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SECONDARY BATTERY TECHNI CAL Fw‘—mvention relates to a

secondar ywpabhesy and, nmore 5 pa[\“\mwmm \m‘“ ‘E saf ety systpgepRRoflodgsondary

battery which can reduce interna ereof to prevent the

expl o'si on of the secondary batte ART Cenerally, a secondary
battery Is a rechargeabl e battery such as a 10 ni ckel -metal hydri de
battery, a lithiumbattery or a lithiumion battery which is wdely used
in many applications. SuchSECEONDARYBAETERY subject to high internal
pressures due to gases generated by chem cal reactions when it is

di scharged and recharged. Though not common, it is possible for the

battery to explode as a reSUII'(EQ‘fHNICALSﬁE{gBdUCGd 15 Therefore, many
presently known secondary batteries have a cap assenbly provided with a

saf ety val ve whhehpresentiiigykatige uelates tor susgcomdady shdtterye and| ernbna,r med on
a cap cover. s s to reduce the pressure in th batteri when

o cour btictfTha ey RfEtYs SUHER Bty @r peropduy Daery iwhwﬁma&n s B y
conpri seﬁu@:@la%?sgsw@@hm?@@ gvevaaeﬂh%@ 168ohMBfahR &@Bnd embly is
mount ed on an upper end of thé can El e troI yte I's iInject d |n "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 is shown a conventi onaBAGKGROMWND ARJ5 The cap assenbl y 2
COTpr | oes 8 MR oL B bR, BB IE ey ST 1 on
4, afyf aickephéthi RYdAURALR Y] £ PieRRAn BALEEE Br bNBhTe@ 0NV Satbt WALH?
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 conventional 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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and positive portion 6. A rivet 10 penetrates through the negative#potion 4

ard Posgtive pﬁgfion 6 iﬁ coupled to the positive electrode of the roll 30
el ectrode asse y. In the above described conventional | p¢&fiiosoces:
battery,wlq99f2ﬁ§9‘1 ~ 11l ~TIHIIHTIHTIH TN H ~Il~ii>é *Og%odgl* WO

99/ 27591 PCT/ KR98/ 00082 pressure within the battery is abruptly increased
by the gas generated therein, the battery may explode. Thus, there is ‘
provi ded gas rel ease neans in the secondary battery. That is, safety

gr ooves ane LWatmd the bheeryeqatibrapaer inaeagedfbyt the Basageresatedbl y 2
t hr ough I?';%rsnetchani cal process,ﬁetchi ngpo? el ect rofoyt' n : ggé]eess. They
saf ety gheosies the batterp ke AxXplose. vitals, there; it RIOY ergp ggg $ g{eése SrcathRe

battery is. increased above a predeterm ned level, th b i
battery W%S&fﬁpamyngat? P , thereby preventing the

AN el ectrolyte injection hole 14 is formed on the

negative portipRatdis, 1fedf grbevEAp? ass €oiahyd n thd hegative pettean #odfithe i s
injected through the hole 14, a lug 16 is snugly. fitted into the hole 14
and |sst_t¢~mlame¢mbly o timowghda meshapical mrg.ce%,sq% 2aRbtHEFtIe P& of a
conventional c ass ly 2. | ' kg§rd Nser
ot hePtenest: T Bn LS Seppvend 2 e RESREpfien i s R Brcskare MRRT RS
above deggihdeditepnyeniireastd abpvasspradeyershimed lenveksi hsretyy paenkmingsi nce
the safety grooves and the electrolyte injection hole are formed on the
negat i vethsobatiesy frAMcexplodiigl | in size, it is difficult to design and

Gince the i anbrpecyiie iAARIY BBIq 85 AR ASEEIN HepRHe PO T o
inj egd ebeend ehpyuesdmbly 2 hafeanhe electrolyte is injected through the hole 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
14 and is then welded to provide a seal.
15 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.

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

20  of the injection hole is small, it is difficult to inject electrolyte into the can.

DISCLOSURE OF INVENTION
Therefore, the present invention has been made in an effort to solve
the above described drawbacks of the prior art.

25 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.

It is another object of the present invention to provide a cap
assembly in which the safety means can be easily formed, thereby reducing

30 manufacturing costs.

To achieve the above objects, the present invention provide a



DI SCLOSURE-"OF | NVENTI ON Therefore, the present invention has been nade in
an effort to solve the above described drawbacks of the prior art. 25 It

i's arn Obj\ﬁggmflfsmt he present invention to provide a cap asyeiatposiondsz 2
secondary ttery, in which safety neans can precisely operate at a pre-set

pressure to prevent the battery fromexploding. It is another object of the
_present invention to provide a cap assenbly in which the safety nmeans can
be easily formed, thereby reducing 30 manufacturing costs. To achieve the
above ohjeg6h8aryt batteresmplisiognti oan Anoyiwkich a? dMEcHBUR75&Embly is

PCT/ KR98/ 00082 secondary ttery copprising a can into which an el ectrode
assenbl ymsgrteqi;nsaerqa@d;asaerehgv J8eBptd, oo @Rt @@ef‘H’%arPfgﬁgﬁi A ofal¢h@Ncan; and

an elec -0 |0 d f ap,and cap;
and a s%?‘g{%fﬁn%r%giee?ﬁwguﬁ?%k@ﬁ gﬁlt ?gibcﬂ%gsolg%t et%]ggl?raéfd]yte %ﬁi %rjldeiction

hol e. 5 fafefyemehiber mbeneldewt ightly €losy thetélectrbbite injctionntealeon a negati ve
portion of the cap a?serg)l y. Preferably,. thﬁ@faf.etﬁ%%gber Is inserted into
and kel ded on Ruederablycthgielectrolyie apjestianhole As ¢ i 98| § NGEAIVEAf et y
menber | | SP ctrolyte 10 injection hole and is wel ded on

t he negaﬁ?@fé)%pgfﬁlgo%b E’%%Pgélgbl y, the safety nmenber is made of a materi al
sel ect ed fromPreferapipurhe gasétyt memindr & imsented) imtioc kel , wsldeidnbasthest eel |

and nickel gilding steel plate. Preferably, the safety nenber is designed
to be brelRetiobite patacton hals. pressure of about 10-30kgf.

Alternatively, the safety member is disposed on the electrolyte
10 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
steel plate.

Preferably, the safety member is designed to be broken by battery

15  pressure of about 10-30kgf.
Alternatively, the safety member is provided with a plurality of

grooves.

BRIEF DESCRIPTION OF DRAWINGS
20 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
present invention and wherein:
Fig. 1 is a cross sectional view illustrating a secondary battery where
25 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
battery according to a preferred embodiment of the present invention;
Fig. 3 is a plane view illustrating a conventional cap assembly of a
30 secondary battery; and

Fig. 4 is a plane view illustrating another conventional cap assembly



Alternatively, the safety nenber is provided with a plurality of grooves.
BRI EF DESCRI PTI ON OF DRAW NGS 20 The present invention will beconme nore

fully understood fromthe detailed description given her ctmai d the
accorrpanWﬂé’wﬁVrsgw ngs which are given by way of iIIustra?’: on oﬁ%@and
thus are not Iimtative of present invention and wherein: Fig. 1 is a-

cross sectional viewillustrating a secondary battery where 25 a cap
assenbly according to a preferred enbodi mrent of the present invention is

enpl oyedéffggcquair? b’%tﬁélrfd_ne view illustrating a cap assenbly of a secondary
battery according to a preferred enmbodi ment of the present invention; Fig.
3is aplane viewillustrating a conventional cap assenbly of a 30

convent | onar BESTMORE FOR GARRYEIE B It ERPTONCEr
battery. BEST MRDEJIRRYARRY! M6 QAdEcAbEOhNYENTHODrEherré@! Edbotimistst he

description of the preferred enbodinents 5 according to the present
i nverst i crccordinghto theapresgnt linkentien ohethe dravving| like refesenee pumssalst o

identify |ike elements.in fl Ref eryi first to Figs. 1 and 2,
there arléavreegepeé’c‘t]ﬁfgf%lldser?ct)agqg(e é%ﬁ(%gﬁé e\%lc'é‘vf\?%*re'a secondary battery where
a cap assenbl yRefereiagofidstngo t Bigst hie gardegntheraivaret respectvelyplshped and a
pl ane view of the cap. assenb|y 2b4. 10 The cap assenbl) %g of té}‘e pr esent
i nvent i o¥eCHiON@bYpiE PIoh sgeP DatisEy Whers & §aP 295¢1H \?/lbh RCEOFYPR ¥l ect r ode

assenb| yth%opr%%ﬁ:‘ti iveRdoffis @mployed and a plane view of the cap assembly 24.
10 The cap assembly 24 of the present invention is coupled on an upper
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
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
15  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
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
20 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 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
25 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. An electrolyte injection hole 40 is
formed on the negative portion 28 to inject electrolyte into the can.
Although, in this embodiment, an electrolyte injection hole 40 is
30 formed on the negative portion 28, the location of the electrolyte injection

hole 40 is not limited to this structure but can be formed on the can 22.



positive el ectrode, a negative electrode, and a separator, and electrolyte
are received. The can 22 contacts the negative el ectrode by a tap (not

shown) . \,ng plates 26 are provided at upper and | oywir &kydmose t he
15 el ect rk‘(’)r%gglg’églerrbly 20 to prevent the electrode assenbly 20 from

cont acting the cap assenbly 24 and the can 22. The cap assenbly 24
~conprises a negative portion 28 which is welded to the upper end of the
can 22, a positive portion 32 formed on a central portion of the negative
portion 28, anAfter the etecirblytuistinjec@d petretheatam??2 athecinjectiophotd 46 of t he

negative portion 28 and positiye tion. 32. An i ti nb 30 i

di sposed‘sgﬁ ﬁlqsﬁé%yeﬁgﬁfwlpéﬁﬁf%rinz@ls gmoég@:egf,u gﬁé?‘%b' a@e‘.r‘z TheI >
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t he ri veinsétedrintd aed megjded va therinjentidiBholEnd0.ri vet 34 25 is connected to

the positive el ectrode of the electrode_.assenbly. thr h.a ap, 38. That
s, the rivet ASCTRRINEY, e SRIRHAMIEIOA2 B ?ifﬁﬁmf’ag%d’d‘égtq&‘\?gla’%?rectrode

to the p{lﬁétds“cﬁaf%'ftthggnf@:tidﬂnhgiee@f)ra‘?xldyfs odtiBhEl B dRet 1fi8 AW%“{ med on
t he negative portion 0 Inject electrolyte into the can. ough, in

t hi s enblslierdhtThesafety platel42 positijoaedicmthecingection hole3d0 immreddedont he
negative portion 28, fhe #ocat ion of the electrolyte injection hole 40 is
not |i mi tenegativg ROEIAN28ure but can be formed on the can 22. 4 WO

99/ 27591 PCT/ / ter ; el SeH1RLEGE hat can 22,
the injecti onwm?esgggéizglqﬁlé gﬁ |1§§/|T§|r ?srgg&l%tsﬁ% tggf%%ﬂ}af)‘?’gt gflé{g@ t%rﬁit is

enboti neThat if)elsakefety glatee422s foanedehévingethehthickmessher signditgiless as t hat

of the inpjection_hole and insert into and wel ded on the injection hole
40. 5 AI{R?P af ot ?HFE%tlgﬁﬂ’Qf?o’b&'gte 42 may be formed having the |arger

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

15 process. The safety plate 42 are broken open when the internal pressure of
the battery is increased above a predetermined level, thereby preventing the
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

20 nickel gilding steel plate.

Preferably, the safety plate 42 is designed to be broken by the
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

25 and discharged, the safety plate 42 is removed or cracked, thereby enabling
gas from the battery to be exhausted to reduce the internal pressure.

While this invention has been described in connection with what is
presently considered to be the most practical and preferred embodiments, it
is to understood that the invention is not limited to the disclosed

30 embodiment, but, on the contrary is intended to cover various modifications

and equivalent arrangements and methods included within the spirit and



size as that of the injection hole 40 and is positioned to cover the
injection hole 40. The safety plate 42 positioned on the injection hole 40
i-s wel dedygRenridde negative portion 28. The safety plate 4%drgkiediooos:2
preventing the explosion of the battery. 10 That is, The safety plate 42
is formed having the thickness or rigidity less than that of the negative
portion 28. Alternatively, in the case where the safety plate 42 is made in
the sanme material as the negative portion 28, safety grooves 44 are forned
on the sedna 9f fleagprpermednglégh a nechani cal process, etching or

el ectrof oam ng 15 process. The safety plate 42 are broken open when the
internal pressure of the battery is increased above a predeterm ned | evel,
t hereby preventing the battery fromexploding. Mire in detail, the safety
plate 42 may be nade of a material selected fromthe group consisting of

al um num nickel, stainless steel, and 20 nickel gilding steel plate.
Prefegably, the safety plate 42 is designed to be broken by the 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 25 and discharged, the safety plate 42 is renoved or
cracked, thereby enabling gas fromthe battery to be exhausted to reduce
the internal pressure. Wiile this invention has been described in
connection with what is presently considered to be the nost practical and
preferred enbodi nents, it 1is to understood that the invention is not
limted to the disclosed 30 enbodi nent, but, on the contrary is intended to
coveltOvarious nodifications and equi val ent arrangenments and net hods
included within the spirit and 5
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WO 99/ 27591 PCT/ KR98/ 00082 scope of the appended clains. 5 10 15 20 25
30 6 WD 99/27591 PCT/KR98/00082 What is Cainmed is: 1. A secondary
battery c‘gggg,?ggﬂ an electrolyte injection hole formed grEkriszmes2 one of
the can an e cap assenbly; and a safety nmenber to close the

el ectrolyte injection hole. 2. A secondary battery of claim1, wherein the
el'ectrolyte injection hole is formed on a negative portion of the cap
assenbly. 10 3. A secondary battery of claiml, wherein the safety nenber
is inseWhdtiistClaimleddsded on the electrolyte injection hole. 4. A
secondary battery of claim1l, wherein the safety nmenber is 15 di sposed on
the electrolyte injection hole and is welded on the negative portion. 5. A
secondary batt?ré&fco%'dﬁi’ﬁbéttei'y‘%ﬁbﬁ‘lshﬁ@ safety nmenber is nade of a
material selected fromthe group consisti of alum num nickel, 20

stai nl ess st eehn edectrolyt&ahjegition hglesf@mlecgl

cl ai m 1, tl\ll\éngelipeIaQSé héaly?%;lgty menber is

oat et least omesefdheimap and tery of

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.
10
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
15  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,

20 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.

25 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.
30

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



designed to be broken by battery pressure of about 10 - 30kgf. 25 7. A
secondary battery of claim1, wherein the safety nenber is provided with a

pl ural i t;év(p;mg,gﬂoves. 8. A secondary battery of claim?7, pheigosiodoge safety:
menber is 1nserted into and wel ded on the electrolyte injection hole. 30

9. A secondary battery of claim7, wherein the safety nenber is 7 WO -
99/ 27591 PCT/ KR98/ 00082 di sposed on the electrolyte injection hole and is'
wel ded on the negative portion. 10. A secondary battery of claim7,

wher ei n dibgostall ehytherbsirdlgte njeedenchok natersi alelded e ¢k frregativhe group
consi sting of alum num nickel, stainless steel and nickel gilding steel
pl ate. PPOrtiklsecondary battery of claim 7, wherein the safety nenber 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.
10
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