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(54) Abstract Title
A cap assembly for a rectangular battery

(57) A cap assembly (30) for a rectangular battery comprises a cap cover (31) in which a vent hole (31a) is
formed, a positive electrode terminal (32) which has a through hole (32a) leading to the discharge hole and
combines with the upper portion of the cap cover (31) having an insulating plate interposed therebetween, a
positive electrode tab (22a) connected to a positive electrode of an electrode assembly, a conductive safety vent
support (35) having a hollow rivet protrusion (35a) passing through the vent hole of the cap cover (31) and the
through hole of the positive electrode terminal to be coupled to the positive electrode terminal, and a conic
conductive safety vent (33b) whose upper circumferential portion combines with the bottom surface of the safety
vent support (35) to seal the hollow of the rivet protrusion and whose vertex (33a) contacts the upper surface of
the positive electrode tab(22a) , wherein the vertex of the safety vent (33) separates from the positive electrode
tab (22a) and the safety vent is destroyed when the internal pressure of the battery increases to a predetermined

level.
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2329754

A CAP ASSEMBLY FOR A RECTANGULAR BATTERY

The present invention relates to a cap assembly for a rectangular battery, and more
particularly, to a cap assembly for a rectangular battery wherein power can be cut off

simultaneously when a safety vent is broken due to an increase in internal pressure of a

battery.

A rectangular battery has been widely used as a secondary battery, and contains an electrode
assembly in a rectangulér case. FIG. | shows an example of the rectangular battery. As
shown in FIG. 1, a cylindrical or rectangular electrode assembly (not shown), called a jelly-
roll, is installed inside a rectangular case 1 having an open upper surface. The jelly-roll is
formed by winding anode and cathode plates (not shown) with a separator (not shown) being
interposed therebetween as an insulator. A cap assembly 10 is installed at the upper portion

of the case 1.

The cap assembly 10 includes a positive electrode portion 11, a negative electrode portion
12 and an insulating plate 13 for electrically insulating the positive and negative electrode

portions 11 and 12 from each other.

When the rectangular battery reacts abnormally, the internal pressure in the case 1 increases
due to generation of a gas, so the case 1 may be exploded. Thus, in order to prevent that
kind of explosion and reduce the internal pressure in the case 1, a fracture portion 14 for
discharging a gas generated during the reaction is formed at the negative electrode portion
12. That is, when the internal pressure of the battery increases, the edges, which is weak
in rigidity, of the fracture portion 14 is destroyed to form a safety vent through which the

generated gas is discharged.

In the conventional cap assembly, the internal pressure of the battery can be reduced by
destroying the fracture portion 14. but the flow of current is not blocked off. Therefore, a

short circuit or an electric leakage can be generated after breakdown of the fracture portion.
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According to the present invention, a cap assembly for a rectangular battery comprises: a
cap cover in which a vent hole is formed;

a positive electrode tab connected to a positive electrode of an electrode assembly;

a conductive safety vent support having a hollow rivet protrusion passing through said vent
hole of said cap cover; and,

a conductive safety vent whose upper circumferential portion combines with the bottom
surface of said safety vent support to seal the hollow of said rivet protrusion, and whose
vertex contacts the upper surface of said positive electrode tab,

wherein said vertex of said safety vent separates from said positive electrode tab and said
safety vent is destroyed when the internal pressure of said battery increases to a

predetermined level.

An example of the present invention will now be described in detail with reference to the
accompanying drawings, in which:

FIG. 1 is a sectional view schematically showing a rectangular battery having a conventional
cap assembly:

FIG. 2 is an expioded perspective view of a rectangular battery having a cap assembly
according to the present invention:

FIG. 3 is a sectional view of the cap assembly according to the present invention; and,

FIG. 4 is the cap assembly or FIG. 3 viewed from the perspective of "A" in FIG. 3.

Referring to FIG. 2. a rectangular battery having a cap assembly according to the present
invention includes an electrode assembly 22 formed in a rectangular case 21 by winding
anode and cathode plates. which are coated by an active material, with a separator which
is made of a porous polymer rilm. being interposed therebetween; and a cap assembly 30
combined on the upper portion of the case 21. An insulating plate 23 is interposed between
the electrode assembly 22 and the cap assembly 30. The cap assembly 30 is electrically
connected by a positive electrode tab 22a, which penetrates the insulating plate 23 and

connects to a positive electrode of the electrode assembly 22. and a negative electrode tab

22b.
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Referring to FIGS. 3 and 4 showing the configuration of the cap assembly 30 in detail, the
cap assembly 30 includes a cap cover 31 in which a vent hole 31a is formed; a positive
electrode terminal 32 formed over the cap cover 31; and a conic conductive safety vent 33
whose upper circumferential portion is combined with the bottom surface of a safety vent
support 35 to seal the discharge hole 31a. The vertex 33a of the safety vent 33 is combined
in contact with the upper surface of the positive electrode tab 22a. At this time, it is
preferable that a welding portion (W1) between the vertex 33a and the positive electrode tab
22a is welded by a laser. As will be described later, when the internal pressure of the
battery increases, the vertex 33a is disconnected from the positive electrode tab 22a to

prevent current from flowing.

The cap assembly 30 can further include a tab fixing portion 36 for supporting the positive
electrode tab 22a to prevent the positive electrode tab 22a from being pulled and damaged
when the vertex 33a is separated from the positive electrode tab 22a; and a support 37 for
supporting the tab tixing portion 36. The tab fixing portion 36 is combined with a welding
portion (W2) on the upper surface of the positive electrode tab 22a by a laser welding
method. A hooking portion 36a formed on the tab fixing portion 36 hangs on a combining

portion 37a formed in the support 37, thereby retaining the tab fixing portion 36.

The tab fixing portion 36 and the support 37 have through holes 36b and 37b leading to the
vent hole 3la of the cap cover 31. respectively. An insulating plate 34 lies interposed

between the cap cover 31 and the positive electrode terminal 32.

Also. a conductive safety vent support 35 is provided to more safely combine the safety vent
33. The safety vent support 35 has a rivet protrusion 35a through which a hollow is formed
being connected to the vent hole 31a of the cap cover 31. The rivet protrusion 35a inserts
into the through hole 37b of the support 37, the vent hole 31a of the cap cover 31, the
through hole 34a of the insulating plate 34, and the through hole 32a of the positive
electrode terminal 32, and then is pressed flat using a press or another tools. In the case that
the safety vent support 37 is employed. the upper circumferential portion 33b of the safety
vent 33 combines with the bottom surface of the safety vent support 35 to seal the hollow

of the rivet protrusion 35a. A welding portion (W3) between the upper portion of the safety
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vent 33 and the safety vent support 35 is welded using a laser.

In the operation of the rectangular battery, current flows toward the positive electrode
terminal 32 via the positive electrode tab 22a, the safety vent 33 and the safety vent support
35, as shown in FIG. 3. When the battery is charged or discharged, the temperature inside
the battery increases due to conditions such as overcurrent, overcharge, etc. Accordingly,
a gas is generated from a chemical material including an electrolyte, thus increasing the
internal pressure of the battery. At this time, the safety vent 33 is pressed by pressure of the

gas generated inside the battery.

When the internal pressure of the battery increases to a predetermined level or higher, the
welding portion (W 1) between the vertex 33a of the safety vent 33 and the positive electrode
tab 22a is destroyed. so that the safety vent 33 separates from the positive electrode tab 22a.
Therefore, the flow of current is stopped. At this time. the positive electrode tab 22a can

be safely maintained since it is supported by the tab fixing portion 36.

When the internal pressure of the battery increases more and more, the safety vent 33 made
of a thin plate is broken, so that the gas in the battery is discharged to outside the battery

via the vent hole 31a. Thus. the internal pressure of the battery is reduced.

In the cap assembly for a rectangular battery of the present invention, when the internal
pressure of the battery increases excessively, the conic safety vent is destroyed to thereby
discharge a gas in the battery and prevent flow of current. Therefore, the safety of a battery

can be guaranteed. so that an over current or leakage can be prevented.
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CLAIMS

1. A cap assembly for a rec(gz_lr;gular battery, comprising:

a cap cover in which a vent holelis‘ formed;

a positive electrode tab% gonnected to a positive electrode of an electrode
assembly; - -

a conductive safety vent support having a hollow rivet protrusmn passmg
through said vent hole of said cap cover; and,

a conductive safety venthhose upper cxrcumferenual portion combines with
the bottom surface of said safety vent support to seal the hollow of said rivet
protrusion, and whose vertex contacts the upper surface of said positive electrode
tab, . -

wherein said vertex of said safety vent separates from said positive electrode

tab and said safety vent is destroyed when the internal pressure of said battery

increases to a predetermined levei.

2. A cap assembly according to claim I, wherein said vertex attaches to the upper

surface of said positive electrode tab by a laser welding.

3. A cap assembly according to claim | or 2, further comprising:

a tab fixing pomor; ﬁcombmed with the upper surface of said positive electrode

tab, and having a through hole leading to said vent hole formed therein and a hooking
portlon formed at upper edge thereof; and,

a support havmo a combining portion with which said hooking portion

combines, and a through hole leading to said vent hole, formed therein.

4. A cap assembly according to any preceding claim, wherein said safety vent has the
conic shape.
5. A cap assembly according to any preceding claim, further comprising a positive

electrode terminal which has a through hole leading to said vent hole and combines with the

upper portion of said cap cover having an insulating plate interposed therebetween.



6. A cap assembly substantially as shown in and/or described with reference to any of

Figures 2 to 4 of the accompanying drawings.
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