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BUTTON-TYPE LITHIUM-ION BATTERY WITH METAL HOUSING 

 

CROSS REFERENCE 

[0001]  The present application claims foreign priority of Chinese Patent Applications No. 

202010502381.9, filed on June 05, 2020 in the China National Intellectual Property 

Administration, the entire contents of which are hereby incorporated by reference. 

 

TECHNICAL FIELD 

[0002]  The present disclosure relates to the field of lithium ion batteries, and particularly to a 

button-type lithium ion battery with a metal housing. 

 

BACKGROUND 

[0003]  At present, most battery manufacturers produce lithium secondary batteries with thin 

metal housings, in which an outer housing of a cell is a round metal housing. A structure of the 

metal housing include three layers: an inner housing, an outer housing and a sealing ring. In this 

way, the lithium ion batteries in the related art take up much space in a radial direction, and the 

space in the radial direction are not fully utilized. That is, there is a technical problem of low 

energy density of the batteries. Moreover, a sealing between the inner housing and the outer 

housing is achieved with an R-angle sealing technology and by a compressed plastic sealing ring. 

However, a measurement of the R-angle is not very accurate in the related art, such that a good 

sealing between the inner housing and the outer housing cannot be completely guaranteed. That 

is, there is a technical problem of low reliability and low yield. In addition, the inner housing and 

outer housing of the metal housing are configured as a cathode and an anode respectively, such 

that short circuit may occur in the batteries. 

[0004]  In recent years, new structures are developed, such as a similar structure of current 

power aluminum-housing batteries, as shown in FIG. 1 for a battery in the related art. A 

single-layer metal housing 83 is configured as an anode. An aluminum cap 81 with another 

polarity is arranged at a side of the metal housing 83. A riveted structure is arranged to achieve 

an insulation treatment between the metal housing 83 and the aluminum cap 81. The biggest 

shortage of the riveted structure is that there are five layers on a side of a cell in an axial 

direction: the aluminum cap 81, a first insulating layer 82, the metal housing 83, a second 

insulating layer 84 and a rivet 85. The five-layer structure takes up too much space, usually with 

a thickness of more than 1mm. Therefore, the battery cannot make full use of the axial space, 

that is, there is a technical problem of low energy density. 
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SUMMARY OF THE DISCLOSURE 

[0005]  The present disclosure provides a button-type lithium ion battery with a metal housing, 

including: a metal housing; a cell, received in the metal housing; a terminal, disposed on an 

outside of the metal housing; at least one first electrode tab, arranged on the cell and electrically 

connected to the metal housing; at least one second electrode tab, arranged on the cell and 

electrically connected to the terminal; and an insulating member disposed between the metal 

housing and the terminal; wherein the insulating member is insulating and sealing the metal 

housing and the terminal; a polarity of the at least one first electrode tab is opposite to that of the 

at least one second electrode tab; a polarity of the metal housing is opposite to that of the 

terminal; the metal housing and the terminal are sealing connected to the insulating member by 

means of heat or adhesion. 

[0006]  In some embodiments, an end surface of the metal housing contacting the insulating 

member, and an end surface of the terminal contacting the insulating member are both surface 

treated with metal passivation or complexation. 

[0007]  In some embodiments, a first insulating layer is arranged between the second electrode 

tab and the metal housing. 

[0008]  In some embodiments, a second insulating layer is arranged on a portion of end 

surfaces of the second electrode tab toward metal housing. 

[0009]  In some embodiments, the metal housing includes a metal shell, and a cover plate 

disposed at a side of the metal shell and sealing connected to the metal shell; the cell is received 

in the metal shell; the first electrode tab is electrically connected to the metal shell or the cover 

plate; the terminal is disposed on an outer side of the metal shell or the cover plate, and 

insulating and sealing the metal shell or the cover plate via the insulating member. 

[0010]  In some embodiments, a safety vent is arranged on an inner or outer end surface of the 

metal shell, the cover plate or the terminal to vent an internal overpressure. 

[0011]  In some embodiments, an injection hole is defined on a surface of the metal shell or the 

cover plate; a cover sheet is arranged on an outside of the metal shell or the cover plate for 

sealing the injection hole. 

[0012]  In some embodiments, a safety valve is arranged on an inner or outer end surface of 

the cover sheet to vent an internal overpressure. 

[0013]  In some embodiments, the safety vent is configured as a safety exhaust line with an 

exhaust pressure relief function. 

[0014]  In some embodiments, the insulating member is made of non-metallic materials 
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comprising one or more of polypropylene, polyethylene, polyetheretherketone, polyfluoroalkoxy, 

nylon, or epoxy resins. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015]  To further illustrate technical solutions of embodiments of the present disclosure, 

drawings needed for description of the embodiments will be briefly introduced. Obviously, the 

following drawings are only some embodiments of the present disclosure. To any one of skill in 

the art, other drawings may be obtained without any creative work based on the following 

drawings. 

[0016]  FIG. 1 is a cross-sectional view of a battery provided in the related art. 

[0017]  FIG. 2 is a cross-sectional view of a battery according to a first embodiment of the 

present disclosure. 

[0018]  FIG. 3 is a cross-sectional view of a battery according to a second embodiment of the 

present disclosure. 

 

DETAILED DESCRIPTION 

[0019]  In order to make the objectives, technical solutions, and advantages of embodiments in 

the present disclosure clearer, the technical solutions in the embodiments of the present 

disclosure will be described clearly and completely with reference to the accompanying 

drawings. Obviously, the described embodiments are only some embodiments of the present 

disclosure. To any one of skill in the art, other embodiments may be obtained without any 

creative work and should be within the scope of the present disclosure. 

[0020]  Embodiment 1 

[0021]  The present disclosure provides a button-type lithium ion battery with a metal housing. 

FIG. 2 is a cross-sectional view of a battery according to a first embodiment of the present 

disclosure. The battery may include a metal housing 31, a cell 9 received in the metal housing 31, 

a terminal 6 disposed on an outside of the metal housing 31, and an insulating member 5 

disposed between the metal housing 31 and the terminal 6. The insulating member 5 is insulating 

and sealing the metal housing 31 and the terminal 6, respectively. The cell 9 is arranged with at 

least one first electrode tab 10 electrically connected to the metal housing 31. The first electrode 

tab 10 has positive or negative polarity. The cell 9 is also arranged with at least one second 

electrode tab 4 electrically connected to the terminal 6. The second electrode tab 4 has negative 

or positive polarity opposite to the first electrode tab 10. A polarity of the metal housing 31 is 

opposite to that of the terminal 6. The metal housing 31 and the terminal 6 are sealing connected 
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to the insulating member 5 by means of heat or adhesion respectively. The insulating member 5 

may be made of non-metallic materials such as polypropylene, polyethylene, 

polyetheretherketone, polyfluoroalkoxy, nylon, or epoxy resins. 

[0022]  In one embodiment, the metal housing 31 is configured as a polarity and the terminal 6 

is configured as the other polarity. The metal housing 31 and the terminal 6 are sealing connected 

to the insulating member 5 by means of heat or adhesion respectively. In this way, a good sealing 

between the terminal 6 and the metal housing 31 may be ensured, a leakage of electrolytes may 

not occur, and a short circuit between the metal housing 31 and the terminal 6 may not occur, 

which improves the yield of the battery. More specifically, an end surface of the metal housing 

31 contacting the insulating member 5, and an end surface of the terminal 6 contacting the 

insulating member 5 are both surface treated with metal passivation or complexation. Due to the 

surface treatment upon the terminal 6 and the metal housing 31, a good sealing between the 

metal housing 31 and the insulating member 5, and a good sealing between the terminal 6 and 

the insulating member 5 may be ensured. 

[0023]  In a radial direction of the battery, an outer side of the cell 9 is only arranged with the 

single-layer metal housing 31, thereby reducing a space occupied by the structure of the battery 

in the radial direction, and thus improving an energy density of the battery. In the axial direction, 

a side of the cell 9 is only arranged with the metal housing 31. Since an insulated sealing 

connection between the metal housing 31 and the terminal 6 is not achieved by a riveted 

structure, but by means of heat or adhesion with the insulating member 5, then the metal housing 

31, the insulating member 5 and the terminal 6 are arranged in sequence from an inside to an 

outside of the cell 9 in the axial direction. The three-layer structure may reduce a space occupied 

by the structure of the battery in the axis direction, further improving the energy density of the 

battery. The overall energy density of the battery is increased by more than 20%. The technical 

solutions in the embodiment has advantages of less parts, simple structure and easy assembly to 

meet the needs of efficient production. 

[0024]  The metal housing 31 may include a metal shell 1, and a cover plate 2 disposed at a 

side of the metal shell 1 and sealing connected to the metal shell 1. The cover plate 2 and the 

metal shell 1 are welded and sealed, such that a sealing between the cover plate 2 and the metal 

shell 1 may be well ensured to limit the leakage of electrolytes. The cell 9 is received in the 

metal shell 1. The first electrode tab 10 may be electrically connected to the metal shell 1 or the 

cover plate 2. In this embodiment, the first electrode tab 10 is electrically connected to an inner 

side of the metal shell 1. It should be understood that the first electrode tab 10 may also be 

electrically connected to an inner side of the cover plate 2 or other elements, which is not limited 
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herein. The terminal 6 may be disposed on an outer side of the cover plate 2 or the metal shell 1, 

and insulating and sealing the cover plate 2 or the metal shell 1 via the insulating member 5. In 

the embodiment, the terminal 6 is disposed on the outer side of the cover plate 2 and is insulating 

and sealing the cover plate 2 by means of the insulating member 5. An end surface of the 

terminal 6 contacting the insulating member 5 are surface treated with metal passivation or 

complexation, to ensure a good seal between the cover plate 2 and the insulating member 5, and 

thus limit the leakage of electrolytes. It should be understood that the terminal 6 may also be 

disposed on the outer side of the metal shell 1 or other elements, which is not limited herein. 

[0025]  A first insulating layer 21 is arranged between the second electrode tab 4 and the cover 

plate 2, to ensure that the second electrode tab 4 and the cover plate 2 may not form a short 

circuit and ensure the stability of the battery. A second insulating layer may be arranged on a 

portion of end surfaces of the second electrode tab 4 toward the cover plate 2, such that the 

second electrode tab 4 may not form a short circuit with the cover plate 2, ensuring the stability 

of the battery. 

[0026]  A safety vent 3 may be arranged on an inner or outer end surface of the metal shell 1, 

the cover plate 2 or the terminal 6, to vent the internal overpressure. In the embodiment, the 

safety vent 3 is arranged at the inner end surface of the cover plate 2 to improve the safety and 

extend the service life of the battery. It should be understood that the safety vent 3 may also be 

disposed at the metal shell 1, the terminal 6 or other elements, which is not limited herein. In the 

embodiment, the safety vent 3 is configured as a safety exhaust line with exhaust pressure relief 

function. In cases of overused battery, battery short-circuit or battery overheat, the internal 

pressure is prone to largely increasing, at this time the internal gas burst through the safety 

exhaust line for pressure relief. 

[0027]  An injection hole 7 may be defined on a surface of the metal shell 1 or the cover plate 

2. In the embodiment, the injection hole 7 is defined on a surface of the cover plate 2. A sealing 

of the injection hole 7 may be realized through the steel balls or rivets. A cover sheet 8 may be 

arranged on an outside of the metal shell 1 or the cover plate 2 for sealing the injection hole 7. 

When no safety vent 3 is arranged on the inner or outer end surface of the metal shell 1, the 

cover plate 2 or the terminal 6, the safety valve 3 may be arranged on an inner or outer end 

surface of the cover sheet 8, to vent the internal overpressure. 

[0028]  The cell 9 may be a winding structure, or a stacking structure stacked in a continuously 

cycling sequence of cathodes, separators and anodes. The separators may be made into a bag 

type, enclosing the cathodes or anodes. The multiple layers of cathodes are connected in parallel 

with each other. The multiple layers of anodes are connected in parallel with each other. 
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[0029]  Embodiment 2 

[0030]  The present disclosure provides another button-type lithium ion battery with a metal 

housing 31. FIG. 3 is a cross-sectional structural schematic view of a battery according to a 

second embodiment of the present disclosure. A cell 18 is received in the metal housing 31. A 

terminal 15 is disposed on an outside of the metal housing 31. An insulating member 14 is 

disposed between the metal housing 31 and the terminal 15. The insulating member 14 is 

insulating and sealing the metal housing 31 and the terminal 15, respectively. The cell 18 is 

arranged with at least one first electrode tab 19 electrically connected to the metal housing 31. 

The first electrode tab 19 has positive or negative polarity. The cell 18 is also arranged with at 

least one second electrode tab 13 electrically connected to the terminal 15. The second electrode 

tab 13 has negative or positive polarity opposite to the first electrode tab 19. A polarity of the 

metal housing 31 is opposite to that of the terminal 15. The metal housing 31 and the terminal 15 

are sealing connected to the insulating member 14 by means of heat or adhesion respectively. 

The insulating member 14 may be made of non-metallic materials such as polypropylene, 

polyethylene, polyetheretherketone, polyfluoroalkoxy, nylon, or epoxy resins. 

[0031]  In the embodiment, the metal housing 31 is configured as a polarity and the terminal 

15 is configured as the other polarity. The metal housing 31 and the terminal 15 are sealing 

connected to the insulating member 14 by means of heat or adhesion respectively. In this way, a 

good sealing between the terminal 15 and the metal housing 31 may be ensured, and a short 

circuit between the metal housing 31 and the terminal 6 may not occur, which improves the yield 

of the battery. More specifically, an end surface of the metal housing 31 contacting the insulating 

member 14, and an end surface of the terminal 15 contacting the insulating member 14 are both 

surface treated with metal passivation or complexation. Due to the surface treatment upon the 

terminal 15 and the metal housing 31, a good sealing between the metal housing 31 and the 

insulating member 14, and a good sealing between the terminal 15 and the insulating member 14 

may be ensured. 

[0032]  In a radial direction of the battery, an outer side of the cell 18 is only arranged with the 

single-layer metal housing 31, thereby reducing a space occupied by the structure of the battery 

in the radial direction, and thus improving an energy density of the battery. In the axial direction, 

a side of the cell 18 is only arranged with the metal housing 31. Since an insulated sealing 

connection between the metal housing 31 and the terminal 15 is not achieved by a riveted 

structure, but by means of heat or adhesion with the insulating member 14, then the metal 

housing 31, the insulating member 14 and the terminal 15 are arranged in sequence from an 

inside to an outside of the cell 18 in the axial direction. The three-layer structure may reduce a 
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space occupied by the structure of the battery in the axis direction, further improving the energy 

density of the battery. The overall energy density of the battery is increased by more than 20%. 

The technical solutions in the embodiment has advantages of less parts, simple structure and easy 

assembly to meet the needs of efficient production. 

[0033]  The metal housing 31 may include a metal shell 12, and a cover plate 11 disposed at a 

side of the metal shell 12 and sealing connected to the same. The cover plate 11 and the metal 

shell 12 are welded and sealed, such that a sealing between the cover plate 11 and the metal shell 

12 may be well ensured to limit the leakage of electrolytes. The cell 18 is received in the metal 

shell 12. The first electrode tab 19 may be electrically connected to the metal shell 12 or the 

cover plate 11. In this embodiment, the first electrode tab 19 is electrically connected to an inner 

side of the metal shell 12. It should be understood that the first electrode tab 19 may also be 

electrically connected to an inner side of the cover plate 11 or other elements, which is not 

limited herein. The terminal 15 may be disposed on an outer side of the cover plate 11 or the 

metal shell 12, and insulating and sealing the cover plate 11 or the metal shell 12 via the 

insulating member 14. In the embodiment, the terminal 15 is disposed on the outer side of the 

cover plate 11 and is insulating and sealing the cover plate 11 by means of the insulating member 

14. An end surface of the terminal 15 contacting the insulating member 14 are surface treated 

with metal passivation or complexation, to ensure a good seal between the cover plate 11 and the 

insulating member 14, and thus limit the leakage of electrolytes. It should be understood that the 

terminal 15 may also be disposed on the outer side of the metal shell 12 or other elements, which 

is not limited herein. 

[0034]  A first insulating layer 22 is arranged between the second electrode tab 13 and the 

metal shell 12, to ensure that the second electrode tab 13 and the metal shell 12 may not form a 

short circuit and ensure the stability of the battery. A second insulating layer may be arranged on 

a portion of end surfaces of the second electrode tab 13 toward the metal shell 12, such that the 

second electrode tab 13 may not form a short circuit with the metal shell 12, ensuring the 

stability of the battery. 

[0035]  A safety vent 20 may be arranged on an inner or outer end surface of the metal shell 12, 

the cover plate 11 or the terminal 15, to vent the internal overpressure. In the embodiment, the 

safety vent 20 is arranged at the inner end surface of the cover plate 11 to improve the safety and 

extend the service life of the battery. It should be understood that the safety vent 20 may also be 

disposed at the metal shell 12, the terminal 15 or other elements, which is not limited herein. In 

the embodiment, the safety vent 20 is configured as a safety exhaust line with exhaust pressure 

relief function. In cases of overused battery, battery short-circuit or battery overheat, the internal 
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pressure is prone to largely increasing, at this time the internal gas burst through the safety 

exhaust line for pressure relief. 

[0036]  An injection hole 16 may be defined on a surface of the metal shell 12 or the cover 

plate 11. In the embodiment, the injection hole 16 is defined on a surface of the metal shell 12. A 

sealing of the injection hole 16 may be realized through the steel balls or rivets. A cover sheet 17 

may be arranged on an outside of the metal shell 12 or the cover plate 11 for sealing the injection 

hole 16. When no safety vent 20 is arranged on the inner or outer end surface of the metal shell 

12, the cover plate 11 or the terminal 15, the safety valve 20 may be arranged on an inner or 

outer end surface of the cover sheet 17, to vent the internal overpressure. 

[0037]  The cell 18 may be a winding structure, or a stacking structure stacked in a 

continuously cycling sequence of cathodes, separators and anodes. The separators may be made 

into a bag type, enclosing the cathodes or anodes. The multiple layers of cathodes are connected 

in parallel with each other. The multiple layers of anodes are connected in parallel with each 

other. 

[0038]  The beneficial effect of the present invention compared to the prior art is as followed. 

[0039]  1) The metal housing is configured as a polarity and the terminal is configured as the 

other polarity. The metal housing and the terminal are sealing connected to the insulating 

member by means of heat or adhesion respectively. In this way, a good sealing between the 

terminal and the metal housing may be ensured, a leakage of electrolytes may not occur, and a 

short circuit between the metal housing and the terminal may not occur, which improves the 

yield of the battery. 

[0040]  2) In a radial direction of the battery, an outer side of the cell is only arranged with the 

single-layer metal housing, thereby reducing a space occupied by the structure of the battery in 

the radial direction, and thus improving an energy density of the battery. 

[0041]  3) In an axial direction, a side of the cell is only arranged with the metal housing. Since 

an insulated sealing connection between the metal housing and the terminal is not achieved by a 

riveted structure, but by means of heat or adhesion with the insulating member, then the metal 

housing, the insulating member and the terminal are arranged in sequence from an inside to an 

outside of the cell in the axial direction. The three-layer structure may reduce a space occupied 

by the structure of the battery in the axis direction, further improving the energy density of the 

battery. The overall energy density of the battery is increased by more than 20%. The technical 

solutions in the embodiment has advantages of less parts, simple structure and easy assembly to 

meet the needs of efficient production. 

[0042]  The above embodiments are only some of implementations of the present disclosure, 
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but not to limit the same. Any other changes, modifications, substitutions, combinations, or 

simplifications made without departing from the spirit and principle of the present disclosure 

shall be equivalent substitutions and are within the scope of the present disclosure. 
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What is claimed is: 

1. A button-type lithium ion battery, characterized by comprising: 

a metal housing (31); 

a cell (9, 18), received in the metal housing (31); 

a terminal (6, 15), disposed on an outside of the metal housing (31);  

at least one first electrode tab (10, 19), arranged on the cell (9, 18) and electrically 

connected to the metal housing (31); 

at least one second electrode tab (4, 13), arranged on the cell (9, 18) and electrically 

connected to the terminal (6, 15); and 

an insulating member (5, 14) disposed between the metal housing (31) and the terminal (6, 

15); 

wherein the insulating member (5, 14) is insulating and sealing the metal housing (31) and 

the terminal (6, 15); a polarity of the at least one first electrode tab (10, 19) is opposite to that of 

the at least one second electrode tab (4, 13); a polarity of the metal housing (31) is opposite to 

that of the terminal (6, 15); the metal housing (31) and the terminal (6, 15) are sealed to the 

insulating member (5, 14) by means of heat or adhesion; a first insulating layer (21, 22) is 

arranged between the at least one second electrode tab (4, 13) and the metal housing (31); 

wherein the metal housing (31) comprises a metal shell (1, 12), and a cover plate (2, 11) 

disposed at a side of the metal shell (1, 12) and sealing connected to the metal shell (1, 12); an 

injection hole (7, 16) is defined on a surface of the metal shell (1, 12) or the cover plate (2, 11); a 

cover sheet (8, 17) is arranged on an outside of the metal shell (1, 12) or the cover plate (2, 11) 

for sealing the injection hole (7, 16); 

wherein a safety vent (3, 20) is arranged on an inner or outer surface of the cover sheet (8, 

17) to vent an internal overpressure. 

2. The button-type lithium ion battery according to claim 1, wherein an outer surface of the 

metal housing (31) contacting the insulating member (5, 14), and an outer surface of the terminal 

(6, 15) contacting the insulating member (5, 14) are both surface-treated with metal passivation 

or complexation. 

3. The button-type lithium ion battery according to claim 1, wherein a second insulating 

layer is arranged on a portion of outer surfaces of the at least one second electrode tab (4, 13) 

toward the metal housing (31). 

4. The button-type lithium ion battery according to claim 1, wherein the cell (9, 18) is 

received in the metal shell (1, 12); the at least one first electrode tab (10, 19) is electrically 
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connected to the metal shell (1, 12) or the cover plate (2, 11); the terminal (6, 15) is disposed on 

an outer side of the metal shell (1, 12) or the cover plate (2, 11), and insulating and sealing the 

metal shell (1, 12) or the cover plate (2, 11) via the insulating member (5, 14). 

5. The button-type lithium ion battery according to claim 1, wherein the safety vent (3, 20) 

is configured to relieve an exhaust pressure. 

6. The button-type lithium ion battery according to claim 1, wherein the insulating member 

(5, 14) is made of non-metallic materials comprising one or more of polypropylene, polyethylene, 

polyetheretherketone, polyfluoroalkoxy, nylon, or epoxy resins. 

7. The button-type lithium ion battery according to claim 1, wherein the cell (9, 18) is a 

winding structure, or a stacking structure stacked in a continuously cycling sequence of cathodes, 

separators and anodes; the separators are made into a bag type, enclosing the cathodes or the 

anodes; the cathodes are connected in parallel with each other; the anodes are connected in 

parallel with each other. 

 

 


