[bookmark: OLE_LINK141][bookmark: OLE_LINK142]BATTERY TOP COVER ASSEMBLY AND BATTERY
[01] The present application claims priority to Chinese Patent Application No. 202322975228.X filed with the China National Intellectual Property Administration (CNIPA) on Nov. 03, 2023, the disclosure of which is incorporated herein by reference in its entirety.
[bookmark: OLE_LINK4]TECHNICAL FIELD
[02] [bookmark: OLE_LINK3]The present application relates to the field of battery technology, for example, to a battery top cover assembly and a battery.
BACKGROUND
[03] As an essential component of new energy batteries, power batteries are closely tied to the development of new energy vehicles. The rapid development of new energy vehicles has increased the demand for power batteries while imposing increasingly higher requirements on the performance parameters of the power batteries. The safety performance and practical performance of batteries are of particular importance and especially, the connection effect of the battery top cover assembly.
[04] In the related art, the battery top cover assembly of a power battery typically employs either injection molding or riveting to connect the terminal post with the sealing ring. The injection-molded structure is simple, welding-free, and low in cost, but since the connection relies solely on rubber encapsulation for fixation, the long-term reliability is compromised, making it unsuitable for application in the field of new energy vehicles. The riveting structure provides greater reliability, but it involves a greater number of components and manufacturing steps, which can result in significant costs.
SUMMARY
[05] The present application provides a battery top cover assembly and a battery, which have high connection strength, a simple connection structure, and low cost.
[06] An embodiment of the present application provides a battery top cover assembly. The assembly includes:
[07] a cover plate, where a mounting hole is formed in the cover plate; 
[08] a collar, where a central hole extends axially through the collar, the bottom portion of the collar extends radially inward along the central hole and is provided with a first annular boss, and the bottom portion of the collar is arranged to pass through the mounting hole; 
[09] an encapsulating layer, where the encapsulating layer is wrapped around the outer peripheral surface of the upper portion of the collar. The bottom surface of the encapsulating layer is connected to the cover plate; and
[010] a terminal post, where the terminal post includes a first step and a second step that are sequentially connected from top to bottom, the first step is arranged to pass through an inner ring of the first annular boss, a side surface of the first step is connected to the inner ring of the first annular boss, and an end surface of the second step is connected to the bottom surface of the collar.
[011] In an embodiment, the side surface of the first step is welded to the inner ring of the first annular boss, and the end surface of the second step is welded to the bottom surface of the collar.
[012] [bookmark: _Hlk208683668]In an embodiment, the outer peripheral surface of the upper portion of the collar is provided with multiple slots, an inner ring of the encapsulating layer is provided with multiple clasps, and the multiple clasps are engaged in corresponding slots to slap fit the encapsulating layer to the collar.
[013] In an embodiment, the cover plate is provided with multiple positioning slots along the outer peripheral surface of the mounting hole, the bottom surface of the encapsulating layer is provided with multiple protrusions, and the multiple protrusions are inserted into corresponding positioning slots.
[014] In an embodiment, the battery top cover assembly also includes a sealing ring. The sealing ring includes a larger-diameter section and a smaller-diameter section connected to each other. The smaller-diameter section is arranged to pass through the mounting hole. A side surface of the smaller-diameter section is connected to an inner ring of the mounting hole. An end surface of the larger-diameter section is connected to the bottom surface of the cover plate. The second step is arranged to pass through an inner ring of the larger-diameter section. The inner ring of the larger-diameter section is connected to a side surface of the second step.
[015] In an embodiment, the terminal post also includes a third step connected to the second step, and the bottom surface of the larger-diameter section is connected to an end surface of the third step.
[016] In an embodiment, the battery top cover assembly also includes an insulating frame. The insulating frame is located at the bottom of the cover plate. The insulating frame is provided with a clearance hole. The sealing ring and the terminal post are both inserted through the clearance hole.
[017] In an embodiment, an end surface of the insulating frame is provided with a second annular boss along the outer peripheral surface of the clearance hole, the bottom surface of the cover plate is provided with a first groove along the outer peripheral surface of the mounting hole, and the second annular boss is inserted into the first groove.
[018] In an embodiment, a second groove is disposed at the bottom of an inner ring of the second annular boss, and the third step is inserted into the bottom of the second groove.
[019] An embodiment of the present application also provides a battery. The battery includes a battery cell, a housing with an opening, and the preceding battery top cover assembly. The battery cell is located inside the housing. The battery top cover assembly is connected to the opening of the housing.
[bookmark: OLE_LINK111]BRIEF DESCRIPTION OF DRAWINGS
[020] The drawings used in the description of embodiments of the present application will be briefly described below. It is apparent that the drawings described below only illustrate some embodiments of the present application, and those of ordinary skill in the art may acquire other drawings based on the contents of the embodiments of the present application and these drawings on the premise that no creative work is done.
[021] FIG. 1 is an exploded view of a battery top cover assembly according to an embodiment of the present application.
[022] FIG. 2 is a partial sectional view of a battery top cover assembly according to an embodiment of the present application.
[023] FIG. 3 is a view illustrating the structure of a cover plate of a battery top cover assembly according to an embodiment of the present application.
[024] FIG. 4 is a view illustrating the structure of a collar of a battery top cover assembly according to an embodiment of the present application.
[025] FIG. 5 is a view illustrating the front structure of an encapsulating layer of a battery top cover assembly according to an embodiment of the present application.
[026] FIG. 6 is a view illustrating the rear structure of an encapsulating layer of a battery top cover assembly according to an embodiment of the present application.
[027] FIG. 7 is a view illustrating the structure of a terminal post of a battery top cover assembly according to an embodiment of the present application.
[028] FIG. 8 is a view illustrating the structure of a sealing ring of a battery top cover assembly according to an embodiment of the present application.
[029] FIG. 9 is a view illustrating the structure of an insulating frame of a battery top cover assembly according to an embodiment of the present application.
[030] Reference list
100		cover plate
101		mounting hole
102		positioning slot
103		first groove
200		collar
210		first annular boss
201		central hole
202		slot
300		encapsulating layer
310		clasp
320		protrusion
330		symbol identifier
400		terminal post
410		first step
420		second step
430		third step
500		sealing ring
510		larger-diameter section
520		smaller-diameter section
600		insulating frame
610		second annular boss
601		clearance hole
602		second groove
DETAILED DESCRIPTION
[031] The present application is described below in conjunction with drawings and embodiments. It is to be understood that the embodiments set forth below are intended to illustrate but not to limit the present application. For ease of description, only part, not all, of structures related to the present application are illustrated in the drawings.
[032] In the description of the present application, unless otherwise expressly specified and limited, a term "connected to each other", "connected", or "secured" is to be construed in a broad sense, for example, as securely connected, detachably connected, or integrated; mechanically connected or electrically connected; directly connected to each other or indirectly connected to each other via an intermediary; or internally connected between two components or interaction relations between two components. For those of ordinary skill in the art, meanings of the preceding terms can be understood according to situations in the present application.
[033] In the present application, unless otherwise expressly specified and limited, when a first feature is described as "above" or "below" a second feature, the first feature and the second feature may be in direct contact or be in contact via another feature between the two features instead of being in direct contact. Moreover, when the first feature is "on", "above", or "over" the second feature, the first feature is right on, above, or over the second feature, or the first feature is obliquely on, above, or over the second feature, or the first feature is simply at a higher level than the second feature. When the first feature is "under", "below", or "underneath" the second feature, the first feature is right under, below, or underneath the second feature, or the first feature is obliquely under, below, or underneath the second feature, or the first feature is simply at a lower level than the second feature.
[034] In the description of the embodiments, it is to be noted that orientations or position relations indicated by terms such as "above", "below", "left", and "right" are based on the drawings. These orientations or position relations are intended only to facilitate the description and simplify an operation and not to indicate or imply that a device or element referred to must have such particular orientations or must be configured or operated in such particular orientations. Thus, these orientations or position relations are not to be construed as limiting the present application. In addition, terms "first" and "second" are used only to distinguish between descriptions and have no special meaning.
[035] The present application provides a battery top cover assembly, which has high connection strength, a simple connection structure, and low cost.
[036] As shown in FIG. 1, FIG. 2, and FIG. 4, the battery top cover assembly includes a cover plate 100, a collar 200, an encapsulating layer 300, and a terminal post 400. A mounting hole 101 is formed in the cover plate 100. A central hole 201 extends axially through the collar 200. The bottom portion of the collar 200 extends radially inward along the central hole 201 and is provided with a first annular boss 210. The bottom portion of the collar 200 is arranged to pass through the mounting hole 101. The encapsulating layer 300 is wrapped around the outer peripheral surface of the upper portion of the collar 200. The bottom surface of the encapsulating layer 300 is connected to the cover plate 100. The terminal post 400 includes a first step 410 and a second step 420 that are sequentially connected from top to bottom. The first step 410 is arranged to pass through an inner ring of the first annular boss 210. A side surface of the first step 410 is connected to the inner ring of the first annular boss 210. An end surface of the second step 420 is connected to the bottom surface of the collar 200. The first annular boss 210 cooperates with the first step 410 and the second step 420 to increase the contact area between the collar 200 and the terminal post 400, thereby enhancing the connection strength between the terminal post 400 and the collar 200. Moreover, the connection structure is simple, and cost is low. Compared with the connection that is fixed purely by the encapsulating layer 300 in the related art, the connection strength is higher. Compared with connection by riveting, the connection is simpler and low in cost.
[037] The side surface of the first step 410 is welded to the inner ring of the first annular boss 210, and the end surface of the second step 420 is welded to the bottom surface of the collar 200. The welded connection provides high strength and simple operation.
[038] As shown in FIG. 4, FIG. 5, and FIG. 6, in some embodiments, the outer peripheral surface of the upper portion of the collar 200 is provided with multiple slots 202, an inner ring of the encapsulating layer 300 is provided with multiple clasps 310, and multiple clasps 310 are engaged in corresponding slots 202 to slap fit the encapsulating layer 300 to the collar 200. The slots 202 cooperate with the clasps 310 to prevent rotational misalignment of the collar 200, enhance the connection strength between the encapsulating layer 300 and the collar 200, and better achieve the insulating effect of the encapsulating layer 300. In this embodiment, three slots 202 are provided and are evenly spaced along the outer peripheral surface of the upper portion of the collar 200, providing high snap-connection strength and an aesthetically pleasing appearance.
[039] As shown in FIG. 3 and FIG. 6, the cover plate 100 is provided with multiple positioning slots 102 along the outer peripheral surface of the mounting hole 101, the bottom surface of the encapsulating layer 300 is provided with multiple protrusions 320, and the multiple protrusions 320 are inserted into corresponding positioning slots 102. The positioning slots 102 cooperate with the protrusions 320 to position and prevent rotation of the encapsulating layer 300 wrapped around the collar 200, enhancing the connection strength between the encapsulating layer 300 and the cover plate 100. In this embodiment, three positioning slots 102 are provided and are evenly spaced along the mounting hole 101.
[040] The end surface of the encapsulating layer 300 is provided with a symbol identifier 330.
[041] As shown in FIG. 1, FIG. 2, and FIG. 8, the battery top cover assembly also includes a sealing ring 500. The sealing ring 500 includes a larger-diameter section 510 and a smaller-diameter section 520 connected to each other. The smaller-diameter section 520 is arranged to pass through the mounting hole 101. A side surface of the smaller-diameter section 520 is connected to an inner ring of the mounting hole 101. An end surface of the larger-diameter section 510 is connected to the bottom surface of the cover plate 100. The second step 420 is arranged to pass through an inner ring of the larger-diameter section 510. The inner ring of the larger-diameter section 510 is connected to a side surface of the second step 420. The configuration of the sealing ring 500 enhances the sealing performance of the battery top cover assembly. The configuration of the larger-diameter section 510 and the smaller-diameter section 520 increases the contact area between the sealing ring 500 and the cover plate 100 and the terminal post 400, further improving the sealing effect of the sealing ring 500.
[042] As shown in FIG. 7, the terminal post 400 also includes a third step 430 connected to the second step 420, and the bottom surface of the larger-diameter section 510 is connected to an end surface of the third step 430, which further increases the contact area between the sealing ring 500 and the terminal post 400, thereby enhancing the sealing effect of the sealing ring 500.
[043] To enhance the insulation performance of the battery top cover assembly, as shown in FIG. 9, the battery top cover assembly also includes an insulating frame 600. The insulating frame 600 is located at the bottom of the cover plate 100. The insulating frame 600 is provided with a clearance hole 601. The sealing ring 500 and the terminal post 400 are both inserted through the clearance hole 601.
[044] With continued reference to FIG. 2 and FIG. 9, an end surface of the insulating frame 600 is provided with a second annular boss 610 along the outer peripheral surface of the clearance hole 601, the bottom surface of the cover plate 100 is provided with a first groove 103 along the outer peripheral surface of the mounting hole 101, and the second annular boss 610 is inserted into the first groove 103. The second annular boss 610 cooperates with the first groove 103 to facilitate the positioning and installation of the insulating frame 600, and the strength of insertion connection is high.
[045] With continued reference to FIG. 2, a second groove 602 is disposed at the bottom of an inner ring of the second annular boss 610, and the third step 430 is inserted into the bottom of the second groove 602. The second groove 602 cooperates with the third step 430 to enable the insulating frame 600 to be inserted and connected to the terminal post 400. The strength of insertion connection is high, thereby increasing the service life of the battery top cover assembly.
[046] In this embodiment, the insulating frame 600 includes a main body and brackets at two ends of the main body, and the main body is located at the bottom of the cover plate 100.
[047] In this embodiment, the terminal post 400 of the battery top cover assembly includes a positive terminal post 400 and a negative terminal post 400, and the cover plate 100 is provided with two symmetrically distributed mounting holes 101. Thus, the battery top cover assembly includes two collars 200, two encapsulating layers 300, and two sealing rings 500. In this embodiment, the structure and assembly method of the positive terminal post 400 and the negative terminal post 400 are the same, and no further description is provided here. In other embodiments, the structure and assembly method of the positive terminal post 400 and the negative terminal post 400 may differ and may be configured according to usage requirements.
[048] The present application also provides a battery. The battery includes a battery cell, a housing with an opening, and the preceding battery top cover assembly. The battery cell is located inside the housing. The battery top cover assembly is connected to the opening of the housing. Since the battery includes the preceding battery top cover assembly, the battery has high reliability, a simple structure, and low cost.
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What is claimed is:
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK39][bookmark: OLE_LINK38]1. A battery top cover assembly, comprising:
a cover plate (100), wherein a mounting hole (101) is formed in the cover plate (100);
a collar (200), wherein a central hole (201) extends axially through the collar (200), a bottom portion of the collar (200) extends radially inward along the central hole (201) and is provided with a first annular boss (210), and the bottom portion of the collar (200) is arranged to pass through the mounting hole (101);
an encapsulating layer (300) wrapped around an outer peripheral surface of an upper portion of the collar (200), wherein a bottom surface of the encapsulating layer (300) is connected to the cover plate (100); and
a terminal post (400), wherein the terminal post (400) comprises a first step (410) and a second step (420) that are sequentially connected from top to bottom, the first step (410) is arranged to pass through an inner ring of the first annular boss (210), a side surface of the first step (410) is connected to the inner ring of the first annular boss (210), and an end surface of the second step (420) is connected to a bottom surface of the collar (200).
2. The battery top cover assembly according to claim 1, wherein the side surface of the first step (410) is welded to the inner ring of the first annular boss (210), and the end surface of the second step (420) is welded to the bottom surface of the collar (200).
3. The battery top cover assembly according to claim 1, wherein the outer peripheral surface of the upper portion of the collar (200) is provided with a plurality of slots (202), an inner ring of the encapsulating layer (300) is provided with a plurality of clasps (310), and the plurality of clasps (310) are engaged in corresponding slots (202) to slap fit the encapsulating layer (300) to the collar (200).
4. The battery top cover assembly according to claim 1, wherein the cover plate (100) is provided with a plurality of positioning slots (102) along an outer peripheral surface of the mounting hole (101), a bottom surface of the encapsulating layer (300) is provided with a plurality of protrusions (320), and the plurality of protrusions (320) are inserted into corresponding positioning slots (102).
5. The battery top cover assembly according to claim 1, further comprising a sealing ring (500), wherein the sealing ring (500) comprises a larger-diameter section (510) and a smaller-diameter section (520) connected to each other, the smaller-diameter section (520) is arranged to pass through the mounting hole (101), a side surface of the smaller-diameter section (520) is connected to an inner ring of the mounting hole (101), an end surface of the larger-diameter section (510) is connected to a bottom surface of the cover plate (100), the second step (420) is arranged to pass through an inner ring of the larger-diameter section (510), and the inner ring of the larger-diameter section (510) is connected to a side surface of the second step (420).
6. The battery top cover assembly according to claim 5, wherein the terminal post (400) further comprises a third step (430) connected to the second step (420), and a bottom surface of the larger-diameter section (510) is connected to an end surface of the third step (430).
7. The battery top cover assembly according to claim 6, further comprising an insulating frame (600), wherein the insulating frame (600) is located at a bottom of the cover plate (100), the insulating frame (600) is provided with a clearance hole (601), and the sealing ring (500) and the terminal post (400) are both inserted through the clearance hole (601).
8. The battery top cover assembly according to claim 7, wherein an end surface of the insulating frame (600) is provided with a second annular boss (610) along an outer peripheral surface of the clearance hole (601), the bottom surface of the cover plate (100) is provided with a first groove (103) along an outer peripheral surface of the mounting hole (101), and the second annular boss (610) is inserted into the first groove (103).
9. The battery top cover assembly according to claim 8, wherein a second groove (602) is disposed at a bottom of an inner ring of the second annular boss (610), and the third step (430) is inserted into a bottom of the second groove (602).
10. A battery, comprising a battery cell and a housing with an opening, wherein the battery further comprises the battery top cover assembly according to any one of claims 1 to 9, the battery cell is located inside the housing, and the battery top cover assembly is connected to the opening of the housing.
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ABSTRACT
Provided are a battery top cover assembly and a battery. The battery top cover assembly includes a cover plate (100), a collar (200), an encapsulating layer (300), and a terminal post (400). A mounting hole (101) is formed in the cover plate (100). A central hole (201) extends axially through the collar (200). The bottom portion of the collar (200) extends radially inward along the central hole (201) and is provided with a first annular boss (210). The bottom portion of the collar (200) is arranged to pass through the mounting hole (101). The encapsulating layer (300) is wrapped around the outer peripheral surface of the upper portion of the collar (200). The bottom surface of the encapsulating layer (300) is connected to the cover plate (100). The terminal post (400) includes a first step (410) and a second step (420) that are sequentially connected from top to bottom. The first step (410) is arranged to pass through an inner ring of the first annular boss (210). A side surface of the first step (410) is connected to the inner ring of the first annular boss (210). An end surface of the second step (420) is connected to the bottom surface of the collar (200).
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