative end face of the pole core that is not covered by the negative tab is located on at least one side of the
negative tab.
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Abstract:

The present disclosure discloses a cylindrical battery, which includes a casing, having an
accommodating space; and a negative electrode sheet, a first separator, a positive electrode sheet and
a second separator that are wound multiple turns to define an electrode core. The casing is co-axial
with the electrode core. The electrode core is at least partially received in the space. The positive
electrode sheet includes a positive electrode material layer and a positive electrode foil layer. The
negative electrode sheet includes a negative electrode material layer and a negative electrode foil
layer. At least some of the wound turns of the electrode foil layer extends toward one end of the
casing to form a positive electrode tab. At least some of the wound turns of the negative electrode
foil layer extends toward the other end of the casing to form the negative electrode tab. As a result, a
portion of the positive electrode end surface of the electrode core that is not covered by the positive
electrode tab is located at at least one side of the positive electrode tab, and a portion of the negative
electrode end surface of the electrode core that is not covered by the negative electrode tab is located
at at least one side of the negative electrode tab.

CA 03223571 2023-12-20
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CYLINDRICAL BATTERY AND VEHICLE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present disclosure claims priority to Chinese Patent Application No.
202110837679.X filed on July 23, 2021 and entitled “Cylindrical battery”, which is

incorporated herein by reference in its entirety.

FIELD
[0002] The present disclosure relates to the technical field of batteries, and

specifically to a cylindrical battery and a vehicle.

BACKGROUND

[0003] Inrelated art, an electrode core of a cylindrical battery is led out by a lead
sheet and connected to a connecting sheet; or an exposed tab of the electrode core is
flattened and then applied to an end surface of the electrode core, and a current collecting
disc is provided above the tab and fixed with the tab by welding.

[0004] However, in the solution where the electrode core is led out by the lead
sheet and connected to the connecting sheet, the lead sheet is required to be thin to avoid
the battery failure caused by piercing an electrode sheet, the overcurrent energy is limited,
the lead sheet has serious heat generation, and the current is too large, causing the risk of
thermal runaway. In the solution where the electrode core is flattened, high requirement is
raised for the welding process, the welding is difficult, the production efficiency is low,
and the yield is unstable; and the internal gap of the tab is small, and no other gaps than the

process holes can be used for penetration of the electrolyte solution, which is not conducive
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to the injection, penetration, and infiltration of the electrolyte solution, causing a low

injection efficiency.

SUMMARY
[0005] A cylindrical battery according to an embodiment of the present
disclosure includes a casing, and a negative electrode sheet, a first separator, a positive
electrode sheet and a second separator stacked in sequence. The casing has an
accommodating space. The negative electrode sheet, the first separator, the positive
electrode sheet and the second separator are wound multiple turns to define an electrode
core. The casing is co-axial with the electrode core. The electrode core is at least partially
received in the accommodating space. The electrode core has a positive electrode end
surface and a negative electrode end surface. The positive electrode sheet includes a
positive electrode material layer and a positive electrode foil layer. The negative electrode
sheet includes a negative electrode material layer and a negative electrode foil layer. At
least some of the wound turns of the positive electrode foil layer extends toward one end
of the casing to form a positive electrode tab. As a result, a portion of the positive electrode
end surface of the electrode core that is not covered by the positive electrode tab is located
at at least one side of the positive electrode tab, and a portion of the negative electrode end
surface of the electrode core that is not covered by the negative electrode tab is located at
at least one side of the negative electrode tab.
[0006] In accordance with the cylindrical battery according to the embodiment
of the present disclosure, by constructing the positive electrode tab and the negative

electrode tab into not-all lead-out tabs, on the one hand, the thickness and lead-out positions
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of the positive electrode tab and the negative electrode tab can be selected according to the
overcurrent requirement and the battery capacity, to reduce the risk of thermal runaway,
and meet the battery capacity and overcurrent requirements for various specifications of
cylindrical batteries; and on the other hand, the injection efficiency of the electrolyte
solution can be improved, to avoid the overflow of the electrolyte solution.

[0007] According to some embodiments of the present disclosure, the positive
electrode tab is located between the axis of the electrode core and an outer edge of the
positive electrode end surface, and the negative electrode tab is located between the axis
of the electrode core and an outer edge of the negative electrode end surface.

[0008] According to some embodiments of the present disclosure, two ends of
the electrode core respectively include a positive electrode end or a negative electrode end,
the positive electrode end has the positive electrode end surface, and the negative electrode
end has the negative electrode end surface. The positive electrode tab is formed on the
positive electrode end, and the negative electrode tab is formed on the negative electrode
end. The positive electrode tab extends out of the positive electrode end surface, and the
negative electrode tab extends out of the negative electrode end surface. The positive
electrode tab and the negative electrode tab are both constructed to have a ring shape.

[0009] In some embodiments, the cylindrical battery further includes: a current
collecting disc and a cap. The current collecting disc includes: a positive electrode current
collecting disc connected to the positive electrode tab and a negative electrode current
collecting disc connected to the negative electrode tab. The cap includes: a positive
electrode cap connected to the positive electrode current collecting disc and a negative

electrode cap connected to the negative electrode current collecting disc.
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[0010] In some embodiments, the positive electrode current collecting disc is
provided at an inner side of the positive electrode tab and electrically connected to the
positive clectrode tab; and the negative clectrode current collecting disc is provided at an
inner side of the negative electrode tab and electrically connected to the negative electrode
tab.

[0011] In some embodiments, the positive electrode current collecting disc
includes a current collecting disc body, a connecting portion located at a peripheral side of
the current collecting disc body, and a connecting sheet facing the current collecting disc
body. The current collecting disc body is located at an inner side of the ring-shaped positive
electrode tab. The connecting portion is attached and connected to an inner wall surface of
the positive electrode tab. The connecting sheet is provided for electrical connection with
the cap of the cylindrical battery. The negative electrode current collecting disc includes: a
current collecting disc body, a connecting portion located at a peripheral side of the current
collecting disc body, and a connecting sheet facing the current collecting disc body. The
current collecting disc body is located at an inner side of the ring-shaped negative electrode
tab. The connecting portion is attached and connected to an inner wall surface of the
negative electrode tab. The connecting sheet is provided for electrical connection with the
cap of the cylindrical battery.

[0012] In some embodiments, the positive electrode current collecting disc and
the negative electrode current collecting disc are both constructed into an annular disc. The
positive electrode current collecting disc is provided at an outer side of the positive
electrode tab and electrically connected to the positive clectrode tab; and the negative

electrode current collecting disc is provided at an outer side of the negative electrode tab



10

15

20

CA 03223571 2023-12-20

and electrically connected to the negative electrode tab.

[0013] In some embodiments, the positive electrode current collecting disc
includes a current collecting disc body, a connecting portion located at a peripheral side of
the current collecting disc body, and a connecting sheet facing the current collecting disc
body. The current collecting disc body is constructed into an annular disc and sleeved on
the ring-shaped positive electrode tab. The connecting portion is attached and connected to
an outer wall surface of the positive electrode tab. The connecting sheet is provided for
electrical connection with the cap of the cylindrical battery. The negative electrode current
collecting disc includes: a current collecting disc body, a connecting portion located at a
peripheral side of the current collecting disc body, and a connecting sheet facing the current
collecting disc body. The current collecting disc body is constructed into an annular disc
and sleeved on the ring-shaped negative electrode tab. The connecting portion is attached
and connected to an outer wall surface of the negative electrode tab. The connecting sheet
is provided for electrical connection with the cap of the cylindrical battery.

[0014] In some embodiments, one end of the connecting sheet is connected to
the current collecting disc body or the connecting portion, and the other end of the
connecting sheet extends radially along the casing towards the axis.

[0015] In some embodiments, a spacer ring is provided between the current
collecting disc and the end surface of the electrode core, and an insulating pad is provided
between the current collecting disc and the cap.

[0016] In some embodiments, two ends of the electrode core are respectively
formed as the positive electrode end and the negative electrode end, the tabs are provided

at the positive electrode end and the negative electrode end to respectively form the positive



10

15

20

CA 03223571 2023-12-20

electrode tab and the negative electrode tab. The current collecting disc includes: a positive
electrode current collecting disc connected to the positive electrode tab and a negative
electrode current collecting disc connected to the negative electrode tab. The cap includes:
a positive electrode cap connected to the positive electrode current collecting disc and a
negative electrode cap connected to the negative electrode current collecting disc.

[0017] 1In some embodiments, the positive electrode cap and the negative
electrode cap are both constructed into a meta member.

[0018] In a second aspect, an embodiment of the present disclosure provides a
vehicle. The vehicle includes the cylindrical battery according to any of the above
embodiments and a processor. The cylindrical battery is provided inside the vehicle and
electrically connected to the processor. The processor is configured to control the charging
and discharging of the cylindrical battery.

[0019] Additional aspects and advantages of the present disclosure will be partly
given in the following description, some of which will become apparent from the following

description, or may be learned from practices of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] To describe the technical solutions in the embodiments of the present
disclosure more clearly, the drawings needed to be used in the embodiments of the present
disclosure will be described briefly below. Apparently, the drawings in the following
description show some embodiments of the present application. Other drawings can be
obtained by a person of ordinary skill in the art from these accompanying drawings without

creative efforts.
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[0021] FIG. I is a schematic view showing relative positions of an electrode core
and a tab according to an embodiment of the present disclosure.

[0022] FIG. 2 is a schematic view showing relative positions of an electrode core
and a tab according to another embodiment of the present disclosure.

[0023] FIG. 3 is a schematic view showing an electrode core, a tab and a spacer
ring according to an embodiment of the present disclosure.

[0024] TIG. 4 is a schematic view showing a cylindrical battery according to an
embodiment of the present disclosure.

[0025] FIG. 5 is a schematic view showing a cylindrical battery upon winding
according to an embodiment of the present disclosure.

[0026] FIG. 6 is a schematic view showing the cylindrical battery of FIG. 5 after
winding.

[0027] FIG. 7 is a schematic view showing a vehicle according to an
embodiment of the present disclosure.

[0028] List of reference numerals:

100 cylindrical battery, 102 casing; 10 electrode core; 104 positive electrode end
surface, 106 negative electrode end surface, 20 tab, 202 positive electrode tab, 204 negative
electrode tab, 206 negative electrode sheet, 208 first separator, 210 positive electrode sheet,
212 second separator, 2102 positive electrode material layer, 2104 positive electrode foil
layer, 2062 negative electrode material layer, 2064 negative electrode foil layer, 30 current
collecting disc, 302 positive electrode current collecting disc, 304 negative electrode
current collecting disc, 31 current collecting disc body, 32 connecting portion, 33

connecting sheet, 40 cap, 402 positive electrode cap, 404 negative electrode cap, 50 spacer
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ring, 60 insulating pad, 602 positive electrode insulating pad, 604 negative electrode

insulating pad, 1000 vehicle, 110 processor.

DETAILED DESCRIPTION

[0029] Embodiments of the present disclosure will be described in detail below,
and examples of the embodiments are shown in accompanying drawings, where the same
or similar elements or the elements having the same or similar functions are denoted by the
same or similar reference numerals throughout the description. The embodiments described
below with reference to the accompanying drawings are exemplary and merely intended to
explain the present disclosure, and cannot be construed as a limitation on the present
disclosure.

[0030] A cylindrical battery 100 according to an embodiment of the present
disclosure will be described below with reference to FIGs. 1 to 4.

[0031] As shown in FIGs. 1, 2, 4, and 5, the cylindrical battery 100 according to
an embodiment in a first aspect of the present disclosure includes a casing 102 and an
electrode core 10 at least partially received in the casing 102. Tabs 20 are respectively led
out from two ends of the electrode core 10. The tabs 20 include a positive electrode tab 202
and a negative electrode tab 204.

[0032] The casing 102 has an accommodating space. In the casing 102, a
negative electrode sheet 206, a first separator 208, a positive electrode sheet 210 and a
second separator 212 are stacked in sequence. The negative electrode sheet 206, the first
separator 208, the positive electrode sheet 210 and the second separator 212 are wound

multiple turns about the axis L to form the electrode core 10. The electrode core 10 is at
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least partially received in the accommodating space. The electrode core 10 has a positive
electrode end surface 104 and a negative electrode end surface 106.

[0033] The positive electrode sheet 210 includes a positive electrode material
layer 2102 and a positive electrode foil layer 2104. The negative electrode sheet 206
mncludes a negative electrode material layer 2062 and a negative electrode foil layer 2064.
At least some of the wound turns of positive electrode foil layer 2104 extends toward one
end of the casing 102 to form the positive electrode tab 202. At least some of the wound
turns of negative electrode foil layer 2064 extends toward the other end of the casing 102
to form the negative electrode tab 204. As a result, a portion of the positive electrode end
surface 104 of the electrode core 10 that is not covered by the positive electrode tab 202 is
located at at least one side of the positive electrode tab 202, and a portion of the negative
electrode end surface 106 of the electrode core 10 that is not covered by the negative
electrode tab 204 is located at at least one side of the negative electrode tab 204. In an
embodiment, the positive electrode end surface 104 of the electrode core 10 is exposed at
an inner side and/or outer side of the positive electrode tab 202, and the negative electrode
end surface 106 of the electrode core 10 is exposed at an inner side and/or outer side of the
negative electrode tab 204. In an embodiment, the positive electrode tab 202 extends out
of the positive electrode end surfacel04 of the electrode core 10, and the negative electrode
tab 204 extends out of the negative electrode end surface 106 of the electrode core 10. In
an embodiment, as shown in FIG. 6, the positive electrode tab 202 extends out of the
positive electrode end surface 104 of the electrode core 10 from an outer edge of the
positive electrode end surface 104 of the electrode core 10, and the negative electrode tab

204 extends out of the negative electrode end surface 106 of the electrode core 10 from an
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outer edge of the negative electrode end surface 106 of the electrode core 10. In an
embodiment, as shown in FIGs. 1 and 2, the positive electrode tab 202 extends out of the
positive electrode end surface 104 of the electrode core 10 from the interior of the positive
electrode end surface 104 of the electrode core 10, and the negative electrode tab 204
extends out of the negative electrode end surface 106 of the electrode core 10 from the
interior of the negative electrode end surface 106 of the electrode core 10.

[0034] In other words, the casing 102 is cylindrical. The negative electrode sheet
206, the first separator 208, the positive electrode sheet 210 and the second separator 212
stacked in sequence are formed into a whole and wound multiple turns about the axis I to
form the electrode core 10. The casing 102 is co-axial with the electrode core 10. At least
some of the turns of positive electrode foil layer 2104 in the positive electrode sheet are
led out to form the positive electrode tab 202, and at least some of the turns of negative
electrode foil layer 2064 in the negative electrode sheet are led out to form the negative
electrode tab 204. As a result, at least portions of the two end surfaces of the electrode core
10 are respectively exposed at the inner side and/or outer side of the positive electrode tab
202 and the inner side and/or outer side of the negative electrode tab 204. It should be
understood that the inner side of the positive electrode tab 202 refers to a side of the positive
electrode tab 202 close to the axis L of the electrode core 10, and the outer side of the
positive electrode tab 202 refers to a side of the positive electrode tab 202 away from the
axis L of the electrode core 10. The inner side of the negative electrode tab 204 refers to a
side of the negative electrode tab 204 close to the axis L of the electrode core 10, and the
outer side of the negative electrode tab 204 refers to a side of the negative electrode tab

204 away from the axis L of the electrode core 10.
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[0035] The positive electrode foil layer 2104 and the negative electrode foil layer
2064 are used for electrical conduction, and can be made of the same material.

[0036] In an embodiment, as shown in FIGs. 1 and 2, the positive electrode tab
202 is located between the axis L of the electrode core 10 and the outer edge of the positive
electrode end surface 104, and the negative electrode tab 204 is located between the axis L
of the electrode core 10 and the outer edge of the negative electrode end surface 106.

[0037] 1In an embodiment, the electrode core 10 is formed of the positive
electrode sheet 210, the first separator 208, the negative electrode sheet 206 and the second
separator 212 that are wound 15 turns about the axis I.. The positive electrode foil layer
2104 and the negative electrode foil layer 2064 from the outermost 10th turns in the
electrode core 10 are led out to form a positive electrode lead-out portion and a negative
electrode lead-out portion respectively. The positive electrode lead-out portion and the
negative electrode lead-out portion are respectively subjected to bending, extrusion, and
other processes to form the ring-shaped positive electrode tab 202 and negative electrode
tab 204. In another embodiment, the positive electrode foil layer 2104 and the negative
electrode foil layer 2064 from the innermost 10th turns in the electrode core 10 are led out
to form a positive electrode lead-out portion and a negative electrode lead-out portion
respectively. The positive electrode lead-out portion and the negative electrode lead-out
portion are respectively subjected to bending, extrusion, and other processes to form the
ring-shaped positive electrode tab 202 and negative electrode tab 204.

[0038] In such an arrangement, a portion of the positive electrode end surface
104 of the electrode core 10 is covered by the positive electrode tab 202, and the rest is

exposed; and a portion of the positive electrode end surface 104 of the electrode core 10 is
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covered by the negative electrode tab 204, and the rest is exposed. As a result, the positive
electrode tab 202 and the negative electrode tab 204 of the present disclosure are both
constructed into not-all lead-out tabs, so more gaps can be reserved for injection,
penetration and infiltration of the electrolyte solution, thereby effectively improving the
injection efficiency, and reducing the probability of overflow of the electrolyte solution.
Moreover, based on the capacity and overcurrent requirements for the cylindrical battery
100, the number of turns is reasonably selected, such that each round tab 20 has a large
thickness, to meet larger current requirement, making it suitable for use in a battery having
larger capacity.

[0039] Notably, the turn(s) from which the tab 20 of the electrode core 10 is led
out can be reasonably determined as follows. In an embodiment, the electrode core 10 is
formed of the positive electrode sheet 210, the first separator 208, the negative electrode
sheet 206 and the second separator 212 that are wound 15 turns about the axis L. At this
time, according to the overcurrent requirement, the positive electrode tab 202 and the
negative electrode tab 204 can be led out from the 10th turn to 15th turn that are wound
from the axis L in the electrode core 10. Alternatively, the positive electrode tab 202 and
the negative electrode tab 204 can be led out from the 8th turn to 15th turn that are wound
from the axis L in the electrode core 10.

[0040] Tt can be understood that the specific lead-out positions on the end
surfaces of the positive electrode tab 202 and the negative electrode tab 204 of the electrode
core 10 are not specifically limited in the present disclosure. In an embodiment, the tab 20
can be led out sequentially from the inside to the outside from the axis L of the electrode

core 10. For example, the tab is led out starting from the first turn wound from the axis L.

12
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In another embodiment, the tab 20 is led out from the outside to the inside sequentially, for
example, starting from the outermost turn of the electrode core 10 toward the axis L of the
electrode core 10. In another embodiment, the tab 20 can be led out from the middle to
both sides. For example, the electrode core 10 includes wound 2n turns in total, and the tab
20 can be led out sequentially starting from an nth turn toward the axis L of the electrode
core 10 and toward the outside. As shown in FIGs. 5 and 6, the tab 20 is located at the
outermost turn of the wound structure of the electrode core 10.

[0041] In accordance with the cylindrical battery 100 according to the
embodiment of the present disclosure, the positive electrode tab 202 and the negative
electrode tab 204 are both constructed into not-all lead-out tabs. That is to say, the positive
electrode tab 202 does not fully cover the positive electrode end surface 104 and the
negative electrode tab 204 does not fully cover the negative electrode end surface 106. On
the one hand, the thickness and lead-out positions of the positive electrode tab 202 and the
negative electrode tab 204 can be selected according to the overcurrent requirement and
the battery capacity, to reduce the risk of thermal runaway, and meet the battery capacity
and overcurrent requirements for various specifications of cylindrical batteries; and on the
other hand, the injection efficiency of the electrolyte solution can be improved, to avoid
the overflow of the electrolyte solution.

[0042] Tt can be understood that two ends of the electrode core 10 respectively
include a positive electrode end 101 and a negative electrode end 103. The positive
electrode tab 202 is formed on the positive electrode end 101, and the negative electrode
tab 204 is formed on the negative electrode end 103. The positive electrode end 101 has a

positive electrode end surface 104, and the negative electrode end 103 has a negative
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electrode end surfacel06. The positive electrode tab 202 extends out of the positive
electrode end surfacel04, and the negative electrode tab 204 extends out of the negative
electrode end surface106. The positive electrode tab 202 and the negative electrode tab 204
are both constructed to have a ring shape. That is, the positive electrode tab 202 and the
negative electrode tab 204 are formed into ring-shaped tabs by extruding and bending, such
that the cylindrical battery 100 is more regular in specification on a whole, and the
assembly of the positive electrode tab 202 and the negative electrode tab 204 with
peripheral components is facilitated, thus allowing for rational use of space, and making
the spatial arrangement of the cylindrical battery 100 more compact.

[0043] According to some embodiments of the present disclosure, the current
collecting discs 30 include a positive electrode current collecting disc 302 connected to the
positive electrode tab 202 and a negative electrode current collecting disc 304 connected
to the negative electrode tab 204. The caps 40 include a positive electrode cap 402
connected to the positive electrode current collecting disc 302 and a negative electrode cap
404 connected to the negative electrode current collecting disc 304.

[0044] As shown in FIGs. 3 and 4, in some embodiments, the positive electrode
current collecting disc 302 is provided at the inner side of the positive electrode tab 202
and electrically connected to the positive electrode tab 202. The negative electrode current
collecting disc 304 is provided at the inner side of the negative electrode tab 204 and
electrically connected to the negative electrode tab 204.

[0045] Specifically, the positive electrode current collecting disc 302 includes a
current collecting disc body 31, a connecting portion 32 located at a peripheral side of the

current collecting disc body 31, and a connecting sheet 33 facing the current collecting disc
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body 31. The current collecting disc body 31 is located at the inner side of the ring-shaped
positive electrode tab 202. The connecting portion 32 is attached to an inner wall surface
of the positive electrode tab 202 and connected to the connecting sheet 33 for electrical
connection with the cap 40 of the cylindrical battery 100. In an embodiment, the connecting
portion 32 can be connected to the positive electrode tab 202 by welding. Similarly, the
negative electrode current collecting disc 304 includes a current collecting disc body 31, a
connecting portion 32 located at a peripheral side of the current collecting disc body 31,
and a connecting sheet 33 facing the current collecting disc body 31. The current collecting
disc body 31 is located at the inner side of the ring-shaped negative electrode tab 204. The
connecting portion 32 is attached to an inner wall surface of the negative electrode tab 204
and connected to the connecting sheet 33 for electrical connection with the cap 40 of the
cylindrical battery 100. In an embodiment, the connecting portion 32 can be connected to
the negative electrode tab 204 by welding. In other words, in the specific embodiment
shown in FIG. 1, the current collecting disc body 31 is constructed into a round disc, located
at the inner side of the positive electrode tab 202 or the inner side of the negative electrode
tab 204. In the process of welding the positive electrode tab 202 or the negative electrode
tab 204 with the current collecting disc 30, the positive electrode tab 202 or the negative
electrode tab 204 can be welded to the current collecting disc 30, to realize the "thin through
thick" welding, and avoid short circuit of the cylindrical battery 100 due to the burning
through of the tab 20 in the welding process, thereby improving the safety of the cylindrical
battery 100.

[0046] Moreover, it can be understood that during the process of welding the tab

20 to the current collecting disc 30 in the present disclosure, the burning through of the tab
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20 will not occur, and the structure of the present disclosure can be adopted to replace the
existing cylindrical battery with a flattened tab. The size of the tab 20 in a length direction
(i.e., the Z direction) of the electrode core 10 can be set to be smaller, to reduce the space
occupation by the tab 20 in the whole cylindrical battery 100, and improve the space
utilization of the electrode core 10, which is beneficial to the improvement of the energy
density of the cylindrical battery 100.

[0047] Tt can be understood that in an embodiment, the current collecting disc
30 is provided at the inner side of the tab 20, to realize the "thin through thick" welding,
thus reducing the welding difficulty of the tab 20 and the current collecting disc 30,
improving the welding success rate, and improving the processing efficiency and yield of
the cylindrical battery 100.

[0048] Definitely, the structure of the cylindrical battery 100 of the present
disclosure is not limited thereto. In some other embodiments, the positive electrode current
collecting disc 302 and the negative electrode current collecting disc 304 are both
constructed into annular discs. The positive electrode current collecting disc 302 is
provided at the outer side of the positive electrode tab 202 and electrically connected to the
positive electrode tab 202. The negative electrode current collecting disc 304 is provided
at the outer side of the negative electrode tab 204 and electrically connected to the negative
electrode tab 204.

[0049] The positive electrode current collecting disc 302 includes a current
collecting disc body 31, a connecting portion 32 located at a peripheral side of the current
collecting disc body 31, and a connecting sheet 33 facing the current collecting disc body

31. The current collecting disc body 31 is constructed into an annular disc and sleeved on
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the ring-shaped positive electrode tab 202. The connecting portion 32 is attached and
connected to an outer wall surface of the positive electrode tab 202. The connecting sheet
33 is provided for electrical connection with the cap 40 of the cylindrical battery 100. In
an embodiment, the connecting portion 32 can be connected to the positive electrode tab
202 by welding. In this embodiment, the same electrical connection effect as that in the
previous embodiment where the connecting portion 32 is provided at the inner side of the
positive electrode tab 202 can also be achieved, which will not be further described here
again.

[0050] The negative electrode current collecting disc 304 includes a current
collecting disc body 31, a connecting portion 32 located at a peripheral side of the current
collecting disc body 31, and a connecting sheet 33 facing the current collecting disc body
31. The current collecting disc body 31 is constructed into an annular disc and sleeved on
the ring-shaped negative electrode tab 204. The connecting portion 32 is attached and
connected to an outer wall surface of the negative electrode tab 204. The connecting sheet
33 is provided for electrical connection with the cap 40 of the cylindrical battery 100. In
an embodiment, the connecting portion 32 can be connected to the negative electrode tab
204 by welding. In this embodiment, the same electrical connection effect as that in the
previous embodiment where the connecting portion 32 is provided at the inner side of the
negative electrode tab 204 can also be achieved, which will not be further described here
again.

[0051] In the specific embodiment shown in FIG. 4, the current collecting disc
30 includes a current collecting disc body 31, a connecting portion 32 located at a

peripheral side of the current collecting disc body 31, and a connecting sheet 33 facing the
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current collecting disc body 31. The current collecting disc body 31 is sleeved on the tab
20 or the tab 20 is sleeved on the current collecting disc body 31. The connecting portion
32 is attached to, and connected to the inner wall surface or outer wall surface of the tab
20 by welding. The connecting sheet 33 is provided for electrical connection with the cap
40 of the cylindrical battery 100.

[0052] Specifically, the size of the current collecting disc 30 can be determined
according to the position and size of tab 20. The current collecting disc 30 and the tab 20
are connected by welding. Spot welding, ultrasonic welding and other forms of welding
can be used. The tab 20 is electrically connected to the cap 40 by the current collecting disc
30, which can improve the connection stability between the current collecting disc 30 and
the tab 20. The tab 20 and the current collecting disc 30 both have high overcurrent capacity,
thus improving the working stability and safety of the cylindrical battery 100.

[0053] Insome embodiments of the present disclosure, one end of the connecting
sheet 33 is connected to the current collecting disc body 31 or the connecting portion 32.
The other end of the connecting sheet 33 extends radially along the casing towards the axis
of the casing 102. As such, on the one hand, the contact area between the connecting sheet
33 and the cap 40 is increased, to improve the stability of electrical connection; and on the
other hand, the connecting sheet 33 is arranged facing the end face of the electrode core 10,
to reduce the size of the current collecting disc 30 occupied in the Z direction of the
cylindrical battery 100, thus further improving the energy density of the cylindrical battery
100.

[0054] In some embodiments of the present disclosure, a spacer ring 50 is

provided between the current collecting disc 30 and the end face of the electrode core 10.
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An insulating pad 60 is provided between the current collecting disc 30 and the cap 40. A
positive electrode insulating pad 602 is provided between the positive electrode current
collecting disc 302 and the positive electrode cap 402. A negative electrode insulating pad
604 is provided between the negative electrode current collecting disc 304 and the negative
electrode cap 404. A sealing ring is provided at the periphery of the positive electrode cap
402 and the negative electrode cap 404. In this way, by the insulation of the spacer ring 50,
the cap 40 and the insulating pad 60, the short circuit inside the cylindrical battery 100 is
avoided, to improve the working stability and safety of the cylindrical battery 100.

[0055] Tn some embodiments, the positive electrode cap 402 and the negative
electrode cap 404 are both constructed into meta members. That is, the positive electrode
cap 402 and the negative electrode cap 404 are both constructed into members of a single
metal, an alloy, or a composite material. In an embodiment where the positive electrode
cap 402 and the negative electrode cap 404 are constructed into members of a composite
material, the member of a composite material includes at least an electrically conductive
metal material.

[0056] As shown in FIG. 7, an embodiment of the present disclosure provides a
vehicle 1000. The vehicle 1000 includes the cylindrical battery 100 according to any of the
above embodiments and a processor 110. The cylindrical battery 100 is provided inside the
vehiclel 000 and electrically connected to the processor 110. The processor 110 is
configured to control the charging and discharging of the cylindrical battery 100.

[0057] 1In the cylindrical battery 100 of the vehicle 1000 according to the
embodiment of the present disclosure, the positive electrode tab 202 and the negative

electrode tab 204 are both constructed into not-all lead-out tabs. That is to say, the positive
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electrode tab 202 does not fully cover the positive electrode end surface 104 and the
negative electrode tab 204 does not fully cover the negative electrode end surface 106. On
the one hand, the thickness and lead-out positions of the positive electrode tab 202 and the
negative electrode tab 204 can be selected according to the overcurrent requirement and
the battery capacity, to reduce the risk of thermal runaway, and meet the battery capacity
and overcurrent requirements for various specifications of cylindrical batteries; and on the
other hand, the injection efficiency of the electrolyte solution can be improved, to avoid
the overflow of the electrolyte solution.

[0058] TIn the descriptions of the present disclosure, it should be understood that
orientation or position relationships indicated by the terms such as "center"”, "longitudinal ",
"transverse”, "length", "width", "thickness", "on", "below", "front", "back", "left", "right",
"vertical”, "horizontal”, "top", "bottom", "inside", "outside”, "clockwise", "anticlockwise",
"axial", "radial", and "circumferential” are based on orientation or position relationships
shown in the accompanying drawings, and are used only for ease and brevity of illustration
and description, rather than indicating or implying that the mentioned apparatus or
component must have a particular orientation or must be constructed and operated in a
particular orientation. Therefore, such terms should not be construed as limiting of the
present disclosure.

[0059] The term “first”, “second”, and others used in the specification and claims
of the present disclosure are used to distinguish similar objects, rather than describe a
particular order or sequence. It should be understood that the data thus used are
interchangeable where appropriate so that embodiments of the present disclosure can be

implemented in an order other than those illustrated or described herein. The objects
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distinguished by the words “first” and “second” are usually the same kind, and the number
of objects are not limited thereto. For example, the number of the first object may be one,
or multiple. Moreover, "and/or" in the specification and claims indicates at least one of the
connected objects, and the symbol ““/” generally indicates an “or” relationship between the
preceding and following objects.

[0060] In the descriptions of the present disclosure, “multiple” means two or
more.

[0061] In the descriptions of the present disclosure, a first feature being "on" or
"under" a second feature may include that the first and second features are in direct contact,
or may include that the first and second features are not in direct contact but in contact with
the aid of other features therebetween. In the present disclosure, unless otherwise clearly
specified and defined, the terms "mount”, "connect”, "connection”, and "fix" should be
understood in a broad sense. For example, the connection may be a fixed connection, a
detachable connection, or an intcgral conncction; or the conncction may be a mechanical
connection or an electrical connection; or the connection may be a direct connection, an
indirect connection through an intermediate medium, internal communication between two
components, or an interaction relationship between two components. For those of ordinary
skill in the art, specific meanings of the terms in the present disclosure can be understood
based on specific situations

[0062] In the descriptions of the present disclosure, the first feature being "on",
"above” or “over” a second feature includes that the first feature is right above or obliquely
above the first feature, or merely indicates that a level of the first feature is higher than that

of the second feature.
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[0063] In the description of the specification, the description with reference to
the terms “an embodiment”, “some embodiments”, “exemplary embodiments”, “example”,
“specific example”, or “some examples” and others means that the specific features,
structures, materials or characteristics described in connection with the embodiment or
example are embraced in at least one embodiment or example of the present disclosure. In
the specification, exemplary descriptions of the foregoing terms do not necessarily refer to
the same embodiment or example. In addition, the described specific features, structures,
materials, or characteristics may be combined in a proper manner in any one or more of
the embodiments or examples.

[0064] Although the embodiments of the present disclosure have been shown
and described, a person of ordinary skill in the art should understand that various changes,
modifications, replacements and variations can be made to the embodiments without

departing from the principles and spirit of the present disclosure, and the scope of the

present disclosure is as defined by the appended claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A cylindrical battery (100), comprising:

a casing (102), the casing (102) having an accommodating space; and

anegative electrode sheet (206), a first separator (208), a positive electrode sheet (210)
and a second separator (212) stacked in sequence, the negative electrode sheet (206), the
first separator (208), the positive electrode sheet (210), and the second separator (212)
being wound multiple turns to form an electrode core (10), the casing (102) being co-axial
with the electrode core (10), the electrode core (10) being at least partially received in the
accommodating space, the electrode core (10) having a positive electrode end surface (104)
and a negative electrode end surface (106),

the positive electrode sheet (210) comprising a positive electrode material layer (2102)
and a positive electrode foil layer (2104), the negative electrode sheet(206) comprising a
negative electrode material layer (2062) and a negative electrode foil layer (2064), at least
some of the wound turns of the positive electrode foil layer (2104) extending toward one
end of the casing(102) to form a positive electrode tab (202), at least some of the wound
turns of the negative electrode foil layer (2064) extending toward the other end of the
casing (102) to form a negative electrode tab (204), such that a portion of the positive
electrode end surface (104) of the electrode core (10) that is not covered by the positive
electrode tab (202) is located at at least one side of the positive electrode tab (202), and a
portion of the negative electrode end surface (106) of the electrode core (10) that is not
covered by the negative electrode tab (204) is located at at least one side of the negative

electrode tab (204).
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2. The cylindrical battery (100) according to claim 1, wherein the positive electrode tab
(202) is located between the axis of the electrode core and an outer edge of the positive
electrode end surface (104), and the negative electrode tab (204) is located between the

axis of the electrode core and an outer edge of the negative electrode end surface (106).

3. The cylindrical battery (100) according to claim 1, wherein
two ends of the electrode core (10) respectively comprise a positive electrode end (101)

and a negative electrode end (103), the positive electrode end (101) has the positive
electrode end surface (104), and the negative electrode end (103) has the negative electrode
end surface (106);

the positive electrode tab (202) is formed on the positive electrode end (101), the
negative electrode tab (204) is formed on the negative electrode end (103), the positive
electrode tab (202) extends out of the positive electrode end surface (104), and the negative
electrode tab (204) extends out of the negative electrode end surface (106); and

the positive electrode tab (202) and the negative electrode tab (204) are both

constructed to have a ring shape.

4. The cylindrical battery (100) according to any one of claims 1 to 3, further comprising:
a current collecting disc (30) and a cap (40), wherein the current collecting disc (30)
comprises a positive electrode current collecting disc (302) connected to the positive
electrode tab (202) and a negative electrode current collecting disc (304) connected to the
negative electrode tab (204), and the cap (40) comprises a positive electrode cap (402)

connected to the positive electrode current collecting disc (302) and a negative electrode
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cap (404) connected to the negative electrode current collecting disc (304).

5. The cylindrical battery (100) according to claim 4, wherein the positive electrode
current collecting disc (302) is provided at an inner side of the positive electrode tab (202)
and electrically connected to the positive electrode tab (202); and the negative electrode
current collecting disc (304) is provided at an inner side of the negative electrode tab (204)

and electrically connected to the negative electrode tab (204).

6. The cylindrical battery (100) according to claim 5, wherein

the positive electrode current collecting disc (302) comprises a current collecting disc
body (31), a connecting portion (32) located at a peripheral side of the current collecting
disc body (31), and a connecting sheet (33) facing the current collecting disc body (31),
wherein the current collecting disc body (31) is located at the inner side of the ring-shaped
positive electrode tab (202), the connecting portion (32) is attached and connected to an
inner wall surface of the positive electrode tab (202), and the connecting sheet (33) is
provided for electrical connection with the cap (40) of the cylindrical battery (100); and

the negative electrode current collecting disc (304) comprises a current collecting disc
body (31), a connecting portion (32) located at a peripheral side of the current collecting
disc body (31), and a connecting sheet (33) facing the current collecting disc body (31),
wherein the current collecting disc body (31) is located at the inner side of the ring-shaped
negative electrode tab (204), the connecting portion (32) is attached to, and connected to

an inner wall surface of the negative electrode tab (204) by welding, and the connecting
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sheet (33) is provided for electrical connection with the cap (40) of the cylindrical

battery (100).

7. The cylindrical battery (100) according to claim 4, wherein the positive electrode
current collecting disc (302) and the negative electrode current collecting disc (304) are
both constructed into annular discs, the positive electrode current collecting disc (302) is
provided at an outer side of the positive electrode tab (202) and electrically connected to
the positive electrode tab (202), and the negative electrode current collecting disc (304) is
provided at an outer side of the negative electrode tab (204) and electrically connected to

the negative electrode tab (204).

8. The cylindrical battery (100) according to claim 7, wherein

the positive electrode current collecting disc (302) comprises a current collecting disc
body (31), a connecting portion (32) located at a peripheral side of the current collecting
disc body (31), and a connecting sheet (33) facing the current collecting disc body (31),
wherein the current collecting disc body (31) is constructed into an annular disc and sleeved
on the ring-shaped positive electrode tab (202), the connecting portion (32) is attached and
connected to an outer wall surface of the positive electrode tab (202), and the connecting
sheet (33) is provided for electrical connection with the cap (40) of the cylindrical battery
(100); and

the negative electrode current collecting disc (304) comprises a current collecting disc
body (31), a connecting portion (32) located at a peripheral side of the current collecting

disc body (31), and a connecting sheet (33) facing the current collecting disc body (31),
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wherein the current collecting disc body (31) is constructed into an annular disc and sleeved
on the ring-shaped negative electrode tab (204), the connecting portion (32) is attached and
connected to an outer wall surface of the negative electrode tab (204), and the connecting
sheet (33) is provided for electrical connection with the cap (40) of the cylindrical battery

(100).

9. The cylindrical battery (100) according to claim 4, wherein one end of the connecting
sheet (33) is connected to the current collecting disc body (31) or the connecting portion
(32), and the other end of the connecting sheet (33) extends radially along the casing (102)

toward the axis.

10. The cylindrical battery (100) according to any one of claims 4 to 9, wherein a spacer
ring (50) is provided between the current collecting disc (30) and the end surface of the
electrode core (10), and an insulating pad (60) is provided between the current collecting

disc (30) and the cap (40).

11. A vehicle (1000), comprising: the cylindrical battery (100) according to any one of
claims 1 to 10 and a processor (110), the cylindrical battery (100) being provided inside
the vehicle (1000) and connected to the processor (110), and the processor (110) being

configured to control the charging and discharging of the cylindrical battery (100).
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