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(57) ABSTRACT

The present application relates to a secondary battery head
cover assembly, a secondary battery including the same and
an assembling method thereof. The secondary battery head
cover assembly includes a head cover and an insulation
structure, the insulation structure includes a top connection
sheet and two naked battery core insulation sheets, an
electrode pole is provided on the head cover, and an elec-
trode pole through hole is provided at a position on the top
connection sheet corresponding to the electrode pole, the top
connection sheet is located below the head cover and is
connected to the head cover. The secondary battery includes
the secondary battery head cover assembly and the naked
battery core, the naked battery core is located below the top
connection sheet, and the two naked battery core insulation
sheets wrap the side and bottom surfaces of the naked
battery core.
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SECONDARY BATTERY HEAD COVER
ASSEMBLY, SECONDARY BATTERY
INCLUDING THE SAME AND ASSEMBLING
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a continuation-in-part of
U.S. application Ser. No. 15/349,931, filed on Nov. 11, 2016,
which claims priority to Chinese Patent Application No.
201610181816.8, filed on Mar. 28, 2016, the disclosures of
which are incorporated herein by reference in their entire-
ties.

TECHNICAL FIELD

[0002] The present application relates to the technical field
of secondary battery production and, more particularly, to a
secondary battery head cover assembly, a secondary battery
including the same and an assembling method thereof.

BACKGROUND

[0003] Insulation sheet is typically provided in a second-
ary battery, which can effectively prevent side walls and
bottom surface of the naked battery core from contacting
with housing of the secondary battery.

[0004] In the related art, the secondary battery is typically
formed as a connection structure by buckling a top bracket
on each long side of the head cover, respectively, and
protruding a lower plastic of an electrode pole downward
from a short side of the head cover to be parallel and level
with the top bracket. During assembly, the naked battery
core is first assembled with the above connection structure
by connecting with a top connection sheet. Then, the naked
battery core insulation sheet goes upward gradually from the
bottom of the naked battery core to wrap a side wall of the
naked battery core, and finally, is hot-melt connected with
the top bracket and the lower plastic.

[0005] In such a connection structure, however, both the
lower plastic and the top bracket need to protrude downward
a certain distance along the head cover, and therefore, when
assembled, a certain height space needs to be occupied,
which is undesired for simplifying the assembling process
and improving the capacity of the battery.

SUMMARY

[0006] The present application provides a secondary bat-
tery head cover assembly, a secondary battery including
same and an assembling method thereof, and is capable of
improving capacity of the secondary battery.

[0007] In a first aspect of the present application, a sec-
ondary battery head cover assembly is provided, including a
head cover and an insulation structure, wherein the insula-
tion structure comprises a top connection sheet and two
naked battery core insulation sheets, and the two naked
battery core insulation sheets are connected to two long
sides of the top connection sheet, respectively. An electrode
pole is provided on the head cover, and an electrode pole
through hole is provided at a position on the top connection
sheet corresponding to the electrode pole. The top connec-
tion sheet is located below the head cover and is connected
to the head cover. The head cover is further provided with a
liquid injection hole, and the top connection sheet is further
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provided with a liquid injection through hole. The liquid
injection through hole is provided correspondingly below
the liquid injection hole.

[0008] Preferably, at least one connecting hole for con-
necting to the head cover is provided on the top connection
sheet, at least one connecting piece is provided on a lower
surface of the head cover, and the connecting piece is fitted
with and connected to the connecting hole.

[0009] Preferably, the connecting piece is a riveting piece
or an engaging piece.

[0010] Preferably, a lower plastic is provided on the head
cover, and the top connection sheet is fixed with the lower
plastic by hot melt.

[0011] Preferably, the top connection sheet and the two
naked battery core insulation sheets are integrated as a
whole.

[0012] Preferably, the head cover is further provided with
an explosion-proof valve, and the top connection sheet is
further provided with an explosion-proof valve air hole, and
the explosion-proof valve air hole is provided correspond-
ingly below the explosion-proof valve.

[0013] Preferably, the head cover is further provided with
a reversing sheet, and the top connection sheet is further
provided with a reversing sheet air hole. The reversing sheet
air hole is provided correspondingly below the reversing
sheet.

[0014] Preferably, the electrode pole passes through the
electrode pole through hole.

[0015] In a second aspect of the present application, a
secondary battery is provided, including a naked battery
core and the secondary battery head cover assembly as
described above. The naked battery core is located below the
top connection sheet, and the two naked battery core insu-
lation sheets cover two main side surfaces of the naked
battery core.

[0016] Preferably, the two naked battery core insulation
sheets include: two main insulation regions directly con-
nected with the top connection sheet, respectively, The two
main insulation regions cover the two main side surfaces of
the naked battery core, respectively.

[0017] Preferably, the two main insulation regions com-
pletely cover the two main side surfaces of the naked battery
core, respectively.

[0018] Preferably, one of the two naked battery core
insulation sheets comprises: a side insulation region formed
by extending the main insulation region outward along two
lateral sides perpendicular to the long side, and a bottom
insulation region formed by extending the main insulation
region outward along a side away from the top connection
sheet, wherein the bottom insulation region is provided with
an electrolyte permeation hole. The side insulation region
covers a narrow side surface of the naked battery core, the
bottom insulation region covers a bottom surface of the
naked battery core, the side insulation regions located on
different naked battery core insulation sheets which cover
the same side of the naked battery core are connected with
each other, and the two bottom insulation regions are also
connected with each other.

[0019] Preferably, the battery further includes a chassis
plate, wherein the chassis plate is fixedly attached to a
surface of one of the bottom insulation regions.

[0020] Preferably, the two naked battery core insulation
sheets have consistent structures.
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[0021] Preferably, crease lines are provided at a junction
between the main insulation region and the side insulation
region, and at a junction of a junctional region between the
main insulation region and the bottom insulation region.
[0022] Preferably, the side insulation regions located on
different naked battery core insulation sheets which cover
the same side of the naked battery core are connected with
each other by hot melting, and/or the two bottom insulation
regions are connected with each other by hot melting.
[0023] In a third aspect of the present application, an
assembling method of the secondary battery is provided,
including steps as follows: connecting the top connection
sheet to the head cover: welding the naked battery core and
the head cover; and wrapping the naked battery core by the
naked battery core insulation sheet.

[0024] The technical solutions provided by the present
application have the following beneficial effects that:
[0025] By connecting the top connection sheet with the
head cover, the secondary battery head cover assembly
provided by the present application changes the original
assembling method, there is no need to provide a top bracket
any more, thus saving internal space of the secondary
battery, and improving energy density.

[0026] It should be understood that both the foregoing
general description and the following detailed description
are only illustrative, which are not intended to limit the
present application.

BRIEF DESCRIPTION OF DRAWINGS

[0027] FIG. 1 is a structural schematic diagram of a
secondary battery according to an embodiment of the pres-
ent application after a housing is removed;

[0028] FIG. 2 is a structural schematic diagram of assem-
bling a secondary battery head cover assembly according to
an embodiment of the present application;

[0029] FIG. 3 is an exploded structural schematic diagram
of an insulation structure with a hot melt region on a top
connection sheet according to an embodiment of the present
application;

[0030] FIG. 4 is an exploded structural schematic diagram
of an insulation structure with a connecting hole on a top
connection sheet according to an embodiment of the present
application; and

[0031] FIG. 5 is a partial cross-sectional structural sche-
matic diagram of a secondary battery according to an
embodiment of the present application.

REFERENCE NUMERALS

[0032] 10—insulation structure;

[0033] 100—top connection sheet;

[0034] 100a—-electrode pole through hole;
[0035] 10056—explosion-proof valve air hole;
[0036] 100c—1liquid injection through hole;
[0037] 1004—hot melt region:

[0038] 100e—connecting hole;

[0039] 100f—reversing sheet air hole;

[0040] 101—naked battery core insulation sheet;
[0041] 101¢—main insulation region;

[0042] 1015—side insulation region;

[0043] 101c—Dbottom insulation region;
[0044] 101d—electrolyte permeation hole;
[0045] 101le—~crease line;

[0046] 102——chassis plate;
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[0047] 20—head cover;

[0048] 200—connecting piece;

[0049] 30—naked battery core.

[0050] The accompanying drawings, which are incorpo-

rated herein and constitute a part of this specification,
illustrate the embodiments of the present application and,
together with the specification, serve to explain the prin-
ciples of the present application.

DESCRIPTION OF EMBODIMENTS

[0051] The present application will be further described in
detail with reference to the drawings in combination with the
detailed embodiments. Expressions, such as front, rear, left,
right, up and down described herein are all with reference to
a placement state of the secondary battery head cover
assembly in the drawings.

[0052] As shown in FIG. 1, embodiments of the present
application provide a secondary battery, including a second-
ary battery head cover assembly having an insulation struc-
ture 10 and a head cover 20, and further including several
major components such as a naked battery core 30 and a
housing (not shown). Particularly, the head cover 20,
together with the housing, defines a closed cavity in which
the naked battery core 30 is placed. The head cover 20 is
provided with an electrode pole, and may also be provided
with conventional structures such as an explosion-proof
valve, a liquid injection hole and a reversing sheet.

[0053] The secondary battery head cover assembly 10 is to
prevent most of the areas on the naked battery core 30 from
contacting with the inner wall of the closed cavity, as shown
from FIG. 2 to FIG. 4, it specifically includes a top connec-
tion sheet 100 and two naked battery core insulation sheets
101. The top connection sheet 100 is located below the head
cover 20 and is fixed to the head cover 20, on one hand, the
top connection sheet 100 serves as a connection structure
between the secondary battery head cover assembly 10 and
the head cover 20, on the other hand, it can also be used to
isolate most of the areas on top portion of the naked battery
core 30 from the head cover 20, and therefore, the top
connection sheet 100 only provides respective runout struc-
tures such as electrode pole through hole 100q, explosion-
proof valve air hole 1005, liquid injection hole 100¢ and a
reversing sheet air hole 100f corresponding to positions of
the electrode pole, the explosion-proof valve, the liquid
injection hole and the reversing sheet, and the remaining
areas are integrated isolation structures. When the top con-
nection sheet 100 is connecting to the head cover 20, an
electrode pole of the head cover will pass through the
electrode pole through hole 100q, the liquid injection
through hole 1005 is provided correspondingly below the
liquid injection hole, the explosion-proof valve air hole 100¢
is provided correspondingly below the explosion-proof
valve, the explosion-proof valve air hole 100c can have a
shape substantially the same with the explosion-proof valve
(refer to FIG. 3), and can also be made as a screen shape
(refer to FIG. 4), and the reversing sheet air hole 100f'is also
provided correspondingly below the reversing sheet.
[0054] The two naked battery core insulation sheets 101
are connected to two long sides of the top connection sheet
100, respectively, for wrapping the main side surface, the
narrow side surface and the bottom of the naked battery core
30. The top connection sheet 100 is preferably integrally
formed with the two naked battery core insulation sheets
101.
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[0055] As shown in FIG. 3 and FIG. 4, the naked battery
core insulation sheet 101 specifically includes a main insu-
lation region 101a, a side insulation region 1015 and a
bottom insulation region 101c. The main insulation region
101a is in direct connection with a long side of the top
connection sheet 100, the naked battery core 30 is located
below the top connection sheet 100, and the main insulation
region 101a can cover the main side surface of the naked
battery core 30 after being bended downward at an angle of
90 degrees at a junction thereof. The side insulation region
1015 is formed by extending the main insulation region
101a outward along two lateral sides perpendicular to the
long side, and can cover the narrow side surface of the naked
battery core 30 after being bended to the interior of the
naked battery core 30 at an angle of 90 degrees at a junction
thereof. The bottom insulation region 101c¢ is formed by
extending the main insulation region 101a outward along a
side away from the top connection sheet 100, and can cover
the bottom surface of the naked battery core 30 after being
bended to the interior of the naked battery core 30 at an angle
of 90 degrees at a junction thereof. In order to smoothly let
the electrolyte contact with the naked battery core, the
bottom insulation region 101c¢ is also provided with an
electrolyte permeation hole 101d. In the present embodi-
ment, the top connection sheet 100 and two naked battery
core insulation sheets 101 need to have a good bending
property, so as to wrap the naked battery core 30. To this end,
crease lines 101e are provided at a junction between the
main insulation region and the side insulation region, and at
a junction of a junctional region between the main insulation
region and the bottom insulation region, the thickness of the
crease line 101e can be thinner than other areas, so as to
provide a more excellent bending capability, generally, the
width of the crease line 101e can be kept around 0.2 mm.
[0056] The secondary battery provided in the present
embodiment adopts the assembling method as follows:
[0057] Step one, fixing the top connection sheet 100 to the
head cover 20 (refer to FIG. 2). Here, a number of fixed
manners can be adopted, for example, the top connection
sheet 100 and the lower plastic on the head cover can be
fixed directly together by means of hot melting or welding.
As shown in FIG. 3, when such manner is adopted, the hot
melt region 1004 is preferred to be uniformly distributed on
the top connection sheet 100. As shown in FIG. 4, a
connecting piece 200, such as a riveted piece or an engaged
piece, can also be provided on the lower surface of the head
cover 20, and a connecting hole 100e corresponding to the
connecting piece 200 is provided on the top connection sheet
100, subsequently, the connecting piece 200 is fitted with the
connecting hole 100e¢, such as by riveting or buckling (refer
to FIG. 5), as so to achieve the connection between the top
connection sheet 100 and the head cover 20.

[0058] Step two, welding the naked battery core 30 with
the head cover 20. Here, the head cover 20 and the top
connection sheet 100 are placed together on top of the naked
battery core 30, subsequently, welding corresponding parts
of the naked battery core 30 and the head cover 20 together,
the corresponding parts mainly are an electrode tab and the
electrode pole.

[0059] Step three, wrapping the side wall and the bottom
surface of the naked battery core 30 with the naked battery
core insulation sheet 101. In this step, firstly, there is a need
to bend the main insulation region 1014, the side insulation
region 1015 and the bottom insulation region 101c to
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different positions, respectively. In particular, bending the
two main insulation regions 101a from the junction with the
top connection sheet 100 downward at an angle of approxi-
mate 90 degrees, bending the side insulation region 1015
connected with each main insulation region 1014 at an angle
of 90 degrees towards the opposite side, bending the two
bottom insulation regions 101c¢ at an angle of 90 degrees
towards the top connection sheet 100, and finally, wrapping
the side surface and the bottom surface of the whole naked
battery core 30 substantially.

[0060] Step four, connecting the side insulation regions
1015 located on different naked battery core insulation
sheets 101 which cover the same side of the naked battery
core 30 with each other, and also connecting the two bottom
insulation regions 101¢ with each other. During the connec-
tion, the side insulation regions 1014 can be connected
firstly, or the two bottom insulation regions 101e can be
connected firstly, the connecting manner is generally hot
melt welding, besides, in order to improve the overall
connection strength, the welding region is also preferred to
be uniformly distributed.

[0061] Interms of each naked battery core insulation sheet
101, the side insulation region 1015 and bottom insulation
region 101¢ on one naked battery core insulation sheet may
differ from the side insulation region 1014 and bottom
insulation region 101e on another naked battery core insu-
lation sheet, as long as the narrow side surface and the
bottom surface of the naked battery core 30 can be com-
pletely covered, and sufficient hot melt regions are left. To
facilitate manufacturing, the two naked battery core insula-
tion sheets 101 are preferred to have consistent structures.

[0062] The weight of the naked battery core 30 mainly
concentrates on the bottom surface, and therefore, the bot-
tom insulation region 101¢ will bear major force. As a result,
the hot melt region of the bottom insulation region 101¢
tends to be disengaged or the bottom insulation region 101¢
is damaged on the whole. To prevent the bottom insulation
region 101¢ from being disengaged or damaged, the sec-
ondary battery head cover assembly 10 in the present
embodiment also includes a chassis plate 102. The chassis
plate 102 can be made from materials with higher strength,
prior to assembly, the chassis plate is fixedly attached to a
surface on any of the bottom insulation regions 101¢, here,
the structure of the chassis plate 102 and the attaching
position should be designed carefully, so as not to shield the
electrolyte permeation hole 101d. Generally, the fixing is
generally done by hot melting, several hot melt regions with
a fixed spacing on the chassis plate 102 are left, and
meanwhile, hot melt regions are also left on corresponding
positions on the bottom insulation region 101c¢ to be
attached, then, the hot melt region is welded by hot melting
correspondingly.

[0063] During the process of wrapping the naked battery
core 30, the bottom insulation region 101¢ without connect-
ing to the chassis plate 102 is located at the inner side, the
bottom insulation region 101¢ attached with the chassis plate
102 is located in the middle, and the chassis plate 102 is
located at the bottom-most part. By means of the higher
strength of the chassis plate 102, the bottom insulation
region 101c¢ can effectively be prevent from severe local
deformation under the action of the naked battery core 30,
and thus prevent the bottom insulation region 101¢ from
being disengaged or damaged.
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[0064] By changing the structure and the assembling
method, the present embodiment saves internal space of the
secondary battery, so as to improve energy density.

[0065] Described above are merely preferred embodi-
ments of the present application, which are not intended to
limit the present application, various modifications and
variations will be apparent to persons skilled in the art. Any
modification, equivalent replacement, improvement, etc.
made without departing from the spirit and principle of the
present application shall fall within the protection scope of
the application.

What is claimed is:

1. A secondary battery head cover assembly, comprising
a head cover and an insulation structure, wherein the insu-
lation structure comprises a top connection sheet and two
naked battery core insulation sheets, and the two naked
battery core insulation sheets are connected to two long
sides of the top connection sheet, respectively,

an electrode pole is provided on the head cover, and an

electrode pole through hole is provided at a position on
the top connection sheet corresponding to the electrode
pole, the top connection sheet is located below the head
cover and is connected to the head cover,

wherein, the head cover is further provided with a liquid

injection hole, and the top connection sheet is further

provided with a liquid injection through hole,
wherein, the liquid injection through hole is provided

correspondingly below the liquid injection hole.

2. The secondary battery head cover assembly according
to claim 1, wherein, at least one connecting hole for con-
necting to the head cover is provided on the top connection
sheet, at least one connecting piece is provided on a lower
surface of the head cover, and the connecting piece is fitted
with and connected to the connecting hole.

3. The secondary battery head cover assembly according
to claim 2, wherein, the connecting piece is a riveting piece
or an engaging piece.

4. The secondary battery head cover assembly according
to claim 1, wherein, a lower plastic is provided on the head
cover, and the top connection sheet is fixed with the lower
plastic by hot melting.

5. The secondary battery head cover assembly according
to claim 1, wherein, the top connection sheet and the two
naked battery core insulation sheets are integrated as a
whole.

6. The secondary battery head cover assembly according
to claim 1, wherein, the head cover is further provided with
an explosion-proof valve, and the top connection sheet is
further provided with an explosion-proof valve air hole,

wherein, the explosion-proof valve air hole is provided

correspondingly below the explosion-proof valve.

7. The secondary battery head cover assembly according
to claim 1, wherein, the head cover is further provided with
a reversing sheet, and the top connection sheet is further
provided with a reversing sheet air hole,

wherein, the reversing sheet air hole is provided corre-

spondingly below the reversing sheet.

8. The secondary battery head cover assembly according
to claim 1, wherein, the electrode pole passes through the
electrode pole through hole.
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9. A secondary battery, comprising a naked battery core
and the secondary battery head cover assembly according to
claim 1, wherein

the naked battery core is located below the top connection
sheet, and the two naked battery core insulation sheets
cover two main side surfaces of the naked battery core.

10. The secondary battery according to claim 9, wherein,
the two naked battery core insulation sheets comprise;

two main insulation regions directly connected with the
top connection sheet, respectively;

the two main insulation regions cover the two main side
surfaces of the naked battery core, respectively.

11. The secondary battery according to claim 10, wherein,
the two main insulation regions completely cover the two
main side surfaces of the naked battery core, respectively.

12. The secondary battery according to claim 10, wherein,
one of the two naked battery core insulation sheets com-
prises:

a side insulation region formed by extending the main
insulation region outward along two lateral sides per-
pendicular to the long side, and a bottom insulation
region formed by extending the main insulation region
outward along a side away from the top connection
sheet, wherein the bottom insulation region is provided
with an electrolyte permeation hole;

the side insulation region covers a narrow side surface of
the naked battery core, the bottom insulation region
covers a bottom surface of the naked battery core, the
side insulation regions located on different naked bat-
tery core insulation sheets which cover the same side of
the naked battery core are connected with each other,
and the two bottom insulation regions are also con-
nected with each other.

13. The secondary battery according to claim 10, further
comprising a chassis plate, wherein the chassis plate is
fixedly attached to a surface of one of the bottom insulation
regions.

14. The secondary battery according to claim 1, wherein,
the two naked battery core insulation sheets have consistent
structures.

15. The secondary battery according to claim 10, wherein,
crease lines are provided at a junction between the main
insulation region and the side insulation region, and at a
junction of a junctional region between the main insulation
region and the bottom insulation region.

16. The secondary battery according to claim 10, wherein:

the side insulation regions located on different naked
battery core insulation sheets which cover the same
side of the naked battery core are connected with each
other by hot melting, and/or

the two bottom insulation regions are connected with each
other by hot melting.

17. A method for assembling the secondary battery

according to claim 9, comprising steps as follows:
connecting the top connection sheet to the head cover;
welding the naked battery core and the head cover; and
wrapping the naked battery core by the naked battery core
insulation sheet.



