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battery is a rechargeable battery such as a 1 nlck 9 i

battéry, a lithiumbattery or a lithiumion battery

in many applications. Such &EQOMBa\rBYb&A?EERé( subj e i
pressures due to gases generated by chemical reactions mﬁmlmum WW
di scharged and recharged. Though not common, it is poss

battery to explode as a resul TERCHNECESEIRPLDUced. 15 Therighsre,. many
presently known secondary batteries have a cap assenbly provided W|th a

saf ety val ve whileh masenti sohentgen g@é@gsmr wg}hcand@yscblamege attd enfoenmed on
a cap _cover 0 reduce the pr ssure eq‘ﬂgatter
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nount ed on an upper end of the can Electrolyte is injected into the can

through an inlet port formed on the cap assenbly. Insulating nenbers are
di sposed between the el ectrode assenbly and the can. Referring to Fig. 3,
there i s shown a conventi onalBA4pKLs ND2ARTE The cap assenbly 2

conpri ses a ne%érlné/r%llgff)rat isg@0n4davr\§|l§i§ger)o/nisa£' rlégl?grrgeggfie battery such as a

10 nickel-metal hydride battery, a lithium battery or a lithium-ion battery

r nal

which is widely used in many applications. Such a secondary battery is
subject to high internal pressures due to gases generated by chemical
reactions when it is discharged and recharged. Though not common, it is
possible for the battery to explode as a result of the gases produced.

15 Therefore, many presently known secondary batteries have a cap
assembly provided with a safety valve which can discharge gases through a
discharge hole formed on a cap cover so as to reduce the pressure in the
batteries when the pressure in the battery is excessively raised.

The lithium-ion battery comprises an electrode assembly inserted

20 into a cap. A cap assembly is mounted on an upper end of the can.
Electrolyte is injected into the can through an inlet port formed on the cap
assembly. Insulating members are disposed between the electrode
assembly and the can.

Referring to Fig. 3, there is shown a conventionél cap assembly 2

25  The cap assembly 2 comprises a negative portion 4 welded on an upper end
of the can, a positive portion 6 disposed on a central portion of the negative
portion 4, and an insulating plate 8 disposed between the negative portion 4
and positive portion 6. A rivet 10 penetrates through the negative potion 4
and positive portion 6 is coupled to the positive electrode of the roll

30 electrode assembly.

In the above described conventional lithium-ion battery, if the
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of the can, a positive portion 6 disposed on a central portion of the
négative portion 4, and an insulating plate 8 di sposed between the
negative portion 4 and positive portion 6. A rivet 10 penetrates through
the negative potion 4 and positive portion 6 is coupled to the positive

el ectrode of the roll 30 electrode assenbly. In the above descri bed
conventional lithiumion battery, if the 1 11ITHHLIOITTIVITITITT220IHI T
*000002* pressure within the battery is abruptly increased by the gas
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mechani cahepioneds seodldangbaresl.ect rof oami ng process. The safety grooves
12 are broken gfen when the internal pressure of the battery.is jncreased
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then welded to provide, a seal. Fig. 4 shows,ag(?t her exan‘gl e of a,

convent i difathechgterysisnicyeased abavs & RIgasisr@ingd day ¢l fogresnoRisy enEngnsert ed
into the  inj i I .14 and is then welded to provide a seal. In the
above des[:k:lrgibglg%lrggﬁ(;\}gnetgﬁpé%%nﬁéap assenbly shown in Figs. 3 and 4, since

t he safety grockeslastdolyhe igjeetbndiolteld iy bmtneahohahe mogativer pediono# t he

negative rtion which is small in size, it is djifficylt to design and
d 10 optothe cap assemblly 2. After the electroﬁyte is fn]ecteg t&lrough tﬁeq]ole

14, a plug 16 is snugly fitted into the hole 14 and is then welded to provide
a seal.
Fig. 4 shows another example of a conventional cap assembly 2.

In this example, a ball(not shown) is inserted into the injection hole

15 14 and is then welded to provi'de a seal. |

In the above described conventional cap assembly shown in Figs. 3

and 4, since the safety grooves and the electrolyte injection hole are formed

on the negative portion which is small in size, it is difficult to design and
manufacture the same.

20 In the conventional cap assembly shown in Fig. 4, since the

diameter of the injection hole is small, it is difficult to inject electrolyte into

the can.

DISCLOSURE OF INVENTION
25 Therefore, the present invention has been made in an effort to solve
the above described drawbacks of the prior art.
It is an object of the present invention to provide a cap assembly for
a secondary battery, in which safety means can precisely operate at a pre-set
pressure to prevent the battery from exploding.
30 It is another object of the present invention to provide a cap

assembly in which the safety means can be easily formed, thereby reducing



manuf acture the sanme. 20 In the conventional cap assenbly shown in Fig. 4,
si‘nce'’'the diameter of the injection hole is small, it is difficult to
inject electrolyte into the can. DI SCLOSURE OF | NVENTI ON 25 Therefore, the
present invention has been nade in an effort to solve the above described
drawbacks of the prior art. It is an object of the present invention to
provide a cap assenbly for a secondary battery, in which safety neans can
precisely operate at a pre-set pressure to prevent the battery from

expl odi ngnamefacturing gAsisher obj ect of the present invention to provide a

cap assenbly ip whiGh L hg Sakely ABANS Ca. becasi iy, Lofarde dfgLely
To ~achi’eve  t ] tg, t

reduci ng 2 manufacturing costs. € above obj ec € present

i nvent i onsepbAYAIIE batteHE LRSI YinBak t &y i6@TWHISh Ngh &le@Rod Otz sefibih igan
el ectrode assenbly is inserted; a cap assenbly nounted to an openi ng of
the can; iaperteth 5 cRpceswigbly impertedoto han cOpeRimad Adnthg ¢akasendnanof the

o et ore R 2y te Rpis ol o e B oot Coht M SR AR P AR oo 2

negati ve sapetinembet nidentedpoasganbtioseRhefets@bdlyte tjectiah doye.menber is
inserted into and wel ded on the 10 el,ect,rolﬁlte I njection hole. )
Al ternativel y, Rmgéerabbet thenslassrolyte migpierdnols thdounedtomla tegatififect i on

s made. o Se R SRR R /o "t he ar oup caneisting of al um num -
ni ckel , stainl fysfatbd),, thendafeitg kabmdiek dsngserted into and welded on the
10  electrolyte injection hole.
Alternatively, the safety member is disposed on the electrolyte
injection hole and is welded on the negative portion.
Preferably, the safety member is made of a material selected from

the group consisting of aluminum, nickel, stainless steel, and nickel gilding

15  steel plate. _

Preferably, the safety member is designed to be broken by battery
pressure of about 10-30kgf.

Alternatively, the safety member is provided with a plurality of
grooves.

20
BRIEF DESCRIPTION OF DRAWINGS

The present invention will become more fully understood from the
detailed description given hereinbelow and the accompanying drawings
which are given by way of illustration only, and thus are not limitative of

25 present invention and wherein:

Fig. 1 is a cross sectional view illustrating a secondary battery
where a cap assembly according to a preferred embodiment of the present
invention is employed;

Fig. 2 is a plane view illustrating a cap assembly of a secondary

30 battery according to a preferred embodiment of the present invention;

Fig. 3 is a plane view illustrating a conventional cap assembly of a



15 steel plate. Preferably, the safety nmenber is designed to be broken by
battery pressure of about 10-3Ckgf. Alternatively, the safety nenber is
provided with a plurality of grooves. 20 BRI EF DESCRI PTI ON OF DRAW NGS The
present invention will becone nore fully understood fromthe detailed
description given hereinbel ow and the acconpanyi ng drawi ngs which are
given by way of illustration only, and thus are not Iimtative of 25
presént invention and wherein: Fig. 1 is a cross sectional view

i | | ust r atsengndaryebaitera; yndattery where a cap assenbly according to a

preferred enbodi.nent. of the present _ i.nventi S | o Fl js a
pl ane view il Jer tlFr?gplgnggpe%slglél%rgf’bnéfangklg%c%oﬁ] aegglo%gg%%tatsg?}?ggccordi ng
to a prefgry esksrdaedibaeety of the present invention; Fig. 3 is a plane view
illustrating a conventional cap assenbly of a 3 secondary battery; and

Fig. 4 is a plane view illustrating another conventional cap assenbly of a

secondary bat ﬁlfl Nﬁgﬁ—ﬁ\b e follow ng
i's thce:i’ descri %ﬁ%rri; géﬁ% lg/rae%eérgeﬁdﬁ@@;@n@ent sT-Eggcior ing to H:e pr esent
invention. |In the dicdlwigg lis keher efieeciption olineiealpsefeaval baabodseehtso

identify like elements in each figure. Referring first to.Figs.. 1 and 2,
there ar @esaE: itpelthe SREWHENA IMENEERY | orldl thEeWr BV Ing.sddendslSrenstt ery

where a Cﬁﬂn@ﬁﬁ?ﬂmﬂ bedn %%88rtgii89mtiﬂ/ like elements in each figure.

Referring first to Figs. 1 and 2, there are respectively shown a

10 sectional view of a secondary battery where a cap assembly 24 according to
the present invention is employed and a plane view of the cap assembly 24.

The cap assembly 24 of the present invention is coupled on an u'pper

end of a can 22 in which a roll electrode assembly 20 consisting of a

positive electrode, a negative electrode, and a separator, and electrolyte are

15 received. The can 22 contacts the negative electrode by a tap (not shown).
Insulating plates 26 are provided at upper and lower ends of the
electrode assembly 20 to prevent the electrode assembly 20 from contacting

the cap assembly 24 and the can 22.
The cap assembly 24 comprises a negative portion 28 which is
20  welded to the upper end of the can 22, a positive portion 32 formed on a
central portion of the negative portion 28, and a rivet 34 mounted
penetrating a central portion of the negative portion 28 and positive portion
32.  An insulating member 30 is disposed between the negative portion 28
and positive portion 32. The rivet 34 is used as coupling means for
25 coupling the positive portion 32 with the negative portion 28.  An
insulating member 36 is disposed between the rivet 34 and the negative
portion 28. The rivet 34 is connected to the positive electrode of the
electrode assembly through a tap 38. That is, the rivet is used as a
terminal for connecting the positive electrode to the positive portion 32.
30 An electrolyte injection hole 40 is formed on the negative portion 28 to

inject electrolyte into the can.



the present invention is enployed and a plane view of the cap assenbly 24.
The cap assenbly 24 of the present invention is coupled on an upper end of
a can 22 inh which a roll electrode assenbly 20 consisting of a positive

el ectrode, a negative electrode, and a separator, and electrolyte are 15
recei ved. The can 22 contacts the negative electrode by a tap (not shown).

I nsul ating plates 26 are provided at upper and | ower ends of the electrode
asseibly 20 to prevent the el ectrode assenbly 20 from contacting the cap
assenbly 24 andAitheuglaninzhisTkmbapimensead| glegrobisaphiieeison hrdgat? vie

portion 28 whi.ch i 2 . ded. e er..end o itive
portion th“PSPn%'}] t%% nggaﬁﬁtg%tmg‘o??’i toh;épgqcatt%g %gé}é‘% ?@%ng‘grvfeuzéﬁ%ﬁﬁgﬁand a
rivet 34 pmunfied nqangiteationidseeciuk@bupoat ibenfopmetdhen tiegedn 22. portion 28
and positive portion 32. An insulating nmenber 30 is disposed between the

negative porti ohitgBthaplgcpedyteiivanjssied sHodhe crpeZsithetnizgtion hpledlas
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el ectrode of the electrode assenhly through a tap 38. That is, the rivet
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positive portio An I bR i s, f n the
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negative portion 28, the location of the electrolyte irﬁj ctian th| 40 is
not | 0ni thadetdd-t nil §e safefyt Rinke Bdtpesationed O8r ined nifrttte et 49ds welded t he
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The safety plate 42 is for preventing the explosion of the battery.
That is, The safety plate 42 is formed having the thickness or rigidity less
than that ot the negative portion 28.

15 Alternatively, in the case where the safety plate 42 is made in the
same material as the negative portion 28, safety grooves 44 are formed on
the safety plate 42 through a mechanical process, etching or electrofoaming
process. The safety plate 42 are broken open when the internal pressure of
the battery is increased above a predetermined level, thereby preventing the

20  battery from exploding.

More in detail, the safety plate 42 may be made of a material
selected from the group consisting of aluminum, nickel, stainless steel, and
nickel gilding steel plate.

Preferably, the sa.fety plate 42 is designed to be broken by the

25 internal pressure of about 10 - 30 kgf.

Therefore, when the internal pressure of the battery is increased
above a predetermined level by gas generated when the battery is charged
and discharged, the safety plate 42 is removed or cracked, thereby enabling
gas from the battery to be exhausted to reduce the internal pressure.

30 While this invention has been described in connection w_ith what is

presently considered to be the most practical and preferred embodiments, it



42 may be formed having the sane size as that of the injection hole and

i hser'ted into and wel ded on the injection hole 40. Alternatively, the
safety plate 42 may be formed having the larger size as that of the
injection hole 40 and is positioned to cover the injection 10 hole 40. The
safety plate 42 positioned on the injection hole 40 is welded on the
negative portion 28. The safety plate 42 is for preventing the expl osi on of
the battery. That is, The safety plate 42 is fornmed having the thickness
or rigidiisytpesadersiondt Haat dhet hevandiya i e ndr dinskied8to 1eheAl diselnseidvel v,

in the case wWhere the saf |ate 42.is made in the .same material as the
negat ve SEPeTEHEnss BRLSFLEY sPhBb . i EplBY B kRt feriBRS radfeifinste 42

t hr ough Qarﬂf%gameﬂ@aht REQS@SMentd WNdNeh&ho@s dathfedafniiilg tHY QpR$S andhe
safety plate 42 are broken open when the internal pressure of the battery
i s increasefcafolie appsndeéicddimsned | evel , thereby preventing the 20
batte%y fromexploding. Mire in detail, the safety plate 42 may be nade of
a material selected fromthe group consisting of alum num nickel,
stainless steel, and nickel gilding steel plate. Preferably, the safety
plate 42 is designed to be broken by the 25 internal pressure of about 10
- 30 kgf. Therefore, when the internal pressure of the battery is increased
above a predeterm ned | evel by gas generated when the battery is charged
and di scharged, the safety plate 42 is renoved or cracked, thereby enabling
gas fromthe battery to be exhausted to reduce the internal pressure. 30
VWhile this invention has been described in connection with what is
preseft |y considered to be the nost practical and preferred enbodiments, it
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is to understood that the invention is not limted to the di scl osed

enbodi nent ,

but, on the contrary is intended to cover various nodificat

and equi val ent arrangements and net hods included within the spirit and
scope of the appended clains. 5 10 15 20 25 30 6 Wat is dained
1. A secondary battery conprising: an electrolyte injection hole forned on
at |l east one of the can and 5 the cap assenbly; and a safety nenber to
closé the electrolyte injection hole. 2. A secondary battery of claim1
wher ei n tYehat icClaigued 1sij ection hole is fornmed on a negative portion
the cap assenbly. 10 3.. A secondary battery of claim1l, wherein the safety

menber

is

inserted into and wel ded on the electrolyte injection hole.

secondary battery ofsaonidaryl banber ebmptRéngaf ety nmenber is 15 di sposed
the electrol yte in'&ecction haol e and i s wel ded on the negative portiaon.

secondary batt eiy€

t@l gieniniecip eile formedgretay lagstoene jof thgaern anda

materi5al tﬁglc%gtaesgeltn(rljﬁ)ﬂg glrl}p group consisting of alum num nickel, 20
, i ckel

st ai nI"ess 'St e&l

10
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an gilding steel plate..
a safety member to close the electrolyte injection hole.

2. A secondary battery of claim 1, wherein the electrolyte injection

hole is formed on a negative portion of the cap assembly.

3. A secondary battery of claim 1, wherein the safety member is

inserted into and welded on the electrolyte injection hole.

4. A secondary battery of claim 1, wherein the safety member is

disposed on the electrolyte injection hole and is welded on the negative

portion.

5. A secondary battery of claim 1, wherein the safety member is

made of a material selected from the group consisting of aluminum, nickel,

stainless steel, and nickel gilding steel plate..

6. A secondary battery of claim 1, wherein the safety member is

designed to be broken by battery pressure of about 10 - 30kgf.

7. A secondary battery of claim 1, wherein the safety member is

provided with a plurality of grooves.

8. A secondary battery of claim 7, wherein the safety member is

inserted into and welded on the electrolyte injection hole.

9. A secondary battery of claim 7, wherein the safety member is

i ons
is:
’of
4. A

on
5. A



6. A secondary battery of claim1l, wherein the safety nmenber is designed
to be broken by battery pressure of about 10 - 30kgf. 25 7. A secondary
battery of 'claim 1, wherein the safety nenber is provided with a plurality
of grooves. 8. A secondary battery of claim?7, wherein the safety nmenber is
inserted into and welded on the electrolyte injection hole. 30 9. A
secondary battery of claim?7, wherein the safety nenber is 7 disposed on
the electrolyte injection hole and is welded on the negative portion. 10.
A secondatiypbsdt enythef etdcsiraty ® imfeerionnholeeasdfist wehdatbomn ke nSgatide of a
material selected fromthe group consisting of alum num nickel, stainless
steel andHH'ORel gilding steel plate. 11. A secondary battery of claim 7,
wherein the safety nmenber is designed to be broken by battery pressure of
about 10 - 30 kgf. 10 15 20 25 30 8

10. A secondary battery of claim 7, wherein the safety member is
5 made of a material selected from the group consisting of aluminum, nickel,

stainless steel and nickel gilding steel plate.

11. A secondary battery of claim 7, wherein the safety member is
designed to be broken by battery pressure of about 10 - 30 kgf.
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