; >?e3ex/ V x, xxyz8zz6{TV{ $ s~e=,, ~, e~ ~, ,3Marz~~ SECONDARY BATTERY The
. present- invention relates to a secondary battery and. nore 5 particularly,
a safety syste ndary battery which can reduce internal pressure
thereof to pr”ﬂﬂ@ﬂﬁl”l@“@i‘@ﬁpl osi on of the secondsﬂy tﬁ@tbtﬁfeét-ar‘mﬁ?@dﬁ@ ART
Generally, a ttery is a rechargeable %attery such as”a
ni ckel -metal hydriseles*battery, a lithiumbattery or a lithiumion battery
which is widely used in nany applications. Such a secondary battery is
subj ect townmm mnm pre rated by cheni cal
reacti ons |” I 'lnmcharg%gg%wg‘%g’rgggﬁﬂﬁgxh not common, it is
possi bl e for thechaitery to explode as a result of the gases produced. 15
Therefore, many presently kno e A i,es have a cap assenbly
provided with a safety val ve mgﬁﬁf‘éﬁﬁﬁét%ases t hrough a clischarge
hol e formed on a p ver, e t he L e h t i.es
when t he pressurg%i%npgﬁsee%btaf@ee?@léns %}ﬁ%gggo\/g ;?B?g‘?@‘g@ b‘?ﬁgh( ﬁlﬁ?uhﬂ?ﬂg%n
bat t erys copprtiqdarign ®l edfetyodgsagaenbl ¥ saerdued Ratdmt oviacRapan Arahpc
assenbly is nounted on an upper end of the 0111. Electrolyte isb i njected
into the cHHCiMHAIGASES ihsree! opteviest Kk Rl asion o Abe a8c¥MBITY LatsINI ati ng
nmenbers are di sposed between the el ectrode assenbly and the can. Referring
to Fig. 3, there is shown a conventional cap assenbly 2. 25 The cap
assenbly 2 conprises a negati V%joﬁ@némw%q{qn an upper end of the
can, a positive portion 6 disposed on a central portion of the negative
portion 4 and anGersuwhHy] ngs¢edmidarg litspesada hecheereable baegay i suehpes ta on ~

and positive rtio . Ariyet 10 peneirates through the negativ otion
~I and'posi ?‘5%‘%‘8?& gbfdéldiesY’éHGbY’e& t"égt‘%’é BLED W 8 HERIEHAOBS gf“ﬁ%"-"

c-roll 30 g rde,; Ly .ol B the : Cri vent i qn ,
lithiunmi o‘r?lggbt gr ?/l,la?gﬁpﬁéedlm Hléfl}gs% u%/zgl(gﬁZetS?aT??C%g%/&%%g gérté%rs\'u}se

wi t hi n t heshhjdcer yo ilsighbrinptrhyl ipresaaseddby toherages gameatddedyt dreaiinal t he
battery may expl ode.. Thus, there is, provided s rel ease neans in the,
secondary. BSREGPYS e 15 & dSaharesdyRBOVEEhArE Uar ol ROy SBACE FAHEORe dai ve
portion 4 : } QAfERed et ching or
el ectrof oa 'Or?glkg?ggg?g? ﬁéﬁg@ggggwgﬁﬁgééslg?g?Zﬁ%%glé%sﬁﬁopen g/nen t he

i nterndb pressur el'ludrefdue, bannhgr prassntlyckpawad sabmuiarg pattdetetmveed tavel ,

t hereby preventing the, pattery fram expl oding, An el ectrolyte injection
hole 14 is “Fé?’ﬁ‘bépg (?ﬁOYHg%nE’Q ?\Fé?%r‘f ol V-V-HkﬁFhl caf p& &%@éé%%oﬁglhﬁter
t he el ectrQliytiCrros hHiee I . i u \
tted inta Phems) Aol e e S eh o5 0 e Y e oS it
anot her exdmpieriasf wheadheegntiamalindhp tasteepts gx@essivelyhiassedxanpl e, a

bal | (not shown) i.s, inserted.into the injection hole ~ 14 and.i s then
wel ded 1 o' pr ovi det ¢ JITHURTipr 1 lesh, O BESFS e Airitedh FonanObag naSSEkbI y
shown i Fijgso 2 @pd 4A FapcasidiBbBAfiet ¥iodhhQY &h aarxhd_u??@reénﬁftdffwé &an.

injection hole are formed on the négative portion whi is small in size,
it is diffillgictrodpledissinjactdt intaethef ot threughears amtst pRot formeed wothentp onal

cap assenbly shown in Fi 4, since the dianpter of the injection hole is
smal | it i GSEMY cul tI“Pg‘?}‘HT?ecf“eé‘ie“é%‘tsrd?trﬁt it h‘clzeqé‘éﬁ‘ﬁ‘4 SPsc bR er
| NVENTI ON 255sEhes19fa0idethet &, pPresent invention has been nade in an effort to

sol ve the above described drawbacks of the prior art. (t is an object of
the present invenRe&ing it Big.ob theraps shasenisl gorfventnadcopdasgmbdy ery, in

whi ch saf ety, neans_can.nregisely.operate at a pre-set pressure to prevent
the battery! IY GRPSRSEOHGE SIORFSSRS: Brgees PoRlifct belerE of du biplt ehd™
i nvention tef fiO¥hRC HoRARNVEPSRTBH S URpHHEE Bt HeeRAREDYr(IRABS tR&MRaAtieasi |y
fornmed, thereby reducing 2

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 clectrode of the roll

30 clectrode assembly.

In the above described conventional lithium-ion battery, if the



Substitute sheet - 13 May 2002 -3 manufacturing costs. To achi eve the above
. objects, the present invention provides a battery including a can and a cap
assenbly, conprising: an electrolyte injection hole formed in at |east one

of the .can or the cap assenbly; and 5 a pr essphgsgg{é g{eeqaf%mm
arranged to close the electrolyte injection hole. Preferably, the

electrolyte injection hole is forned on a negative portion of the cap
assenbly. Preferably, the safety nmenber is inserted into and wel ded on the

el ectrol yg?catsﬂ]rgc '11?1[ l bajtpcrg‘"ﬁ r %%L'gﬁgl Yne) ch{i| h¥ a5 ‘%ﬂtlslt

di sposed Te I'Nj I's” wel’de hg” ' neg ‘tlve

portion. BHigkéatiabhy l)attm sigdetexpredber Tlmsr;radereflsa plframrejdalgasef@emd from
the group consisting of alumnium nickel) stainless steel, and nickel
gi | di ng stwEINspngihe seepadarubaiiesy.t he safety nenmber is desi gned to be

br oken by batt er r-es t f A h fety
menber 1S provi ed vmgt %Hg&bll ”rog’f%:% 121?”%38%8%2 mBélfeltEI?l B@ggg{%g{} %:éﬁ
DRAW N&S  The cpp esserih bl 2ethtoogh withkcladoakprouess, diching undicstafodnfingm t he

detail ed 20 description %I ven hereinbel ow and t he acconpanyi ng dr awi ngs
whi ch ar e PgPeess- byl iaypabatyigrogyes d2iash bsaken opsa wher the BtRoral NTRFLHE  ve of

Present ¢ PASRL B RRENy Ebye b bR RIEHIRRASREEL AABke Bl veniing

|IIustrat|ngasec ere’'a cap assenbly’acc

pref erred teoadicreitorafedfledprgesent invention is enployed; Fig. 2 is a

pl ane view illustrating cap. assenbly of .a secondary battery accordi ng 25
to a preferred e%%@ch?%ﬁ}(yt%fmiﬂl%\'b@énw|1F'|\f8F1‘PF N thgynegative PR vi ew

i Il usypat ldagtn% gQ{}Vﬁ@&hﬂﬁ I Ca?\(’%‘tgls?r@le)’ec{?folgte szll'Rﬁc'téthtﬁrWQhe xjc:fc May

2002 secon ary tery; drig ['Ustratihg anot her
convent i onlal. «ppigd Seistdnm g fmaiacxmdmeyhcblatléélayld i5 tBESTWMIRE tBOR SARRYI NG
QUT THE | NVENTI ON The following is the description of the preferred

enmbodi mentsS%Ccording to the present invention. In the drawing, |ike

reference numeratiy Ray6WeaRoHRE%MpIREST 4 EYnb kG0 G M sselibigash figure.
In this example, a ball(not shown) is inserted into the injection hole
15 14 and is then welded to provide 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.
[t is an object of the present invention to provide a cap assembly for
a sccondary battery, in which safety means can precisely operate at a pre-set
pressure to prevent the battery from exploding,
30 [t is another object of the present invention to provide a cap

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

o



Referring First to Figs. 1 and 2, there wire respectively shown a sectional
. view of a secondary battery where a cap assenbly 24 according to the
present invention is enployed and a plane view of the cap assenbly 24 The
cap assenbly 24 of the present invention is co IPRSN a
can 22 in which a roll electrode assenbly 20 cdlsgjs?iggttﬁaﬁ%?ﬂjaﬁgo“gﬁ??/?

el ectrode, a negative electrode, and a separator, and electrolyte are 15
recei ved. The can 22 contacts the negatdive electrode by a tap (not shown)
Insul ating plates 26 are provided at upper and | ower ends of the el ectrode
assenbly 20 to prevent the el ectrode assenbly 20 from contacting the cap
assenbl y (70 SRRK.22. The cap assenbly 24 conprises a negative
portion 2 Ich 1s 20 welded to the upper end of the can 22, a positive:
portion 32 for riéracheva theeattove bbjpas t thopresént inentiayprovides pbatterp incABlingaanchna
rivet 34 noynted pen%ratin .a central portion of the negative portion 28
and positi"ﬁ‘g ABPIF{RS: <O H¥ul ati ng member 30 is di sposed between the
negative porti bibg Sleld i L .
coupling mans%ﬁogégg%gﬁ%ﬁ%ﬂ?ﬁg pos???glgaség?t@?gﬁg%n%ﬁ%ﬁjh%‘@%ggzt?n&e
portion 28. An & pressuae religf safetyener@@riasraggshtosdekelibe pleetrolyfednjectiaat h@dd and

the negative portion.28. The rjvet . 34 i annected to the positiv

el ectrode of t%e f@&’r%5T35E8%W°P8P§B%HS§°%F§ Oigd nﬁgygpg{uoprpgtpq% i's
used as a jfedpiipal For connecting the positive electrode to the positive
portion 3? 30 nn electrolyte injection hole 40 is forned on the negative
portion 28 to iPdefasably) e safetyynembienisinsdrsdduin and weldgdiostthe cleeralednjectiai
May 2002 Aﬁllx hough, in this enbodiment, an electrolyte injection hole 40 is
formed on negative portion 28,, the location of the electrolyte
injectigy bole Afleingtiviy, i FhfeQGntiBbdrts YispbicdIrithe eiw&ogmn{eeué@h@ie%@% the
can 22. After the electrolyte i's injected into the can 22, the injection
hol e 40 5 welded ghtthenegagxetotipna safety plate 42. In this enbodi nent, the

safety plate 42,n e for hawvi ng th ane_si that .of the injgction
ol o and | neer ¢ EHIERTG: GRGHERIHRIPD DA AR R bl rere kO
the saf et yofdlaienida, BR¥el) eafridseettel) avd nakehsldigy gedl piitee as that of the
injection hole 40 and is positioned to cover the injection hole 40. The

safety plate 42Ppéesnblyotedaishy mpabemis detigugd Rdedraien by haserepreawre plabout
negat i V%SD?(S-tShggg 28. The safety plate 42 is for preventing the expl osion of
the battéry: t is, The safety plate 42 is forned having the thickness or
rigidity |ess thawrdatigelypihetsafenR@mbenie ppevitedwitR 3. plurdlil dfeiroatesvel y, in
the case where the safety plate 42 is made in the sane material as the
negative portion 28, safety grooves 44 are forned on the safety plate 42
through a nechani cal procegRrgt fRSERIBPTIENEFIPRR process. The safety
pl ate 42 are broken open when the Internal pressure of the battery is

i ncreased above Taepresdst mventioadvilldecdme. tdoee &lily yndenserotli frgn theade@aleliat t ery

fromexploding NMore in detail, the safet | at e, 42, may be nmade of a

et er i al 20s AFEEPEAR SRS IEFRIRA Y B B S IRy e P GiRER HHCTHATE BEER b M s
steel, and;mi L di hatenvEr l; ; plate 42 is
des ghed Ao Bhh A S B e o o A gt
Ther ef ore, when Rigel isd erosasecpored viemeilloftriting domcomiayy baternwhemsecipabove a

predeterm ned | evel by gas generafed when the battery is.charged and

di schar ged,asﬁeﬁg’?%é'fcé’trénglt%f‘g“}?? emfy B rth?:%ﬁ%évef‘ﬂ%q Ebfgnpg%gri ng gas
fromthe batterrif 0 bea pubavRieBiul@atn@BUGes ety bel Bbndiro $aHEG acdRdMBi | €
this invention haS been described in Connection With what is presently
consi der2d to @ freferded embodinpang of thediresantinpemsfoss r ed enbodi nents, it 5
Substitute sheet_.- 13 My 2002 is tq.understqod at_the.,i ntion is not
P ted to the dibo? dsbdraroy HentRngh SoSkARRa Ehmteliy PLEt ended 1o
cover various nodifications and equi val ent arrangenents and net hods
included within the spirit and scope of tile appended clains. 5 10



15 20 25 30 6 Substitute sheet - 13 May 2002 What is clainmed is: 1. A
, secondary battery including a can and a cap assenbly, conprising: an
el ectrolyte injection hole formed in at | east one of the can or the cap

assenbly; 5 and a pressure relief safety nenbeg,gstitafaosibeto 13 RRE 2002
el ectrolyte injection hole. 2. A secondary battery of claim1, wherein the

electrolyte injection hole is forned on a negative portion of the cap
assenbly. 10 3. A secondary battery of claiml, wherein the safety nenber

i s insertegcontiarybditesy;dadi on the el ectrolyte injection hole. 4. A
secondary battery of claiml1, wherein the safety nmenber, i s, di sposed on 15
the el ectrol yte f'[&g-ébts dRlang vieandlpsraling apobieriana veaHLNal eapdsssmhly 5. A
secondary claim 1) wherein the safety nenber is nmade of a

mat eri al s@?‘éé?%‘“ﬁrgrﬁ@%@gr oup consi sting of alum num nickel, stainless
steel) and nickel gilding steel plate. zo 6. A secondary battery of claim

1, wherein the _saf nber_ 1.s. desiqn ro. ressure
of rrte)lbOlﬁ_t 10 - _d‘§fef2%ﬁ. R&ggfﬂj&?}ﬁﬁﬁﬂgﬁ g)eri] iﬁﬂlﬁ%mgmpﬁe safety
menber is provi -Qr o o o) : ery
of claim7, V\,herglﬂﬁ tz‘%rgb{s&g gt% %ﬁbg%%{ﬁ tll%geﬂ/glzui %g%féarlﬁc \Aé/gﬂg%“g%tx%she
el ectrol yt ecdoridéed i an {ad epredbn®. inkeacioandarly hbtt edrywaig,clléien e)fevdrerei n

t he safety menber is Substitute, sheet .- 13 May 2002 di sposed on the
el oct r ol yi BUMTRE S besreus t@sdmtn@ekﬂk%ﬁ?qm%%ﬁé@a&chef}gmion. 10, /~
secondary batt er}’{e‘?&a‘ﬁ#@' Msf, OMSEEI N LA safifikYe 'Iﬁngﬁerﬁp'céti@clﬁ?gﬁggn g

material -lal selected fTomthe gr8up consiSting of num
stai nl ess s¢aedndndeni oKel sqiondiang batteey wilaat ey cdp hssambbcdhdacyrdatctery of

C T e o St (ToDTT L o055 Ao (1005 Bk il 1Y
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
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
clectrode assembly 20 to prevent the electrode assembly 20 from contacting
the cap assembly 24 and the can 22.

The cap assembly 24 comprises a negalive 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
2

I

. 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
clectrode 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 clectrolyte injection hole 40 is formed on the negative portion 28 to

inject electrolyte into the can.
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42 may be formed having the same size as that of the injection hole and
inserted into and welded 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 cxplosion of the battery.
That is, The safety plate 42 is formed having the thickness or rigidity less
than that of 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, ctching 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 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 predetcrmined 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 with what is

presently considered to be the most practical and preferred embodiments. it
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1. A secondary battery including a can and a cap assembly, comprising:
an electrolyte injection hole formed in at least one of the can or the cap assembly;
5 and

10

15

20
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a pressure relief safety member arranged 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.

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

stainless stecl 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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