1 DESCRI PTI ON LAM NATE PACKI NG MATERI AL FOR BATTERY
AND LAM NATE BATTERY TECHNI CAL FI ELD [ 0001] The
present invention relates to & | am nated externa
packagi ng material for wapping around a mai n body of
a battery for use as a pEBeRIPUEONe for a nobile

devi ce, such as, e.g., a nobile tel ephone, a

not ebook- si ze personal conputer, or a digital canera,
and also relates to a lamnate battery, i.e

i e
%%&ﬁg@%&%ﬁlﬂ% Fl EL}}S speéﬁ?g ica Il%PF]TEanB TTERY

cl ai ms, the wording of "alun1nunf is used to include
t he neani ng of pure al um num and al um num al | oy.
BACKGROUND ART [0003] In recent years, in accordance
with reduction in sizeTBREANIGREGRTEBP a nobil e

el ectronic device, also in a lithiumion battery and
[oaoll]t hTher ppegert hattetyohorelsteisn tsuah lamimisitiesl external
el ectronic device, the reduction in weight has been

paekbalingdmBY ettSiang f orNwrBb@e 8gohrauaanyenti ANBOdy of a battery
netal lic can, a | am nat ed external packaging nmateri al

fo'rnu\é’@' ch Q F %bh?@eaf&: S58140 Q@i@esuéﬁ@l‘feéso‘te g., a

an al un1nu avi ng a thickness: o about 20 to 100

mo@g?h%ng?%asgéﬁérﬁ%pgsg%ﬁ%g T S Bt 0L L W aigican

sof t aIun1nun1f0|I softened by annealing is used s

capgze pABEsalegr kAt BReFRoR AN BREP PR O RN -+ & battery
Therefore, there are such 2 drawbacks that the .

pagkeRadi wg thattde dandawdedstternal Radaaing saterial -
resulting in easy breakage due to external inpacts and

[0002] Inthis specificationandclaims, the wording of “*aluminum”

is used to include the meaning of pure aluminum and aluminum alloy.

BACKGROUND ART

[0003] 1In recent years, in accordance with reduction in size and
weight of amobile electronic device, also ina lithium-ion battery
and a lithium-polymer battery for use in such a mobile electronic
device, the reduction in weight has been attained by using, in
place of aconventionalmetallic can, a laminatedexternal packaging
material in which plastic films are adhered to both surfaces of
an aluminum foil having a thickness of about 20 to 100 uym as an
external packaging material.

[0004] In this laminated external packaging material, however,
a soft aluminum foil softened by annealing is used so that press

forming thereof can be performed. Therefore, there are such



t hat pinhol es can be easily generated in the packagi ng
material. To cope with the problens, in a |am nate
battery using a conventi onal 2| ani nated exter na
packagi ng material, the battery is often put in a

drglBatke thAhRecthenpaekaed neomatierdall deaterpensaies fior material
the deteriorated strength of the external packagi ng

st PBhgthal réé@@tlﬁét ERte IO WRMKaHe Al 8ol &RtéiSal NiPacts and

i ncfeased wei ght “and an ~ i ncreased number of

thggng {giés P€in %%t L %Islsiﬂjp?jggg]ra %:&25.51 r1%adc}?abc;}lng material.

ances, recen opose

relnforC|n a b tter i n, bod ppln around t he

To FR% Bhe . DRALPBLAGS BAnt R O PGt ional
non- annealed hard alum num foil having a plastic film

lamdnated @ﬁt@ﬁ@aérp@@kﬁgéagfaeggrléirthgef%ﬂt%ﬁ is often put
fitting plastic conmponents into both end portions of

int Aepbattéry imgieathioty moRateghtcdddeuiman th Japperesete for the
Unexam ned Lai d-open Publication No. H|-185728

de Db SCLERURE O rEHEt hNVENEHEN exRROBIEIMpakR3H 04t el (see
THE | NVENTI ON [ 0006] However, since a hard al um num

pat8hlt bSchf@ns! ﬁ?pgaTl’i‘:Lé'ai;@éuftlzs b r et rddsd @S g and an

restore 1ts origin Sstate after bending processing

or far rocessin I res bindi ng

lnSFe?ﬁe bagPeF§ ﬁalnoﬁa%%%ﬁ%g gp t?ﬁﬁuj}hard aluninum

il with an adhesive tape, press ndln

(0BSEL or iy i 5oy GRSt RACSHY L}’rﬁ"rﬁﬁ‘ﬁbf Do
t wo- si ded adhesive tape interposed 3 therebetmeen or

rei nEPKELNHORMPRGEOFY (Tl R PYnHEAPGEY akauPfethe main body
alumnumfoil with a nolten hot-nelt adhesive or film

witht er posednnehdedhdawdealultignef dicg 1 iqr ttheron-annealed hard
af orenenti oned net hods, thereare

aluminum foil having a plastic film adhered on one or both surfaces

hed :Ls a method for

of the foil and fitting plastic components inte both end portions
of the battery main body.
Patent Document 1: Japanese Unexamined Laid-open Publication No.

H11-185728

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006] However, sinceahardaluminumfoil istoostronginmaterial
strength, it tends to restore its inginal state after bending
processing or forming processing thereof. This requires binding
of the battery main body wrapped by the hard aluminum foil with
an adhesive tape, press-bonding of the battery main body and the

aluminum foil with a two-sided adhesive tape interposed



drawbacks that the nunmber of conponents constituting

the battery external packaging increases and that the

i ncorporation of the mechani®m for supplying/

adhering the adhesive tape or the hot-nelt adhesive
theoapetwrakas dhe el bopiddaiee bifonhe i et taedy imednrebedy and the

the facility cost. [0007] In view of the '

al8hOheRERLL PNEL i MdTRERNESS -mbhe RERseAte bAVENIH Ahterposed
alms to provide a | am nated external packagi ng

th%%%?é LakenC ap‘@]g%:rge Péwrg 22&51{ h&0¢ o?@ﬁl\éﬁ?{ql&ﬁemﬂ@ié 0 tgle re are

Ery mai'n usrng an adhesive tape or

hot - nel t adhesi ve, and al_so in the case, o si.n
ararhatRe Hamborin FOTERT P RPUPERRG EntoRer LFohibdorhe battery
the battery main body, capable of firmy bonding to
extﬁﬁnﬁﬂ-aﬁﬁpgagéélﬁpé%ﬁ?,asﬁﬁi end Fhak Fhe A niREaHen of the
nunber of conponents constituting a |am nate battery
meahdnabad aasuppiplingy adheati ngr yhe gdbdscivicohapemy the hot-melt
[0008] In order to attain the aforenentioned objects,

adhbgipeesenplicavent tha paoviedes priveiiolcanilngereans . increases
[0009] (1] A Il ami nated external packaging naterial for

thd PaLigty. Waerein a netallic foil is adhered to one
sur%ace s?dg of a base film and wherein a coated

[Oééﬂnelf’lr)fevrie% otfhg%g?%gglggﬁgﬁ%g?ﬁgai@ir%é Ié@%?’ the present

ni'ng poi it o F ow and capa

., thermally, bonding tqQ a surface fjlmof a.battery., min .

LnBEGPE 3 0IHed BROYHES DB Nareraes  SFRaLorarirs g paterial
film [0010]'g2] The | am nat ed ext er nal packa% ng ,

capabeéei af £aFiaviangapeenyeddyr BONCddd 4 [fe battery main body
aforementioned Item 1, wherein the thermal adhesive

witheuh wofinger cathedsifvd mapeyer ashethypedheadheglve, and also,
acetate copol yner.

in the case of using plastic components for reinforcing end portions

of the battery main body, capable of firmly bonding to the plastic
component, which in turn can reduce the number of components
constituting a laminate battery and also can simplify a battery
production line.

[0008] Inorder toattain the aforementioned objects, the present
. invention provides the following means.

[0009] [1] Alaminatedexternal packagingmaterial fdrabattery,
wherein a metallic foil is adhered to one surface side of a base
£ilm, and wherein a coated film layer of thermal adhesive resin
having a softening point of 160 °C or below and capable of thermally
bonding to a surface film of a battery main body is formed on the
other surface side of the base film.

[0010] [2] The laminated extermal packaging material for a



[0011] [3] The I am nated external packaging nateri al
for a battery as recited in the aforenentioned Item
1, wherein a thickness of th# coated filmlayer is
0.5 to 10 m [0012] [4] The | am nated external
baPaekygi fgerated @l them fordiaiiteionead Itenil edhénethéhe thermal
aforenentioned Item 1, wherein the base filmis nade

adfbstiber PRk astt GHeesbAreaPebl @ 1¢fydihesnathylbnadirigyl acetate
to an end portion reinforcing plastic conponent of the

co ?nate battery. [0013] [5] The I am nated external
Bg R’gllrig material for a battery as recited |n t he

SRR LB Al i o

surface of the netallic foil opposite to the
batitlemyaihsecages vetbe aferenmtdoned fepm 1 [%ﬁﬁ?l{l@] thickness

The | am nat ed external packaging material for a
ofbathkeypaaed ddilreddyent hiss f & eémeit® oured Item 1,

wherein a thernoset resin |layer having a thickness of

[08221t 0[2]] i Thé S1afbeseddat extestalapackafingemaeralibilc for a
foil opp03|te to the base filmadhering side of the

ba%% ggbg igéiteéQQ}Qhe[Zkoggﬁeh@HbﬁéHeﬂt@ﬁtﬁr@&ereln.the base

pac Ing materi a battery as recited in the
forenmention Item e -3l

40T BEATONE nlim T L GULOTE LEP A FaReeate Eaf tapyat & onding
wherein the | am nated externa acka

tor gy ead Pﬁréwnoﬁ@lﬁgoifﬁéngfBb’%ﬁgﬁﬁ Sﬁ‘aag%en% tliesla'“mate
7 are wapped around a battery nmain body with the

bagsgred filmlayer side of the packaging material in

contact with the battery nmain body and thermally
[obarsded [BEher Ehe, laminahedeentarnhéapackaging material for a

battery as recited in the aforementicned Item1l, whereinan oriented
film having a thickness of 8 to 40 um is adhered to a surface of
the metallic foil opposite to the base film adhering side of the
metallic foil.

[0014] [6] The laminated external packaging material for a
battery as recited in the aforemenﬁioned Iteml, wherein a thermoset
resin layer having a thickness of 0.5 to 5 ym is adhered to a surface
of the metallic foil opposite to the base film adhering side of
the metallic foil.

[0015] [7] The laminated external packaging material for a
batteryasrecitedinthe aforementionedIteml, whereinthe metallic
foil is a hard aluminum foil.

[0016] [8] A laminate battery, .wherein the laminated external

packaging material as recited in any one of the aforementioned



part of an end portion reinforcing plastic conponent
is inserted in each cylindrical portion constituted
by an excessive portion of the |am nated externa
packagi ng material and protruded from each of both
Tc&pes eb 4 *&%eb@kbgFédr@mgM@ybaadewaﬁm lodyondeH the coated
the base filmof the | am nated external packagi ng
i e a i X Gl BHe batter
£1Rp8VEY a1ad ggltéqaet{’%%];‘/#giﬂmge“!r%teﬁng L SRRk RRGkanl 0 Y
adhered to_.ope surface, side .of.a e I4l
ma i P REHR ﬁngoﬁggamﬁﬁix1PS?ngthFﬁ%%nalaéghg?F%%qPégfnleaSt &
havi ng a softening point of 160 OC and capable of . . ted
parherfr@l rifoRAr GOt 5eANE0FFARE PLRATOF CPHRARERY Ifaitnserte
body is fornmed on the other surface side of the base )
infédahioybinsdateal ook ton beerst} twrek Jos et ead@ssive portion
portions are renmai ned at both w dt hwi se edge portions
of of hé hEam baseedl i &6t e 11001 8a ¢ K4 i rTdnend taent et exchcextreybralded from
packagi ng material for a battery as recited in the
ca@h 05 £MEOLL 008ds | SEMYL e &P ddith IhRIyBIind adkesialdy bonded
resin of the coated filmlayer is ethylene-vinyl
acgtale .C yer 0 ' L3gin Rlterial.
topggﬁaé?ﬁs ﬁggérggltP%rQéghgé%%gkégggrﬁggi?ESQ?%&F%E
aforenentioned Lltem9, wherei.n the base i i
1081.7] heFibp Paltni R b AT PO R AT "B Gy PAtEeTY.
to an end portion reinforcing plastic conggnent 0L & ¢ 4 pase
whesfiRat enebat 1 e yEoihoRPIPENETE PRRI AU EACEXPEP R & P28
packaging material for a 6 battery as recited in the .
£iahor enénvhenedn| & epo@redhdt bhnlayebrebrithaymg) aghesive resin
having a thickness of 8 to 40 mis adhered to a .
hastihfac ot erfiltey peint ldfic160i4C apdosdpable ofhehdwsel 1y bonding

fil madhering side of the
to a surface film of a battery main body is formed on the other
surface side of the base film in a state in which base film exposed
edge portions are remained at both widthwise edge portions of the
base film.
[0018] [10] The laminated external packaging material for a
battery as recited in the aforementioned Item 9, wherein the thermal
adhesive resin of the coated f£ilm layer is ethylene-vinyl acetate
copolymer.
[0019] [11] The laminated external packaging material for a
battery as recited in the aforementioned Item 9, wherein the base
film is made of thermoplastic resin capable of thermally bonding
to an end portion reinforcing plastic component of a laminate
battery.

[0020] [12] The laminated external packaging material for a



metallic foil. [0021] [13] The | am nated externa
packaging material for a battery as recited in the
af orementioned Item 9, whereif a thernbset resin
| ayer having a thickness of 0.5 to 5 .mis adhered to
ba teurf &€ ee cdft eldhin Ehé&dﬂdmtﬁmittimmmittam %, owhbeebase oriented
filmadhering side of the netallic foil. [0022] [14]

fﬂhﬁhb@mn@abeéh%kﬁégal oPagkaggiNY Umtiey bahelr@d &o a surface of
battery as recited in the aforenentioned Item9,

h%g@%gfﬂﬂ}g]fﬁgﬁah#h £% %?Q?Vglgﬁgggﬁﬁﬂghg%%gﬁgi side of the

e?ﬁé rnal packaging material as recited in any one of
tioned Itens 9 to 14 are wapped around a

attery main body with the coated_ filmlayer side of
IO@ﬁélpaﬁa@i nﬁhﬁa¥@m%ra@teﬁ B¥REERR IWPRRRAANgaRERFial for a
mai n body and thernally bonded thereto, and wherein at
balteasty @ rpadtedfiranher&fmmdrmiqreédlﬂibﬁmi%ngEEGiLn@ thermoset
conponent is inserted in each cylindrical portion

re@dmslayet e xieaasseopar ts ao 5 ph tdhadharedat @d surface
external packaging material and each protruded from

ofbehl %@@51@Ect@%lﬁabﬁﬁbﬁlﬁﬁ'Eob€ﬂ¥ BAfet PeTMBAdNering side of
bonded to a base m exposed edge portion of an

£plnRes aﬁﬁf&?ﬁﬁ; f the cylindrical portion. [0024]
&har& un1nun1 oil means an alumnumfoil in a work
en fter workin r andcanbe
rodga 1#ebaniis: BemEiatin ceRPa gl PafkapiBY fgterial for a
executi ng mork hardening or a foil _obtained 7

bagteztangeahtafgrops af R ROLEY WEFI%%R:M metallic

hardeni ng, such as, e.g., foils generally called HX1,
fOHMZJSHNSbammﬂﬁlﬂminumﬂﬁQilbﬁy HX8, HX9 (where X:1 to

3) in accordance with JI'S Standard
[0023] [15] A laminate battery, wherein the laminated external
packaging material as recited in any one of the aforementioned
Items 9 to 14 are wrapped around a battery main body with the coated
filmlayer side of the packagingmaterial incontact withthe battery
main body and thermally bonded thereto, and wherein at least a
part of an end portion reinforcing plastic component is inserted
in each cylindrical portion constituted by an excessive portion
of.the laminated external packaging material and eaéh protruded
from both ends of the battery main body and thermally bonded to
a base film exposed edge portion of an inner surface of the
cylindrical portion.
[0024] Ahardaluminumfoilmeansanaluminumfoil inaworkhardened

stateafterworking (rolling), andcanbeexemplifiedby, forexample,

a foil obtained by executing work hardening or a foil obtained



(JI'S HO001). On the other hand, a soft al um num f oi
means an alum numfoil other than the aforenenti oned
hard aluminumfoil, and can Be exenplified by foils
in a softened state after full annealing, such as,
byeegecut dhhSagengsadpyiLnd et @ raaitereml 4fter work hardening,
accordance with JIS standard (JI' S HO001). EFFECTS OF

suEHEaeNV’éNg ON 8025 ]gethe-d 12 nad ek @xher halx packas naika, HXS,

mat er i -al a battery according to the invention [1]

o B, TR 18 Bl {L1SRAPES SRS stancrs
(5 FQBSQIWEELE °r%wﬁoiree i o Bty ZHEGVE (g geans an

hot - mel t adhesi ve, the packagi ng naterlal can be

alppapngl £piBopgberdthast tget@f%@ne%%%?? haré dbgyinum foil,
wi th easy, which enables reduction of the nunber of

andacts bensticmptliifg edl anifivdtles bat taergpfhahed state after full
sinplification of the battery production line. Since

anhBaleeat edubhl a6l ayef. | SoMHde gedferidlaymehladdesovraterial” in
resin having a softening point of 160 C or below, the

ackaraaed axtera RaGRGN I’ qid@1can be bonded
to the battery main body by a tenperature heating of

160 C or belowin a state in which the packagi ng
mat eri al wraps around the battery nmain body with the

coated film |l ayer _gj I.n_Co FhﬁH§#£: battery

mai n body, whi ch ﬁi’F Fr’f’ 93‘“ %&Z\Fﬁ

degradation, such as, e.g., nelting of separators in
[00R ]baﬂ‘-‘ér%'a'ﬁaﬂﬁt@@d‘?x*é?rBaldlé%%’ﬁ%%H@l‘Eﬁht%lfl%%efor a battery

electrolytic solution. Thus, high battery perfornance
accamdbagnabntabnédvepﬂmga][D@cmtﬂéhg 19 phevigedrivign a coated

[2], the thermal adhesive resin of the coated film
fillayeayes ehbppbareof merardilst deeyialg/ ey a whirdace film of a
batterymain body. Therefore, at the time of packaging the battery
main body, without using any adhesive tape or hot-melt adhesive,
the packaging material can be thermally bonded directly to the
battery main body with easy, which enables reduction of the number
of parts constituting a laminate battery and simplification of
the battery production line. Since the coated film layer is made
of thermal adhesive resin having a softening point of 160 °C or
below, the laminated external packaging material can be bonded
to the battery main body by a temperature heating of 160 °C or
below in a state in which the packaging material wraps around the
battery main body with the coated film layer side in contact with

thebatterymainbody, whichinturncanprevent thermal degradation,

such as, e.g., melting of separators in the battery main body or



exerts thermal adhesiveness excellent to the surface

filmof the battery main body and decreases viscosity

when heated to exert high thermal fluidity.

Therefore, in the case of using an end portion
detemnpbotcing pEashéceToopookpt icwhehut henpl dBig, high battery

conponent and the | am nated external packaging
pefBbehbhAbeakant Ber fBlintaipe@ssure -bonded at a high

tenperature, the nolten thernmal adhesive resin of the

(06984 edAéé%%%Ja]Z%etro Wil Redemmyed;f rome thermal adhesive resin

pressur e- portion, resulting in strong adhesion

t ween, t ,-base fil.mand the plastic ¢ on .
of BRSO B Y o (e TRVLREF S 47 2 YR FHgolymer, which
coat ed filn1h§¥er . of the | am nated external gackaglfg
exgpEerihermal adhegiwnesRexceenytp thecRHEsace f1lm of the
thermal bonding to the battery main body can be
bapeefpr mednabodyl endt dapaeasese vils cosditar whenmdigadgcbd.o exert
Furthernore, in the thermal pressure-bonding to the
highdtherinh0N£10eBAEYr Ci Thepbfiskec danmphereptset b uesing an end
can be easily renoved fromthe pressure-bonded

poPPLbha Alrdheidd BB a@lt ilhebRBbnbaRdiviten the0gBhstic component

According to the invention [4], since the base film of
h | a0y € ) Ia. p %lfﬁﬁgli 919“?1{ &dilal Yrd thermall

anéa??%rsgbgﬁégggbégﬁéog %hgrna 99 oné?ng to an eno]f1 Y

ortion.reinforcing.plastic_c one of, .t he % I nat .
orBaFHERy CTHEDAEE T AT Sie st 6 "CRehEne L nag fchesive

be strongly bonded bﬁ hi gh tenperature pressure
repgRdPRgthe” caapsft faAMakay efr #rhitth &% AP e 5P b JdE

9 [0029] According to the invention [5], since the
presseneedonidem portvion aesyddilricednisitwmeadhggiondgetyeen the

the external surface of the netallic foil of the
basant hamhedndxtaengllapadkagompomerer.i al for a battery

functions as a protection |ayer, abrasion resistance,
[0027] BAccording to the invention [3], since the coated film layer
of the laminated external packaging material for a battery has
a certain thickness, thermal bonding to the battery main body can
be performed at a low temperature in a short time period.
Furthermore, in the thermal pressure-bonding to the end portion
reinforcing plastic component, the resin can be easily removed
from the pressure-bonded portion at the time of thermal bonding.
[0028] According to the invention [4], since the base film of the
laminated external packaging material for a battery is capable
of thermallybonding toanendportionreinforcingplastic component
of the laminate battery, the base film and the plastic component

can be strongly bonded by high temperature pressure bonding at

a portion away from the battery main body.



I mpact resistance, and chem cal resistance can be
given to the external packaging of the |am nate
battery. [0030] According to She invention [6], since
the thernoset resin [|ayer having a specified

[olzicgk nesscadianedot ohehénerhednal (8l f atBceotheheriented film
nmetallic foil of the |am nated external packaging

haRRERY hakpebafiadbahtiexnebdnaiheredascatheokéretiranl surface of
| ayer, agrasion resi stance, inpact resistance, and

hen.cal, sresd stqa ' t . .
orgh AR R AENE 80 Bl g R, pacerian
the inyention [7 since_a hard alym numfoil, . | .
Eqioe B IR AT 1B 35 BF G ERST- T oAb LA ST pResiotance,
. can be attained. [0032] In the lamnate batter . th
LTRSS iR AR HRAIYH §B) , o HE ARGT g POngiven to the

| am nat ed external packaging material for a battery
extanrmzd. peredyays wiedihe thanirapatbaiyerdi n body and
the end portion reinforcing plastic conponent can be
[tranghycbedded tboiddnvess iford (6df < lmece alienahegmoset resin
external packaging material at both ends of the

1aRadd ﬁ$.¥in1§[0£%§lec|i$ ikthetheakRaé et a@hidab {1es kagieigal surface
material fora battery according to the invention [9],

. ] | Aol fext . nldhmateria
of> H:ngr{\éegg%lf?gkﬁﬂlngfn@ﬁgg;agﬁ:b#ét? e x tled fRN0Y L ERE Wnighmat 1

a coOa mlayer capa ermal |y bonding™ to

the surface_filmof the ba%%gr i gﬂgy, LNe FiO®Bsrance
f%ﬁaﬁﬁgﬂﬁﬁﬂhﬁun?ﬂéoﬁﬁf¥%?§r Fﬁ*ﬂéﬁ??a F hgﬁg%ﬁgphg any '
_adhesive tape or hot-nelt 10 _adhesive, the ﬁagkaglngn to the
impRcdr %8S AR « AP HORH SRR F BTG C3B PhRedHY

battery main body with easy, which enables reduction
exsferntdie paahrging Parthe chaminae i pytbeTénm nate

battery and sinplification of the battery production .
[dd3mg. Sieeedihe toattedinvention [7], since a hard aluminum foil
is used as a metallic foil, further reduction in weight can be
attained.
[0032] In the laminate battery according to the invention [8],
the aforementioned laminated external packaging material for a
battery can be bonded assuredly to the battery main body and the
end portion reinforcing plastic component can be strongly bonded
to the base film of the laminated external packaging material at
both ends of the battery.
[0033] 1In the laminated external packaging material for a battery
according to the invention [9], since the packagingmaterial itself
is provided with a coated film layer capable of thermally bonding

to the surface filmof the batterymainbody, at the time of packaging

the battery main body, without using any adhesive tape or hot-melt



filmlayer is made of thermal adhesive resin having a
softening point of 160 C or below, the | am nated
ext ernal packaging material 1Ban be bonded to the
battery main body by a tenperature heating of 160 C
aditEs et pwHen packhgtieg mavbr thltden packhagimgl hptemiddd directly
wraps the battery main body with the coated film
to |t§!¥§rb§t€|§ry "m&oAt Belly With Eheyhawhery enableedyeduction of
which in turn can prevent thermal degradation, such

th%snurﬁbgr  oFBLLLPg BEné‘EE%%EB ectrg{ﬂﬁa}e@t ‘b%.rt)(:er@a'a@ld

deconposition of the ytic so utlon

, h bajt per.f or manc n_be
SLRR L hASbEEn § *ﬁﬁ%baigfgrbpraﬁrﬁSlPﬁeltﬂa bt s, the coatea
rei nforcing plastic conpone t he externalvpackagg

n
Filmikayer bndade o aofsihiesive Fieaie ne oftening

bonded by thernally pressure bondi ng t he exposed edge
po ot Bifohs 0f° & he Hedswy ,f thenlemined esk eskazhapaekekpdigng material
material and the plastic conponent. [0034]. Accordi ng

catt ®d Neondw@ntd athd Bt teahnem irhdddebyakh adhesiracure heating
resin of the coated filmlayer is ethyl ene-vinyl ‘

of 4GRS abeoﬁ%%qldm?h’a s@%¢el Lﬁrﬁhié}?ﬁ:!’ﬁédpégﬁﬁ §1iNGNIRISe A1 wraps
a surface fil nrof a battery mai n can be exerted

oS TR h%ﬁtrﬁeﬁ"r%ierrhagtasﬁe i, concact

t he Ianrnated ex ernal material for
wi G, 17, DR EPERRABPAR BP nerRarry LBoti Ry o6 gﬁéVﬁ&% thermal
portion reinforcing plastic_conponent, the exposed
degGR@apbPRi oW athe Shfise PPLMIS PheSWPAERHArS 1n the battery
packaging 11 material and the plastic conponent can
maje hotyleor siecompysition3s] the eldatgaly tite sodwddron Thus,
[12], since the oriented film having a specified
higﬂnih;t«trte@Sy qhefcathdrrd hancktenanhtsimédce Birtidmnore, in the
metallic foil of the Iam nated external packaging
cad@t® hling the end portion reinforcing plastic component, the
external packaging material and the plastic component can be
strongly bonded by thermally pressure-bonding the exposed edge
portion of the base film of the external packaging material and
the plastic component.
[0034] According to the invention [10], since the thermal adhesive
resin of the coated film layer is ethylene-vinyl acetate copolymer,
excellent thermal adhesiveness to a surface £ilm of a battery main
body can be exerted even by low temperature pressure-bonding.
[0035] According to the invention [11], since the base film of
the laminated external packaging material for a battery is capable

of thermallybonding toanend portionreinforcingplastic component,

the exposed edge portion of the base film of the external packaging



for a battery functions as a protection |ayer,
abrasi on resistance, inpact resistance, and chem ca
resi stance can be given to thkl external packagi ng of
the lam nate battery. [0037] According to the
maitRerl ehd e Siaweid heombernens etanebenbohdgdr strongly.
havi ng a specified thickness adhered to the externa

[ov4fsfacecel-dlifg BBt @ﬁé'ﬂa&é&hil@ﬁ the) | e @the oriented film
ext er nal packaglng material for a battery functions

ha¥ind r%%%%tl d @ﬁrckn]%@r a3l gtréxfeﬁs't%t %ﬁ%eextlegﬁait surface of

I ési’s chentc resistance can be given t
the tern ack ng .of the m nat e bat

8P AT g G e TR TT T’iﬁ?fnéfn%%’:%a%?% material
aluntnun1f0|l is used as a netallic foil, further

Eoreabatitex Yl FUnRT HPIRS a8t BEOtaCtAioRetRY $ D0 3P 3si rhgesistance,
| am nate battery according to the invention [15], the
irgiagrte mersti sirsettb d ardmbtatemitEl mos petkage n«ganab@r gaven to the
for a battery can be bonded assuredly to the battery

extRirhalods b it ofthdAdmdiatei Bioterpg plastic
conmponent can be strongly bonded to the base fil m of

[olohRe ] afkRat-ed neXt Rl 1 RREKEILAY 1At ekl akedthe BOELAMOSEt resin
ends of the baftery. BRIEF DESCRI'PTI'ON" OF DRAW NGS

la%/% @;vggé% gs fgedltﬁf&gr??%% %'dl{am g% et:sr% tgfrnal surface

ackagrn

ot1ths reral L fgtfbgﬁ%é@aﬁ?eta% eﬂatat%'lﬁaac a%%ﬁ? paterial

before wrapping a battery main body with a_|l am nated

foxd bAkAETYPRHERGH MRS ABt & PF Al e Chiiere} #Y &F g abregjlonsrgsistance,
schematic perspective view showing a state after the

impeaspives i soahasheragich dlignicgl0)res sstanchedrtjlee given to the
perspective view show ng an external packaging

external packaging of the laminate battery.

[0038] According to the invention [14], since a hard aluminum foil
is used as a metallic foil, further reduction in weight can be
attained.

[0038] 1In the laminate battery according to the invention [15],
the aforementioned laminated external packaging material for a
battery can be bonded assuredly to the battery main body and the
end portion reinforcing plastic component can be strongly bonded
to the base film of the laminated external packaging material at

both ends of the battery.

BRIEF DESCRIPTION OF DRAWINGS
[0040] [FIG. 1] Fig. 1 sequentially shows steps of forming

external packaging for a laminate battery towhicha first invention



R Bl

conpletion state in which end portion reinforcing

pl astic conponents are attached. [Fig. 2] Fig. 2 is a
vertical cross-sectional viedof the |am nated

external packaging naterial for a battery according to _
is appetbadiwmnte inf Fide 1f(ia) sts @ sbbdnatnt. piEppc 3] ver gewshowing
is a vertical cross-sectional view of a |am nated

a sEXLeH o RAGKABh N AgBLLF t 81y el ndbdidy) et aalanidangdeaternal
anot her enbodinent” [Fig. 4] Fig.. 4 is a vertical

pag}gzgifﬁé %ﬁﬁ@fﬂl ,Vi A2 ril@mnal eds extRifMatic perspective
packagrng naterral Tor a battery according to still
anot her , enb

, odi nenpt . | G Fig. 5_seq tial .Sh
V18 RSB oRnP R LEXREFFal S ARalkARPATSr oFla [heredTh te . 1(C)
battery to which a second invention is applied, .
isvmerehAMEL§C BEAPPRSTAVECHERH FEOWNIHELt ie\g%e\ﬁn@v} packaging
show ng a state before wapping a battery main body |
complat daohastateednewhéchakendppekigiong r@améyqr&l,n%%%l c
Fig. 5(B) is a schematic perspective view show ng a
cofpehéntbt afet Retwenpai.ng, and wherein Fig. 5(C) is a
schemati ¢ perspective view showi ng an exter nal

pa_Ckfﬁi@Q > Lol Lt i20RsShabert Nedi GFoenb @Ot id0al view of the
reinforcing plastic conponents are attached. [Fig. 6]

Fig.,6sho - ' i - ' .
1o 310K P RSl S RS PR rains o
faor a. battery according

an; %‘t“gi%gg{?ﬁ%}g?%ﬁghgg £1th rl&@‘ GSd M odi ment . [Fig. 7]

Fig. 7 is a cross-sectional view of a | am nated .

ext efFag - patkihg heterd afe¥oFcal narPRPySactdPRrhgVEgY ©f @
1a3232223 external packaging material for a battery according to
anocther embodiment.

[Fig. 4] Fig. 4 is a vertical cross-sectional view of a
laminated external packaging material for a battery according to
still another embodiment.

[FIG. 5] Fig. 5 sequentially shows steps of forming external
packaging for a laminate battery to which a second invention is
applied, wherein Fig. 5(A) is a schematic perspective view showing
a state before wrappingabatterymainbodywitha laminated external
packaging material, wherein Fig. 5(B) is a schematic perspective
view showing a state after the wrapping, and wherein Fig. 5(Q)
is a schematic perspective view showing an external packaging
completion state in which end portion reinforcing plastic

components are attached.

[Fig. 6] Fig. 6 shows a cross-sectional view {cross-section



enbodinment. [Fig. 83 Fig. 8 is a cross-sectional view
of a lam nated external packaging material for a
battery according to still addther enbodinent. [Fig.
9] Fig. 9 is a cross-sectional view of a | am nated
talexh esbahgpahkaging MekednalFifgor 53 loeft tedrey laocioradiady @xfternal
still yet another enbodinent. [Fig. 101 Fig. 10 is a

pa®kagiMgemasBevRNg farl anbagtedveseoidingdaekag kRthbodiment of
material before the cutting step in a production

thgrgggéﬁd ?£F§8$thkCN OF REFERENCE NUMERALS [0041] 1

exposed edge portlon 2 .

A L e B SR oy R e

- adhe3|ve | ayer 7 ... _thernoset reS|n | ayer -
exparrel ypakAghBEymaterial] 4Rt S8 tELEYr ﬁ&lcoeféewg ty another
material 14 1la ... cylindrical portion 12 ... end

emlpodimentr ei nforcing plastic conmponent BEST MODE FOR
CARRYI NG OQUT THE | NVENTI ON [ 0042] Hereinafter, a
| am rRigd &t erinal fackagicre smisedtdlordfadr vievbatft er yaminated

according to a first invention will be expl ai ned.
ex£99ﬂ§1p@dﬁégngﬁaEé&ﬂéf%o&%ﬂb@ﬁﬁéﬂ&bbc%&@deﬁﬁ@tQilanother
formng t
embodiment.

[Fig. 9] Fig. 9 is a cross-sectional view of a laminated
external packaging material for a battery according to still yet
another embodiment.

[Fig. 10] Fig. 10 is a planviewshowing a laminated external

packagingmaterial before the cutting step in a production process.

DESCRIPTION OF REFERENCE NUMERALS

[0041]1 .. base film

la .. exposed edge portion

2 .. metallic foil

3 .. adhesive layer

4 .. coated film layer of thermal adhesive resin

5 .. oriented film

6 .. adhesive layer

7 .. thermoset resin layer

10 .. battery main body

11 .. laminated external packaging material



external packaging of a lamnate battery to which the
first invention 1is applied. This lam nate battery is
formed by di sposing a battery14 mai n body 10 of a
rectangul ar parall el epi ped shape on a | am nat ed

ext erLhal ..pagkagdrd cadt @ordlioh]l having a wi dth wi der
than that of the battery main body 10 as shown in
Fig.13 (Aknd WeapRiond riche featdieldy plnedthi dastympdhemt h
the | am nated external packaging material 11 as shown
in Fig. 1(B) and thermally bondi ng the packagi ng
material to the battery main body inserting a part

f d t f (&ﬁ¥#F¥E 2 of

g rggt Zggug‘%&' %@?al I e: Q%ﬁcﬁape :'ﬁfo eac oNZ ©

rectan ul ar I|ndr|cal portion ila E ial £
08RG o HE FeLRAT ReBod THR NS Srrs toad Becyadige: feherial for

of the |am nated external packagl ng materjal 11 as

a bhsteryn agic@rding) toamd fikat tirsrentign behbl nge tfeblained.
packagi ng material 11 to the plastic conponent 12.

[0DRhe]r eFegence(Auner al(Clld€atienhishéyeshogatpsiofofexming the
a terminal of the battery. [0044) The battery main

exPednalPpLath Peng 6f & Lantind du bﬁttéﬁ¥ktai‘ﬁle:[¢&1 the fdrst invention
l'ithium polynmer battery with a surtace forned by an

15?&3%)%(?‘%. i 48 l%ﬁi?ﬂ???rﬁaeca&%?s%m&‘ ¥edesposing a battery

al ate (PET yet hyl ene” napht hal at e

maggllE@%cli%i y(?néaga ap0| agfégﬁlné%i f%‘sé)é}%éd sehaq__e o3y % laminated

t he | am nat ed external ac agi n mat er.
extgRBareRRERagiPacPaFerd thg?ah 08 st § Pﬁldfr “ghan that of

metallic foil 2 adhered to one surface of the base

thej bag tery g ianbednddi 32 shepey 1 FighdliAt odt&PRingthe battery
| ayer 4 of thernmal adhesive resin adhered to the

madtheodyuniace tdf thiee leadmatticdmek t 10646 |pakiea dinge Material 11
1 can be a thernoplastic resin film such

as shown in Fig. 1(B) and thermally bonding the packaging material

to the battery main body, inserting a part of an end portion
reinforeing plastic component 12 of a rectangular parallelepiped
shape into each rectangular cylindrical portion 1la formed, at
each end of the main body, by both side excessive portions of the
laminated external packaging material 11 as shown in Fig. 1(C)
and then thermally bonding the packaging material 11 to the plastic
component 12. The reference numeral *10a” in these figures denotes
a terminal of the battery.

[0044) The batterymainbody 10 canbe, e.g., a lithium-ionbattery
or a lithium-polymer battery with a surface formed by an oriented

film, such as, e.g., a polyethylene terephthalate (PET) film, a

polyethylene naphthalate (PEN) film, a polyamide (ON) film, or




as, e.g., a polypropylene (OPP) film a polyethylene
(PE) film a polycarbonate (PC) film an
acrylonitrile-butadiene-styrd® resin (ABS) film or
an adhesive polyamde (ON) filmsuch as a 12 nylon.

a pbloptepylenat t@pp)afiumed t hermal bondi ng of the base
filmto the end portion reinforcing plastic conmponent

[Oégs?VQﬂs“éﬁ@wnalﬁnﬁhberzboﬁﬂanaﬁ&ﬁateﬂtek&e&h@ﬁe@%hmaglng
that the base film1'is "a filmof thernoplastic resin

ma%@kigl'ig %% S%n%uiﬁ agS%Q ctdggada iling a base film

onen nnre pre erably a filmof ol'ef inTseries
resin_e eII ab|I| and insul ati
1. pROBBFERGLS T SHHETER Conle SR Fhed T R
is preferably set to about 20 to 100 gmto attai
viagdiReBeBbHEi LY 4%03 t REOMEVRReS ALt eT 4tcrr%tlaaﬂ‘@hﬁdhes”e
mai n body 10 by the pressure buffering function. If
rebtini adhegethito, thiee quhess s finde erfl ridef drrszd ot lm 1.
becones insufficient, resulting in defective bonding

[ob@suherlu@ewsgebmmry Gt fieeen tHmessiaet tdimdaiessfilm, such
hardens the film resulting in defective bonding.

asl 00481 , A8 %81&??0 l@hé'@Oﬁ?)|fiﬁﬂﬁ“érﬁbiyéﬂﬁyléhé“MPE film,

speC|f|caI ed for exanple, a stainless foi

a %g%g& Qe fEQﬁpcan f%ﬂﬁaéﬁﬁ%ﬁ%ﬁ? :FalbuEHHﬁ e—styrene

unlnum e exenp 6 . Anong these

oS B A AT LSS T e o

thickness falls within the range_of about 40 to 20
12mylenit I qusten kPrattake ﬁ%?%ltl%et’?’@@gpﬁmgé@@r@g the base
insufficient. On the other hand, excessive thickness

£ilwstub tehe andipwi f ioamelipfoercdmnsopaeetic wamednant |2 ggen with
t he adhesi ve conponents of the adhesive |ayer 3,
a Pahyesrebondehbaneesperites opredeyetdier thaet hhaebasei £51m 1 is
adhesi ve
a film of thermoplastic resin which is the same series resin of
the plastic component 12, more preferably a film of olefin series
resin excellent in workability and insulation properties.
{0047] The thickness of this base film 1 is preferably set to about
20 to 100 pm to attain assured bonding to the uneven surface of
the battery main body 10 by the pressure buffering function. TIf
it is toothin, the pressure buffering functionbecomes insufficient,
resulting in defective bonding to the uneven battery surface.
Excessive thickness hardens the film, resulting in defective
bonding.
[0048] As to the metallic foil 2, although it is not specifically

limited, for example, a stainless foil, an iron foil, a copper

foil, a nickel foil, and a hard aluminum foil can be exemplified.



conmponents can be preferably used. [0050] As the

thermal adhesive resin of the coated filmlayer 4, it

is not specifically limted d® 1ong as the thernal

adhesive resin has a softening point of 160 C or
ambabonhand €anlbe honded alemihemsfivi Aceat ibenmpfefdwnble used.

battery main body 10. Especially, it is preferable

[obBal therbheld bt AUNESiFVA 1MESi 0 1Rl fun 8 ¥hay khe thickness
acet at e copol yner (herelnafter abbrevi ated 'as "EVA")

I ' t f
FafEEoyL il LRI Ut iy 8 00URE [ g oo thin
ft ' t her mal hesi
ehf BAEF L RhnS£86765 R RESPREPnAT S B oA RSP el ALt £YET hand,
the battery main body 10 shoul d be hjigher, which may

eXEaE8EVENEPRRKNCEEgFEFALEN 115 @érs@sfl@rgtly n%%erl?ﬂgma?ted
separators in the battery nain body 10 or

workabapasit i ohs dfthe hdhelsdoter cbpppventkburf dihe aflpesiyepsayer 3,
the EVA for the coated filmlayer 4, it is preferable

polhatkteheubt¥fhamne3fet DelSorassl vethat nytetitetdtaeries adhesive
content and 3 or nore in M (nelt index) because of

cohﬁsnEﬁEEO%ﬁgb&ef:%@rf%rahoflyt hggedvi nyl acetate content
is less than 30 massl, it hardly solves in a solvent

[O?EEP aﬁsq:lf}% e rmlaﬁ.s hhé%ﬁv ?Jsﬁl | 2RBRLLEA jﬁgﬂm yer 4,

€” base ess an 3, the therm

. L 17 i , d.t f th t EVA
it pAF ROt BREGEALFRINY: RaRIBGHAPRG 1506 Fon 5 TR 2dbesive

portion reinforcing plastic conponent 12 at the tine
regingpRs 1}t e inRL s o 1 6% °CuPs B?Je%n%%dsq%ﬁge bonded

bondi ng between the plastic conponent 12 and the base _
tofthensurfare il mfr tbsebet tierpr naiingbefy toat iBgpecially, it
- performance, the EVA can be partially saponified into
isappeBétalpbe yieat Cicid aihd iy ]l eadhesire m@catmXyd eghylene -vinyl

a carboxyl group, or a hydroxyl group to enhance _
acetate copolymer (hereinafter abbreviated as “EVA”) excellent
in adhesiveness to an oriented film. However, it should be noted
that, in cases where the softening point of this thermal adhesive
resin is higher than 160 °C, the thermal bonding temperature to
the battery main body 10 should be higher, which may cause thermal
degradation, such as, e.g., melting of separators in the battery
main body 10 or decomposition of the electrolytic solution.
[0051] As the EVA for the coated film layer 4, it is preferable
that the EVA is 30 to 95 mass% in vinyl acetate content and 3 or
more in MI (melt index)} because of the following reasons. If the
vinyl acetate content is less than 30 mass%, it hardly solves in

a solvent such as alcohol, resulting in difficult application to

the base film 1. If the MI is less than 3, the thermal fluidity



the solubility to a solvent such as al cohol.
Furthernore, in order to further inprove the
adhesi veness to an oriented il m a small anount of
et hyl ene-acryl ate copol yner (EEA) can be added to
isebbyt erendittydr eftmt attthe opdltere EVA 06523 rlyt hemeved, from the
it is reconmmended to addatackifieringredient for

boh8RHEVHEBL 1 bR Bslhes end potrbeohaseififbntingnslddteidatomponent
tackiness and an anti bl ocki ng agent for preventing

lztg}?tﬁgoﬁ.ﬁ@lgfq{hé Reerhad M&Qm?é%ﬁﬁ@i iﬁ%ﬂ%fgvents strong

materi a In a wapped state the coated film

I 4 within.th f 0 9%
bopfiREdr e Tadit BRoRRS e FOBBITeRs YherE s Slap 1o For

tackifier ingredient, terpene phenol _resin, rosin ﬁ'{}g be
the RUFRIE & ORI RYR ¥ PIE G SOPF 108 PHE TO¥BRBCEs | §be can

Al t hough two or nore of these ingredients can be used

parbgef hgr saponiifd eds paticaldl grgdes @odhimen kentaiaing, e.9., an
tackifier ingredient has a softening point of 60 to

ac&60xClagdoap, ax erageoxpl eprdgy, wei ghhydobxgl gHGuprto enhance
|l ess. If the softening point is below than 60 C,

thBl QEKIPH i 6RR cORBb ¥ eBeCilich b d1csPedFuliheZmdie, in order
t hermal adhesi veness cannot be exerted at | ow

tog,fﬂgg%g}u{ rovo S Y A% r@rgég o Wel SPﬁ.engé%gfﬂiﬂﬂg a small

i :
causes detertoration of solubility an

conpati.bil ity to ethylene-vjnyl, _ ac a{(EeEpop : dt
amf’b‘g‘g4ffA?t S PSR G &F pérﬁmq%c |n3 acgggyn{?é added to

inorganic particles, such as, e.g., SiQ2, CaC33,
ethydepe-yioy lopcetpte CaRP™Sdxenpl i fi ed. Al though two

or nore of these agents can be used together, it is :
[0685péci Buryhprupeeabitd 2 Fegonhendad toadda parkiéier ingredient

an average particle diameter of 1 to 10 mand specific
fogr amptyving theoadhessonlfo the base dgdnparanditde hot tackiness

dianeter is less than 1 m
and an antiblocking agent for preventing the blocking of the
laminated external packaging material 11 in a wrapped state to
the coated film layer 4 within the range of about 1 to 20 mass%
to the resin, respectively.
[0053] Asthe aforementionedtackifier ingredient, terpene phenol
resin, rosin and rosinester and petroleumresin canbe exemplified.
Although two or more of these ingredients can be used together,
it is especially preferable that the tackifier ingredient has a
softening point of 60 to 160 °C and an average molecular weight
of3,0000rless. Ifthesofteningpointisbelowthané0°C, blocking
can easily occur. If it exceeds 160 °C, the thermal adhesiveness

cannot beexertedat lowtemperatures. Theaveragemolecularweight

exceeding 3, 000 causes deterioration of solubility and



the particles of the antiblocking agent agglutinates,
which makes it difficult to be dispersed in the
resin. To the contrary, if 18 exceeds 10 m clogging
of a gravure plate occurs at the time of the gravure
compatibdliiay ftar mthy lidre -cdatydd dadtmatayespdlymer.
Furthernore, if the specific gravity exceeds 3, the

[op84li cAesthendfot-embAt eaakhy afetibledkatly aerte eRryanic
when heat is applied at the drying step after the

pa%??t:i@g bﬁ gaye ev%rlto ex&géb* er CIOé n:FJO(qu%% l}ﬁgc, can be

ects er ef or €, Aot ~pre

C 4cnbeforrred he base film1
exEOBLERLRG - cbF hERURBoRRRL SF BALE 82, tosge sppEcs Cah be used
af orementi gned et hyI ene-vi nyl acet ate copol yner, and,
togethgteskary CERERIRLEY P?%@?’é@l‘?%ﬁttl‘@ﬁd t’é‘ﬁt#b?%@@h‘@ particle
agent, to alcohol, mxing theminto an emul sion,
hagmsl 9ivngagl¢ep@ntlislerﬂi@mea:dyagé Titdonio mwaadg$miéic gravity
coating nmethod, and then drying it. The thickness of
ofthiocx teeted Ifitle aveagt parpiefierabiyeset 10 1asst bhan 1 um,
as 0.5to 10 m It is technically difficult to

thé’%ﬁfﬁ@?@léé"%ft bhekiass, hebiovh a9t EgglhElﬁéEEEdSﬂvﬂpch makes
. it becones difficult to be renoved™due to

it cﬂfff@al:uﬂ:u’:? f:,¥ &‘l ]%]??séamfn tlt.hé hfeéfr?rmallo q[%d?&t&%ry, if

end ion rernforcin astTc¢ coirponen :
it difficult to attain stro bondi n

whi ch .
ltb%f%&e ﬁhfi Wb S TRGEHE e BEABHER PLALE ot 3 S he time
[0056] In order to wap the batteta/gﬁrmln body 10 with

Oft%%elﬁﬁﬁﬁﬁFédco@%ﬂ@ﬂngprpg@ﬁﬁépﬂg Soagied figdan layer 4.
mentioned above, initially, the Ianinated external
Fupblkageng. et shieadpdadi e direpydsatdeniendsie tbatpakrticles tend
filmlayer 4 facing up. Then, the battery main body 10
toike diagidsedetan edheuvpatkagien g amirewhain héadsishayliad at the
Fig. 1(A). Thereafter,
drying step after the coating, which may prevent exertion of
antiblocking effects. Therefore, it is not preferable.
[0055] The coated film layer 4 can be formed on the base film 1
by adding resin components, such as, e.g., the aforementioned
ethylene-vinyl acetate copolymer, and, if necessary, tackifier
ingredient and antiblocking agent, to alcohol, mixing them into
an emulsion, applying the emulsion on a base film 1 by a gravure
coating method, and then drying it. The thickness of this coated
film layer 4 is preferably set to as thin as 0.5 to 10 um. It is
technically difficult to decrease the thickness below 0.5 pum. If
it exceeds 10 um, it becomes difficult to be removed due to the

thermal fluidity at the time of the thermal bonding to the end

portion reinforcing plastic component 12, whichmakes it difficult



as shown in Fig. 1(B), the |am nated externa

packaging material 11 is wapped around the battery

mai n body 10 and thermal |y bditled thereto by pressing

a heated plate of 160 C or bel ow against the
topackaghngt rahgrbahdidg foemwddre tthe Sadee tfHdmedf andsthe plastic

result, the battery main body 10 and the | am nated
co@@gbgéﬁ@l 1packaging material 11 are thermally bonded

and integrated with each other. At this tine, the

[0b8 ?ﬁ%rr%efrofomé:‘ E?ét é%q][yjtgagn' l§och Wo W ERhe laminated

preven occurrenc egradatl on, such as,

. rat t bat
oo Rt B 0 SR By, o
aresult, the hig erformance of_ the batte an
1aﬁﬁﬂﬁ?§ﬁrﬁéﬁel{%]51?fc§@9hnﬁﬁtaéiet’ﬁl@r]n%?- 1§rdés%Rﬁ Hbr@e coated

bot h wi dt hwi se si de excessive portions of the
filmnMapeed Excingalp padkegi nghediattery mainpedy e is disposed
formed into a cylindrical portion Ila, respectively,
onathbobdicleadsngfma ther bal tier warahowiody Fig. Nexa) . a Peateafter,
of an end portion reinforcing plastic conponent 12 is

féltléﬁtq it d he (xgY! kRdr i sAknAeEl! 8RtEYBaBSpSEIRNGLiNG material
s Fig. 1(CO aﬁ% thgﬁ a heated nplate of 180 ?% 220 C:?s

1 lpfst? %&%%paeﬁh%gntbh&é AT gg)fl.tneﬁaa!{ 1P ‘.ﬁiﬁaﬂhﬁgmal 1y bonded

hé plastic ¢ onent~ 12

out si de 20 thereof e o) t ea

CHEFREP. BY 0015 A9 tanPeatteﬁe ?? P4 T Bre kb g g et tne
of the coated film |layer_ 4 form ng both S| de

PagyRpABg BaFepbRLi %h§11qﬁht5ﬁd°‘PF§1€? tpRrePhyj dift 8gresult. the
external packaging material 11 will turn into a nolten

bastkuyimnih drdynl0iagsbsheylamindt ¢h extamngldpegkagénggnaterial
the high thermal pressure bonding tenperature, and _
11veke bieermabVeddnded drite ipresmatedondingagtr btbarby At this
the pressure of the heated plate.
time, the temperature for the thermal bonding is low, which prevents
occurrence of thermal degradation, such as, e.g., melting of
separators in the battery main body 10 or decomposition of the
electrolytic solution. As a result, the high performance of the
battery can be maintained.
[0057] With this thermal pressure-bonding, both widthwise side
excessive portions of the laminated external packaging material
11 will be formed inteo a cylindrical portion lla, respectively,
at both ends of the battery main body 10. Next, a part of an end
portion reinforcing plastic component 12 is fitted into the
cylindrical portion lla as shown in Fig. 1(C) and then a heated

plate of 180 to 220 °C is pressed against the laminated external

packaging material 11 and the plastic component 12 from the outside



As result, the base film1l of the | am nated external
packaging material 11 and the plastic conponent 12,
which are made of the sane 2@ries resin, will be
direct-bonded firmy and integrated wth each other.
thdhésf htghthempailatyubenthehenl witds sacd odheimg i s
perfornmed at a position away fromthe battery main

[0698y Mk thard-ihe| eher ehéhest atildsiie pesihakf ehehesdted £ilm
deterioration of the battery mai n body 10. [00591 In

la)f/31 £ 4 3y gr%dg%)ﬁ#oég ﬁ?@i‘f‘@afﬁfcﬁrﬂl%nsllll@c ahaella of the

oremrent | , t he netalllc foil 2 wll be
ose on_the. externa er.i I
1afEERER] eretRal e Tara Tgat %.?‘3}9 2fh g molten
of the present invention, rotegti can be
sobu§+9ﬁ1§aw|F9 BFBVPaéBYoﬁnﬂhngBrFHC%EBF SBhY fEalp che high
foil 2 to give abrasion resistance, inpact _resistance
theheal cpressusesbandangotemperatkae, Sash pidlebei sgmoved from
| ayer can be fornmed by adhering an oriented film5 on

thé hersagipe dorid iirte poetdbhi by fidid pr2seppespfethe hdwded plate.
adhering side of the base film1l via an adhesive

as| 2¥8016, aehahBuBei Rifd1 8fOEnkYylapphyted tReemnsdt packaging
resin on the surface of the netallic foil 2 opposite

ma%%¥§ngf ?ﬂhﬁﬁa“@hé'ﬁfaé’é c&&ﬁnﬁ?@ng '12“ T @@%df of the

ernoset resin [ayer as shown 21 in Fig

0060] .As th d, fil I d
sa%ﬁeis@gﬁvaegéﬁ Ba?EoE‘s' PEERReFPPRRSE i gng integrated
PET, PEN, can be used. It ref erab
i DA ST T 5 OB e TAL e wrn{%ﬂeprsﬁagrsrbommg

8 to 40m . If it is less than 8m it |acks versatlllt%
is|performededs a0PAFiFiobeavnrsiaevpehipybakhgryhgain body 10,

workability deteriorates. Furthernore, in order to
anfinmtiervef dhe Ebzpsivaill be no risk of heat deterioration of the

battery main bedy 10.

[0059] In the laminated external packaging material 11 of the
aforementioned embodiment, the metallic foil 2 will be exposed
on the external periphery of the laminate battery. Inthe laminated
external packaging material of the present invention, a protection
layer can be preliminari 1y provided on the surface of the metallic
foil 2 to give abrasion resistance, impact resistance, chemical
resistance, or the like. Such protection layer can be formed by
adhering an oriented film 5 on the surface of the metallic foil
2 opposite to the adhering side of the base film 1 via an adhesive
layer 6 as shown . in Fig. 3 or by applying thermoset resin on the
surface of the metallic foil 2 opposite to the adhering side of

the base film 1 to thereby form a thermoset resin layer 7 as shown



resistance, the oriented film5 can be an oriented

filmwth silica or alum na vacuum deposited on the

surface thereof, an oriented2lfilmwith sil oxane

series resin coated on the surface thereof, or an
ina@iented filmw th a roughened surface. The adhesive

| ayer 6 can be the sane as or simlar to the adhesive

[odVEr a% e aftEdAt ey £1Bn b§Seaf¢brﬁﬂ1énﬁ?du§€§ fBERpEheive
foil 2. [0061] On the other hand, the aforenenti oned

alfgﬁhg@é&e 1[<§§:LIQ ffﬂrﬁr chl‘fae[]s bee de 1§§T r%l\p O?sf"%tl‘ OPP, can
as, €.9g. ,

epoxy serfes resi n a y IC 'ser1 €s resi n,

or nitrocellul ose s r|e si,n for s
be By 1 1 Fr by EHer AL aPabi T 46 Bl eCLboERE P wichin
abrasion resistance, siloxane series resin of 5 nmass%
therapgeeich o) Blded £ £6 ithbess shaRehtNodddl 3@t HeTpatility.
is preferable that the thickness of the thernoset
If rigsigxdesds 40f@n} siti bacomebeexpageive eng tbhe womkability
If it is too thin, insufficient effect as a protection
detleayiesrattad. bt mieske Toid herdeont tar ymprévetthe abrasion
excessively thick, the resin |layer becones brittle

reﬁrgicérh‘?e Prt?l‘éeéfi@ﬂtéa'ﬂll(i@@,tca?ﬁ R ah BiRaR% £iOHGAlth silica
Next, a |lam nated external packaging naterial for a

o I
%%ﬁ ed‘%%éﬂ{nf&%%ﬁ%é%‘*&%is %*?2*%&% Sty app o ionted
teps, of formng the extern pac n
fﬂ:“a {4ih FATrRrS T5TORT CHEPHE SRRERA ORnbdht FoREpde thereof,
plied. This |am nate battery i.s fornmed by di sposing
or énbaf%@ﬁpeﬁai hiBotth @ Bpuahﬁee@a%@aﬁ%ﬁeparﬂ"&}q ergssies layer
shape on a |am nated external packaging nmaterial 11
6 chabghe skuemsodesiniban tehbhe sidharl Walayey ndioy adhering

body 10 as shown in Fig. 5 (A) , wapping the battery
thadasd oyl Ol vad the hatabaiedfexleenal packagi ng

[0061] On the other hand, the aforementioned thermoset resin layer
7 can be made of resin, such as, e.g., epoxy series resin, acrylic
series resin, or nitrocelluloge series resin, capable of forming
a rigid £film by thermal hardening. To increase the abiasion
resistance, siloxane series resin of 5 mass% or less can be added
to the aforementioned resin. It is preferable that the thickness
of the thermoset resin layer 7 falls within the range of 0.5 to
5um. If it is too thin, insufficient effect as a protection layer
can be obtained. To the contrary, if it is excessively thick, the
resin layer becomes brittle and the processing unit cost also
increases.

[0062] Next, a laminatedexternal packagingmaterial for a battery

according to a second invention will be detailed.



material 11 and thermally bonding the coated film
|l ayer 4 of the |lamnated external packaging material
11 to the surface filmof th&® battery nmain body 10 as
shown in Fig. 5(B), inserting a part of an end
[op@at]i oFigei. nf QAL Ity Splcastequeanpanant shdwateps of forming the
rectangul ar parall el epi ped shape into each

exiteetRNIyY a@ka@’lﬂg;(gf C@Imﬂﬁaw batPefPr FEdwhBEheBRE second
end of the maln body, both side excessive portions

1anfenttt1%ﬂ fgnﬁ.%gth%(ig(t '?fl.lr.]% ]ﬁ%ﬁ Bie PFE‘?J 'sako}r?le?%é/ disposing

shown erma bondi ng

sed ed orti a ( ortion t he

= BREEREY it BoBinodeat s 5ect%l?%f%s%%raﬂ§§ﬁplped shape on
non- appl i ed edge ortlon) of the base filmof the

a lapdnaseek gréeraplt RACKHELAGr MaERPTpalt Lonhavangod t hidth wider
pl asti c conmponent 12 by thermal bondi ng. The

thagf Ehahod therbeilteTiOve in botlyek® aki shures idenig €6 (3) , wrapping
termnal of the battery. [0064] The battery main body

thiOeanherve mgin dddyhilomwiiten thad tleminailed external packaging
['ithium polymer battery with a surface forned by an

ma@ergRheqd, éﬁlin&héﬂﬁéf'lff ' béhd@ing & RO IXRIdYE €18 m laP/er 4 of the
terephthalate (PET) film a polyethylene naphthalate

T RSB G PR o

packa 23 material ,11_has ndanent a

e bR PR oA, Patha & AMSEPH A7 1105 G4bhr| TeSFheing a part
adhered to one surface of the base film1l via an

of R/hesPROT iR reinfpycingoplagt i IgaMpananty1afof agigafiangular
adhesive resin adhered to the other surface of the

papadéeflepriptdnistiapex posed eashd eestgagyday ondl ingdrEnkl gortion
of the base film1 remained at both w dthw se side

lladfierped} i anseadh tdrel kasehk maih. bAPE6hy Thetlhasield iddtessive
1 can be a thernoplastic resin film such

porticons of the laminated external packaging material 11 as shown

in Fig. 5(C), and then thermally bonding the exposed edge portion
la (anedgeportionwhere thebase film1 is exposed, i.e., athermoset
resinnon-appliededge portion) of the base filmof the inner surface
of the cylindrical portionllatotheplastic component 12 by thermal
bonding. The reference numeral “10a” in these figures denotes a
terminal of the battery.

[0064] Thebatterymainbody 10canbe, e.g., alithium-ionbattery
or a lithium-polymer battery with a surface formed by an oriented
film, such as, e.g., a polyethylene terephthalate (PET) film, a
polyethylene naphthalate (PEN) film, a polyamide (ON) £film, or
a polypropylene (OPP} film.

[0065] As shown in Fig. 6, the laminated external packaging



as, e.g., a polypropylene (CPP) film a polyethylene

(PE) film a polycarbonate (PC) film an

acrylonitril e-butadiene-styred® resin (ABS) film or

an adhesive polyamde (ON) filmsuch as a 12 nylon.
maltexaraierl T s tai furakeeth 1 het it t boadéagppisihg hasese £ilm

filmto the end portion reinforcing plastic conmponent

1,1% Gy i itdh f@lfrﬁalat&tefmowgoﬁé e@urfécésoPrﬂfu?rﬁQéé £ilm 1
that the base film1l is

| 0
e SRR S dn cr?%rtee%frfe %F—y% £8¢ iy Padnesive
Iefl series resin_excell [ bi li and |,
rﬁ%ﬁgt"%ﬁdp?%ptéﬁ peger ?Bﬁgﬁ‘feﬁ% Rﬁ@s@/t}? L Hi§h exposed
base film1 is preferably set to about 20 to 100 mto
sigle gdgeapottdensdhar ang 1a ehdhmbpae fidMdersmaipngd at both
battery main body 10 by the pressure buffering
wifdiiotiisen.silde edge pdwmidieg mf tihee poa@ssuf elbuifering
function beconmes insufficient, resulting in defective

[ob@wdi nghkopkBe @hgmen Bahtlﬁéyasﬂﬁéﬁﬁéplaﬂﬁésﬁegﬁl film, such
thlckness hardens the film resulting in defective

ast‘éd' - @9??%16?¥tlgﬂbrn??gg§ a?%frl.ﬁ fgnﬂg?fye@ftgfé’ﬂ@h (bE) film,

1s n t spe exa tai nl ess
faoil,. an irqn f -opper f Qi k n
a goHLafrc T Otﬂﬁocnu féo)l f:aj.cla n’ e e%(%%jf ftr %zbqugéléng gtyrene

these faoils 2 hard al unj.num foil can prefer
<. (AES069 s o Fh&fhea Y %R%}fa@%t{% i bim such as a
preferably that the thickness falls within the range
12onydpBut 40 AslezoGonptiprintassured thermal kiendimepiathe base
strength becones insufficient. On the other hand,
f idwcee dihe epti pdmiessen mﬁstuiftcsrdimgspgastiicammyonent 12 even with
deteriorated workability. As the adhesive conponents
a ohallheradbAding hayel Dt iPPnefiwibly eHaneheebaee Hilm 1 is

pol yet her - ur et hane series adhesive

made of a film of thermoplastic resin which is the same series
resin of the plastic component 12, more preferably a film of olefin
series resin excellent in workability and insulation properties.
[0067] The thickness of thisbase film1 is preferably set to about
20 to 100 um to attain assured adhering to the uneven surface of
the battery main body 10 by the pressure buffering function. TIf
itistoothin, thepressurebuffering functionbecomes insufficient,
resulting in defective bonding to the uneven battery surface.
Excessive thickness hardens the film, resulting in defective
bonding.

[0068] As to the metallic foil 2, although it is not specifically

limited, for example, a stainless foil, an iron foil, a copper

-foil, a nickel foil, and a hard aluminum foil can be exemplified.



i ngredi ents can be preferably used. [0070] As the
thermal adhesive resin of the coated filmlayer 4, it
is not specifically limted 28 | ong as the thernmal
adhesive resin has a softening point of 160 C or

Amdied vhewsl el dbe DHdrdet] alwnimen doflaca denpsfefigrable used.
battery main body 10. Especially, it is preferable

[oédef therdhaenmtadhestyel pesihis preffeyiadile-nhatythe thickness
acet ate copol yner (hereinafter abbreviated as "EVA")

fa PrESH &Mn éﬂ&g%{ﬁ%%\ﬁ%n‘ﬁﬁéu‘:%ént@ri@“ﬁﬂ firkMmit is too thin,

wever, it e noted that, in cases where the
softeni ng. point of this ther | re&siy, hand
EhG TR T1 P e TEOPE R (RRCOHES njén%%%g?%%ﬂgénpcg?a%% Pl band,
the battery main body 10 shoul d be higher, i,ch na
exee@stvehehpaknegagrsduditsn 10 ﬁ&ﬁ“&é,lc%."&.l,y %tteirﬁg"%%ted
separators in the battery main bodé 10 or )
wodlegbibbsit | e dfhet hdhebdver oPYPPReBBE BT Site afbppiyentayer 3.
the EVA for the coated filmlayer 4, it is preferable

polastéheub¥hhne3fet beSSomgsslydthar nytetitaatseries adhesive
content and 3 or nore in M (nelt index) because of

ingPeatohtewbng Leapeagerbblth@sed.nyl acetate content
's less than 30 nass% it hardly solves in a solvent

| ! . sl _ o ’
[O?Zépbzg%ﬁﬁo%ﬂf?n{gﬁsﬂ%ihbggvbnrgéiﬁ'&;' ttheAPBhiteal £9Mmt Dayer 4

or e purpose of inproving the

itgg%ghggi égepﬁggggl’lg?gﬁs.m&g%% E\éAl ?1:3& %.% E@xret itﬂéﬁ(nal’ adhesive

I~ “conmtalning, e. d.

an acetoxyl group, a carboxyl araoup, o hydr gx
regiBUbRE o (YRR AN SIS (49 £ RTsBRYEH “BdrRpe bonded

al cohol . Furthernore, in order to further inprove the e
toadhesswefreee tilmmt dhicchasdery mria BREY| 1Gm FRPYFIaL11lY, 1

et hyl ene-acryl ate copol ynmer (EEA) can be added to .
isephytenebVinyhancehat theopol yaxdre s 109 72§s Purish@tprlene-vinyl

it is recoomended to addatackifieringredient
acetate copolymer (hereinafter abbreviated as “EVA”) excellent
in adhesiveness to an oriented film. However, it should be noted
that, in cases where the softening point of this thermal adhesive
resin is higher than 160 °C, the thermal bonding temperature to
the battery main body 10 should be higher, which may cause thermal
degradation, such as, e.g., melting of separators in the battery
main body 10 or decomposition of the electrolytic solution.
[0071] As the EVA for the coated film layer 4, it is preferable
that the EVA is 30 to 95 mass% in vinyl acetate content and 3 or
more in MI (melt index) because of the following reasons. If the
vinyl acetate content is less than 30 mass%, it hardly solves in

a solvent such as alcohol, resulting in difficult application to

the base film 1. For the purpose of improving the coating



for inproving the adhesion to the base film1 and the
hot tackiness and an anti bl ocking agent for
preventing the bl ocking of th# | am nated external
packaging material 11 in a wapped state to the

e%%x%ﬁ!arfdé Mha¥eh chbé Barcihe 1@%:9& A Uhtd algrad polymer

massl to the resin, respective [0073] As the

RS 878¢ %:’%é%%@%ti% Dp e
AT i SR T b VSR e g o

preferabl e that the tackifier ingredient has_a

Fuggfheamarg pdithorsle e ot §urkber AnpraNeatbeagehesiveness to an
nol ecul ar weight of 3, 000 or less . If the

orsefritend fifpmj i snalbalrowrithef thy) geAocklae copelymer (EEA)
easily occur. If it exceeds 160 C, the thernmal

ca3fRs AERS Lo GiHPlehe- ©XeF1 etc @t at OVebBOPRhEL Ur es.

The average nol ecul ar wei ght exceeding 3, 000 causes

[ Oq}eitﬁr ' @'ﬁ?’i:h%%m%fres of upy E‘bE)Smﬁ\@ﬁd‘éﬁ"ﬂ%?é&@la't'atc)kltﬂer ingredient
et hyl ene-vi nyl acetate copol yrmer. [0074] As the

af orenentlon ckij a

fo&a%FPEPg%ng elé 1% Lg%}%gg%a&ﬂﬂﬂ% %Eﬁ thF &t tacklness
talc, can _he exenpllfled Al t hou

anch @k AR OYAPDAIRU LU0 JIATET, 18, %h%r%a?]a’rw of the
preferable that the inorganic partlcle 26 has an

lagigrd@s prtdial darmemomateniab W iy 3pgecpped state to
gravity of 3 or less. If the average particle

thdi awetted ifslmedsyviehad wimhint hbepaahgel e§ abouthel to 20 mass%
anti bl ocki ng agent aggl utinates, which nmakes it

tcdidHd addir 0 thesglispersrpd. in the resin. On the other
hand, if it exceeds 10 m clogging of a gravure plate

[T S pdte H8rbiBRenPl ohbE tHAMUIR LCORGT881 RE , feiife@ phenol
the coated filmlayer 4. Furthernore, if the SpeCIfIC

redi V,' {»3sff§%%%d§o§1né5€e£’%‘ii' ﬁé@foi&ﬂﬁ resin can be exemplified.

Although two or more of these ingredients can be used together,
it is especially preferable that the tackifier ingredient has a
softening point of 60 to 160 °C and an average molecular weight
of3,0000rless. Ifthesofteningpointisbelowthané0°C, blocking
can easily occur. If it exceeds 160 °C, the thermal adhesiveness
cannot beexertedat lowtemperatures. Theaveragemolecularweight
exceeding 3, 000 causes deterioration of solubility and
compatibility to ethylene-vinyl acetate copolymer.

[0074] As the aforementioned antiblocking agent, inorganic
particles, such as, e.g., Si0,, CaC0;, BaC0O;, TiO, or talc, can be
exemplified. Although two or more of these agents can be used

together, it is especially preferable that the inorganic particle



to be easily settled out in the resin.when heat is
applied at the drying step after the coating, which
may prevent exertion of anti4f ocking effects.
Therefore, it is not preferable. [00751 The coated

hafsi Amdeymsrgel paant ilod of di amdten dhe badd fimland spegific gravity
addi ng resin conponents, such as, e.g., the

ofab s LNRIYd onad tB/t W enegd igatt iace! diamedRe YReTes@than 1 um,
if necessary, tackifier ingredient and anti bl ocking

th%gggl*tiz:ge | Sph9le a%fb@gckgﬁg a'@l&]‘?t 1’ QY , which makes

appl'yrng the emul'sion on a base Tilm y a gravure

..cqati.n t ho and then dr.yi it, At this ti .

e ROr TRy EgbR 2 TIPaed ¢y e bhanhe ob g Brher hand, if
colorant, inorganic series_colorant, aqr pignent, c

. : an ,
ithexgeeed L8 #he FERTALRBrpbriMENBHIHGUHECHE gt the time
filmlayer 4 within the range of 0.1 to 5 mass parts

ofwitile respecte canting risy nfeonpemelire ofodbednbssm layer 4.
parts. For exanple, in formng a coated filmlayer 4

Fueft himdesr hdl tipaelagiifd cograv hay axatesrd=aB, the particles tend
gravure coating nethod or the like, a narrow |inear

toCHEl £891 111 e i DdiCAld O epat AsPArWhOA RhtEdk Bpplied at the
simul taneously formed between adjacent exposed side

.OJ}?:I A ﬁ'ﬂ% é@a@% howh o &y GordPent Nekbbfion of
dr?%%%;@%%%%e %s cutting fie |nd|cat|%gpcoated

qQrtion .20 is_colored,, a i.tioning sensor_of.a
an@:&h&i FHWED7 T 'r%%!;ﬁ)rfd' ddt 351 EHp FA TG Sin

J Y

recqogni ze the cutting line indication coated Eort%on 1m 1
[0955dt The erabesffelft1AehrbCAsRfy FomftReRap B3sSe f1lm

assured positioning of the cutting position. [0076] )
byAliddeumgh nese rorqpmanastis essudh rante i %. nothe aforementioned

specifically limted, for exanple, azo series
etbyllerantyimstc masate grgopdlakeer r ethd naphtimiesdmrnza tackifier

yel l ow, disazo yellow, or benzim dazolone, polycyclic
ing@dB S0 e@aht iPIekki%g Agent,dUbN@PbbRbNemixing them into
an emulsion, applying the emulsion on a base f£ilm 1 by a gravure
coating method, and then drying it. At this time, coloring agent,
such as, e.g., organic series colorant, inorganic series colorant,
or pigment, can be added to the resin components forming the coated
film layer 4 within the range of 0.1 to 5 mass parts with respect
to the resin component of 100 mass parts. For example, in forming
a coated film layer 4 on an external packaging original material
by a gravure coating method or the like, a narrow linear cutting
line indication coated portion 20 can be simultanecusly formed
between adjacent exposed side edge portions la and la as shown

inFig. 10. Inthis case, since this cutting line indication coated

portion 20 is colored, a positioning sensor of a cutting apparatus



i soindline, pyrrolopyrrole, dioxazine, phthal ocyani ne

bl ue, or phtal ocyani ne green, and | ake col orant, such

as, e.g., lake red C or Watching red can be

exenplified. Al though the inorganic series colorant
(widitotadesidbal Apphirathey, chnr rexofgnliee ehebentting line

bl ack, titanium oxide, calciumcarbonate, kaolin,

ind iUh oAl LIt i QXIHe 4R HRe t8xeMBki £i8fing processing,
Al t hough the pigment is not specifically limted, for

; ello [ trksodiu 4 (vell

SR G0, B AT e i Foa Rl B Pk, SUPPLheL¥Bs18on.
colar 4), .or _blue pignent such as dinatriuym salt o

[Wﬁﬁec&&GPﬂlgéaﬁgéegﬁaﬂ‘F?i%%r. 1€% Géglﬁra}l%t fi$ not specifically
preferable that the thickness of the coated filmlayer

lipjtedetiay exanprle 5P Feries teekeranr| ysuerhfagul €-9.-. lake
to set the thickness less than 0.5 m On the other

retgndiaphitidle thinzkngsed 1cexcdédazblyeil ladhesronehnimidazolone,
casting nold may occur when used as a | am nated

paXicafdialc paskag o IBt&it Al sddh $9078]gl N ghdséphealone,
wap the battery nain body 10 with the | am nated

is@ﬂrﬁiﬂq{e,p%}&q&h{tg:_ @ié,a'déaxééjrﬁ@nt'ﬁ@ﬁgl ¥Rine blue, or

initrally, the nat ed external packaging nateri al

i S..disposed with_t coated-. filmlaver 4 _facing
PR LR S o AP AR L Y 18 e BLEboREa Cof tnaske red

coated filmlayer 4 as shown, in Fig. 5(A).. Thereafter,

c %’%W%Ch&ﬁa\/ﬁ?qa %aﬁ'rb&. eXREy Lt} arﬁ%rﬁ'{céﬂgl'é'i}(‘% rigrgantc series
packaging material 11 is wapped around the batter

cofgwinaibody notfreehbivally bignder, desr éﬁémwepr@§§fv3ﬁ§ black,
a heated plate of 160 C or bel ow agai nst the

tigzekiani wgiketecedkcilth trobonhéeoukabdént hérenfoxddea and zinc
result, the battery main body 10 and the | am nated

oxddeet ana bepatdoagl 1 e erlathoukh ehe dilkgiern) 1y nbensteskifically
and integrated with each other via the nolten

llE'nE.IQ:?@P, PEES bkamasl, NvOf 16H @ iepR MRz héh Bl By Esodiufisalt (yellow
c¢olor 4}, red pigment such as dinatrium salt (red color 4), or
blue pigment.such asdinatriumsalt (bluecolorl) canbeexemplified.
[0077] It is preferable that the thickness of the coated filmlayer
4 is set to 0.5 to 50 um. It is technically difficult to set the
thickness less than 0.5 um. On the other hand, if the thickness
exceeds 50 ym, adhesion to a casting mold may occur when used as
a laminated external packaging material 11.

[0078] Inorder towrap the battery main body 10 with the laminated
external packaging material 11 as mentioned above, initially, the
laminatedexternal packagingmaterial 11 isdisposedwith thecoated

film layer 4 facing up. Then, the battery main body 10 is disposed

on the coated film layer 4 as shown in Fig. 5(A). Thereafter, as



time, the tenperature for the thermal bonding is |ow,
whi ch prevents thernmal degradation, such as, e.g.,
mel ting of separators in the28battery main body 10 or
deconposition of the electrolytic solution. As a

shéwsuld Figheshigh erefambngeedfetthersl tparakapimdeaterial 11
mai ntai ned. [0079] Wth this thermal pressure

is ?ﬂ‘%ﬁfﬂl&i DU M AW I na 19X GRS M@ Bokd itﬁ@_&mlaﬁ. Ly onded
e

e I"am nat ed external packaging material 11 w |

formed intao a.cyl Lndri ' Lhla, ke ivel :
theRE ot Brastins Ribaf Bl ite Uh 35D 15 SFHR i abminst tre
state, the exposed _edge portions, | ed ortions
PaGHRG B9 e teasia ¥ iinf IO ST Ik uddt de i%?%.rfﬂ%?dgeﬁﬁo% MLt the
where thernoplastic resin is not applied) are_ exposed )
batgre Ty oaimeedy kT and Wie {pmiagtedderearnpdRadrging material
Next, a part of an end portion reinforcing plastic
11 corgoriestmd Ply shdndéddandniotepeatgti withcakcporthen via the
ila as shown in Fig. 5(C), and then a heated plate of

mo 1186 th Aol 4 St PE e68E0n agRi tisd  ddecd@nd ilal edhyer 4. At this
external packaging material 11 and the plastic

t irﬁ%ﬂgﬂ@edgmﬁ%rgfﬂ@ £bbe UL RL P8R4 | RRIRRnd s hibSY, ”Waid/h prevents

the stic conponent 12 and the "exposed edge

ortjon la of the base filmw.th : . ' :
endifiad PRt o iR e bam TaF SHfa sepfirdeds® in cne
packaging . material 11 and the plastjc conponent 12 .
bat ¥V Be LBty 06HIBACOTPORRERPY SinbnF R KT ey G RoLution.
each other. However, this high tenperature thermal , ,
As pressut . owdhaghirepharernee) oft the Peditarohcaa kg MpiBhpined.
the battery main body 10, and therefore there will be
[oomoY i skitf theiat tdhetrewmilopatiseuref bomdipgtt bophnuidtbydyge side
10. [0080] In the | am nated external packaging '
exd@é £ivalpddt Déng her tafepnemEnistere exestodilnpatkabieg material

metallic foil 2 will be exposed on the externa
11 RET1 PRSS e Aimdd 8 dimanal,g shaktieny. pbrtibe hagl, naksfectively,
at both ends of the batterymainbody 10. Inthis state, the exposed
edge portions la (edge portions where the base film 1 is exposed,
i.e., edge portions where thermoplastic resin is not applied) are
exposed on the inner surface of the cylindrical portion 1la. Next,
a part of an end portion reinfbrcing plastic component 12 is fitted
into the cylindrical portion 1lla as shown in Fig. 5(C), and then
a heated plate of 180 to 220 °C is pressed against the laminated
external packaging material 11 and the plastic component 12 from
the outside thereof to thermally bond the plastic component 12
and the exposed edge portion la of the base film with each other.

At this time, the base film 1 of the laminated external packaging

material 11 and the plastic component 12 will be direct-bonded



external packaging material of the second invention, a
protection |ayer can be prelimnarily provided on the
surface of the netallic foil2%® to give abrasion

resi stance, inpact resistance, chem cal resistance,
figndyt had ikeegutiednittdctdaorh |@yerr cafidwe ot rmlthnkg/ high
adhering an oriented film5 on the surface of the

teHEE §lalt|u§'ef ehkrmd10BRagkLR el Rohlda nadher bag ferthedobtt Aeposition
base I'm1 as shown in Fig. 7 or by applying

awg eEQBﬁeEP{eegﬁgtggxeﬁglﬁuﬁggge ?t %H& fBLabEbee £REFe2will be

pos rrng si e base film1l to

no}:?érs 80 [%‘6 her m)s t res%n{]ftfkr%]e%attgéc%stggwybgd\édlo .

I nexpensi ve aII-purpose resin_film such as,
[0pE?) " PERL LR SRMEPRSa R : B3 T0de @A NP A b 11 Of the

that the thickness thereof falls within the range of
af8reoesfrioneld iembicslimesy: t Hdre smtalliackeiVe? swill kg . exposed
If it exceeds 40 gm it becones expensive and the
onWH&keRt kihy1 patisticarad 8TheFlum hes t@bat tiemwyor dén the laminated
i nprove the abrasion resistance, the oriented film5

ext@8ng QCQ&Q?H%%E&fﬁW&f‘"tﬁE'é%n@ri@Mi@l, a protection
vacuum ep03|te on the surface thereof, an oriented

lagflﬁlrmc é/_\%l 4, %I le?.é%q%a%q.rléfeﬁ #)??3 agd el Qﬁ‘rfﬁ@e Y¥ kRelretallic

er eo an orient w th a roughened
rface. The e 6 can_b
£oid’ & ) A Ve AP PR AR E Y EE T aDs sl*F%?cgo%e%%@gﬁ%ﬁé chemical
base film1l and the netallic foil

regaRATmdAnANEnR o G SR PREF RSP f?%erﬁra;?& formed by

7 can be made of resin, such as, e.g. é series__, .
adbesiimg acr priienteer fédmr 6sPR, the ﬁurfééél 'PGI Be mefpeiic foil
resin, capable of forming arigid filmby thernal .
2 b@@d)%ﬁjtm.toTQHdl(HcB‘aﬁﬁﬁd1$jaiﬁasﬁ athe riessstfihbe, 1 as shown in

si | oxane series resin of 5 mass% or | ess can be added

Fig. 7 or by applying thermoset resin on the surface of the metallic
foil 2 opposite to the adhering side of the base film1 to thereby
form a thermoset resin layer 7 as shown in Fig. 8.

[0081] As the oriented film 5, a commonly used inexpensive
all-purpose resin f£ilm, such as, e.g., PET, PEN, ON or OPP, can
be used. It is preferable that the thickness thereof falls within
the range of 8 to40 um. Ifitislessthan8pum, it lacksversatility.
If it exceeds 40 um, it becomes expensive and the workability
deteriorates. Furthermore, in order to improve the abrasion
resistance, the oriented film 5 can be an oriented filmwith gilica
or alumina vacuum-deposited on the surface thereof, an oriented

film with siloxane series resin coated on the surface thereof,

or an oriented film 5 with a roughened surface. The adhesive layer



to the aforenentioned resin. It is preferable that the
thi ckness of the thernoset resin layer 7 falls within
the range of 0.5 to 5 m |If 3¢ is too thin,
insufficient effect as a protection |layer can be
6 it dentde f@amd he of kamilandtoithe hdhesdxveesayerel3dyfor adherlng
thick, the resin |ayer becones brittle and the
thel 86@eSifd mini tar@0Hhealnfe® a1 Nicd emsErs.2 [ 0083] In the
af orenenti oned enbodi nent, the coated filmlayer 4 of

[Ob%%ﬁnnﬁﬁqﬂﬁ§§ﬁﬂ I %l ﬁrmﬁﬁﬁgﬁokgﬁeﬁ bﬂ%&%ﬁéfﬁﬁb@fr%@%nlayer

base er t e expose edge portlons

and .l a of the base (see_Fi
7 8 mPoe PF e oS! € i Stk B RS B0 E%%hn' acrylic
structure, and can be, for exanple, constituted E ,
SeLR&E TREIBoRBANIGIGRTGYENSE SErd SFarerary: yCFBF‘H%S Qh forming
the surface of the base film1l other than the exposed
a gdgédpdritlmoky thermed lharsenimgwn Te EngregseExgPlRbrasion
[0084] Hereinafter, Exanples of the first invention
rewﬁbtahEe,deﬁabkadeCQQpﬁeerqﬁsﬁnlmesnpasa%kmelEs&npaasbe added
In the followi ng explanation, "parts" and denote

to' RS 5 M drfenttivhedBeslin. 3it 1£9ReFdre® e th@88he thickness
<Exanple 1> A lam nated fil mwas prepared by adhering

fatﬁthﬂkabQ§¥' 8sift i%%& ?Sfaﬁis¥31 23 @Heo%é§ﬂﬁf%k 0.5 to

m on one sur ace Sl ard al um num fo
haV| a, t hi kne s, of ,100 de of _JI S, A3004 18
5 il ottt vt BT SR o R F.féscga% R & nidtdgrion layer

further adhering a_ CPP f|In1(cast|ng pro | ene

cap; PR)OPEIIRga (T Shfesshest hapim bh %E S ieoe thick,

side of the alumnumfoil via the .
the regin layer becomes brittle and the processing unit cost also

ihcreases.

[0083] In the aforementioned embodiment, the coated film layer
4 of thermoset resin is formed on the entire surface of the base
film 1 other than the exposed edge portiohs la and la of the base
film 1 (see Figs. 6 to 8}. The coated film layer, however, is not
limited to such structure, and can be, for example, constituted
such that the coated film layers 4 are partially formed on the
surface of the base film 1 other than the exposed edge portions

la and la as shown in Fig. 9.

EXAMPLE
[0084] Hereinafter, Examples of the first invention will be
detailed comparing with Comparative Examples. In the following

explanation, “parts” and “%” denote “mass parts” and “mass%,”



same adhesi ve as nentioned above. On the other hand,

an application |liquid having_ a resin solid content of

401 was prepared by adding a3kol vent in which

i sopropyl al cohol and deionized water were mxed at a
resgeadtiityelnatio of 1:1 to a resin mxture in which 30

parts EVA resin having a vinyl acetate content of 40%

[oa’d M <gkakple3@> parts EVA having a saponification
degree of 201, 10 parts terpene resin having a

sof t %ﬂiaaiilaaggg PL18%ds g)g‘}lpga'}se?i’ Og&aﬁﬁhé'}?hﬁg% ¥ET £ilm having

wei ght of and 10 having a“particle

i anet er_  of o Spmandaspecific grayityof2. 5to2. .

= TR oAl B8 o Herarkad BaN B8 GneoStrbacpmiae of
filmas the lam.nated filmsq that _the thickness

aQﬁ?%?lHW9PH@ﬁﬁ%%ﬁﬁyﬁn%ﬁFﬁﬂfﬁqﬁﬁﬁﬂfF@&Hﬂﬂ?@%??ﬂ&séﬁ°°4'H18
200 C for 20 seconds to forma coated filmlayer of

matiegdpdl visdlives reasiuretthaneredyieodt adhesi vanindt fgrther
external packaging material for a battery. [0086]

adhkExdnyy 2 CPP A larnticaatdtgexd Eypabpphekadiiin) et einghb thickness
for a battery was produced in the sane manner as in

ofE¥anpech exeeptnthabutheckhbekaess tré dhenclahetbil via the
filmlayer of thernmal adhesive resin was set to 1 32

< ) ] t t kagi : ;

salfle 1001 y& REAEA G otfed wbBOL IO EE XA ARG 28 b1 scat on
.manner _as_in_Exanpl e 1 .exce that .a, PC fil m__havi a .

11 gl ke Bng'a I Son i 8Bk eplab p a ¥ s PraBarERdd acaing
of _the CPP film, [0088] <Exanple 4> A | am nated ,

a %&%%?%Blmp‘é’l}&k‘é]@ilﬁﬁﬂﬂwli QFCgBPlé‘rl?a?FéPﬁlﬁﬁg water were mixed

at a capacity ratio of 1:1 to a regin mixture in which 30 parts
EVA resin having a vinyl acetate content of 40% and MI of 15, 30
parts EVA having a saponification degree of 20%, 10 parts terpene
resin having a softening point of 90 °C and an average molecular
weight of 1,500, and 10 parts Si0O; having a particle diameter of
2toS5umandaspecificgravityof2.5t02.7. Then, thisapplication
ligquid was applied onto the CPP film as the laminated film so that
the thickness after drying became 3 um, and then dried by heating
at 200 °C for 20 seconds to form a coated f£ilm layer of thermal
adhesive resin to thereby obtain a laminated external packaging
material for a battery.
[0086] <Example 2>

A laminated external packaging material for a battery was
produced in the same manner as in Example 1 except that the thickness

of the coated film layer of thermal adhesive resin was set to 1



produced in the sane manner as in Exanple 1 except
that, in place of adhering the PET filmas an
oriented film thernnsetting:ﬂ%sin of epoxy resin was
applied on the one surface side of the alum num foi
pumand heated to forma thernoset resin |layer having a
thickness of 2 m [0089] <Exanple 5> A | am nated

[oextgr nakxgmpkagsng material for a battery was
produced in the sane manner as in Exanple 1 except

thatAalgﬁgnEEEE‘eﬁﬁegga Fg@%gg&&?gﬁhﬁ@§iﬁqtf@QhﬁrSQttery was

[0030] <Comparati ve a”L m nat ed externa
ing pmterial f bat int |
R0 PR SR bl B S 98 oPL U, PhT8 pc ciom

| ayer of thermal adhesive resin was directly for on
hayRBY anEPeGRAEES G Bk A IR OH35i3S vi 1 S%sﬁﬁmam place
CPP filmas a base film [00913 <Conparative Exanple
of2sha ICRH ddtled external packaging material for a
battery was produced in the sane manner as in Exanple
[obse)cepExthplet Be t hi ckness 33 of the coated film
| ayer of thermal adhesive |ayer was set to 15 m

[ 0092] 1hRenbeeABAgeeEMal UphERAgTAGt mdteYsRNgfbRea battery was
| am nat ed external packaging material in Exanples 1-5

PR UL RIS A2 rahy SCFSSBRCLHAL] i pace

bondi ng_to_a Ly _main Q f l; Lt hi ' . .
ofSRREF SR AT EaiFate Bt OF et o frinlis ek Rdsesning resin
using a heated pl ate,under the condit%ons of 16% Chx .
of epoxXy resin was applied on the cne surface side oI the aluminum

foil and heated to form a thermoset resin layer having a thickness
of 2 um.
[0089] <Example 5>

A laminated external packaging material for a battery was
produced in the same manner as in Example 1 except that a PET film
as an oriented film was not adhered.
[0090] <Comparative Example 1>

A laminated external packaging material for a battery was
produced in the same manner as in Example 1 except that a coated
film layer of thermal adhesive resin was directly formed on the
one surface of the aluminum foil without using a CPP film as a
base film.
[0091] <Comparative Example 2>

A laminated external packaging material for a battery was

produced in the same manner as in Example 1 except that the thickness



0.2 MPa x 2 seconds, and thermal pressure bonding to
an end portion reinforcing gl asti c conponent of PP.
was executed using a heated %I ate under the
: conditions of 200 C x 0.4 MPa x 3 seconds to package
of tthe lcaritedl € ilat layer dhietheswvalsadbhesShownyer TEs ¢et to 15
1. Inthis table, the end portion reinforcing plastic
um conponent is abbreviated as "Plastic Conp." [0093]
[ Performance Eval uation Test 21 The | am nated external

Lo REKAYPG B A B RATRbeSTds S 1 pnd Comparat i ve

anples was W apped around a battery main

bod S|mI o that in Perfor
and G5 t g HmL AR e Gaira P B FRGA S 2 fEB14F S Bxampies
|nserted into a 500 nmby-500. nmm pro ene

1-RPA CPRPAERELYS SRR oS a@#%c?wﬂgg ﬁﬁ%%’? qer%ljﬁs'%i}e method
vibrations falli ng within the range of 5 to 100 Hz

shawer ein gfies. Wi tA) atdel €k, akkerdahgbeading o232bpbEesy main
hours, and then the external appearance of the

bocham'fhat ad tévituer dah packagiyngamingea swunthcdeord HAEFhEd lm was
or nonexi stence of electrolytic solution | eakage were

exdbsedyadsidhes resatés precshgmbeinciabtenditibas of 160 °C x
ext er nal appearance of the | am nated externa

0. @I%‘é%'fg HBES %n&‘@%e%%\aleéﬁégéﬁfg &ﬁléﬂg? ‘E\&Gan "dhad portion

er na appear ance change

t ed t.h
re G ERELIE S FE0ES APty S 6y s%%zf}ﬁ%? By S)infj 2" heated
Lam nat ed Performance Eval uation Test 1: Perfor
PlakRlgaeroriy €onait 1088 /F R0 BordP ng M BrigPRCRE RP38ir Package

Vi bration test packaging Battery main Plastic Comp. ,
th@ata@rmtibg@ﬁ:ﬁmyyt i The results are shown in Table 1. In this

table, the end portionreinforcing plastic component is abbreviated
as “Plastic Comp.”
[0093] [Performance Evaluation Test 2]

The laminated external packaging material in Examplés 1-5
and Comparative Examples 1 and 2 was wrapped around a battery main
body similar to that in Performance Evaluation Test 1 and fixed
with an adhesive tape. Then, it was inserted into a 500 mm-by-500
mm polypropylene case with the adhesive tape side facing up, and
irregular vibrations falling within the range of 5 to 100 Hz were
given with a device according to JIS 20232 for 6 hours, and then
the external appearance of the laminated external packaging member
and the existence or nonexistence of electrolytic solution leakage
were observed. The results are shown in Table 1. The external

appearance of the laminated external packaging material was



mat eri al body appearance sol ution | eakage Exanple 1
4.5 80.2 00 Nil Exanple 2 4.0 82.5 00 Nil Exanple 3
4.3 20.2 00 Nil Exanple 4 438 85.6 0 Nil Exanple 5
4.2 80.4 x Nil Conp. Ex. 1 4.5 2.1 Co Nil Conp. Ex.
ev@lbafed. &sOFdlillowsQ095] As will be apparent fromthe
results shown in Table 1, in the | am nated external

“@?ackal%ngx ngp@éggrgng@tgg% ccording to the

i r'st |nve I on to 5), the packagi ng

. material can b therma easi.ly and r

of ot fe1lPbE FIAQ q'teﬁg %t'iré% @%%%f glgi‘i’ace
and al so can be therrrally bonded fj rrriy to the end

“xport FoACKS Wearecigegededad Ot gardl ess  of

the smal|l bonding area. Furthernore, in the |Iam nated
[oegagr n@Tabpackigi ng materi aI for a battery of Exarrpl es

1 to-4 si-hce—cracks cat ad cvion

Caminatad | on | PecOTIonce RYaaBRa JEat 11 o Favir b e Py ol Test 2:
externals excelBopaing strengtbr(§/ ASMihkr e i \brASION R of

packeigrig or at iBattepy madie eg{ ern appearEutemahs a | |Bedtrolytic
mak&idlery  apomyf 1 nal ap dart %m nd |ospearsmnee | @blution leakage

Exﬁhﬁ[e ot ytic SO _gtl o | | eaK&gg. [[0090] P@xt, exanpl eRj|

ye—seeond—tArenton—wnt e—detiarted=35qgonpari
Exapple omp: 0 $2. ho NH

rativeYExanpl es \ be detailed. |n the

Exdrmapleodi ng |expl ahdtion,| "pard®2 and ['% d@not e |" mass _Nil

Ex#fplesd and "mag3%n " rlespecgg.gel y. [ 0097D <Exanpl e 6Nil

Example 5 4,2 80.4 X Nil
Comp. Ex. 1 4.5 2.1 © Nil
Comp. Ex. 2 5.2 3.1 © ' Nil

[0095] As will be apparent from the results shown in Table 1, in
the laminated external packaging material for a battery according
to the first invention (Examples 1 to 5), the packaging material
can be thermally bonded easily and assuredly to the resin film
surface of the battery main body and alsc can be thermally bonded
firmly to the end portion reinforcing plastic component regardless
of the small bonding area. Furthermore, in the laminated external
' packaging material for a battery of Examples 1 to 4, since cracks
are hardly generated even by the vibration test for the packaged
laminate battery and it is excellent in strength, theré is no risk
of deterioration of the external appearance as a laminate battery
as a final appearance and occurrence of electrolytic solution
leakage.

[0096] Next, Examples of the second invention will be detailed



A laninated fil mwas prepared by adhering a PET film
having a thickness of 12 mas an oriented filmon one
surface side of a hard al umddum foil havi ng a
t hi ckness of 100 nmade of JIS A3 004 -H18 nmateri al

compar pod yester compahahiveeEkempadbewitd baddetetiied. In the
adhering a CPP film (casting pol ypropylene film

Fo BV D8y ek Pl &kAESSN, Of p4Ot BY OAnGihesot Henosur faeesspdets” and
of the alumnumfoil via the sane adhesive as

" s} £ the other hand, an application
™ |%%1 dnﬁgs ggyav?e in solid content of 40% was

r epar by addi ng a solvent in which isopropyl
{O‘g?'gﬁh(ﬁ%d ei%hi zed water were mxed at a capacity

ratio of 1:1 to a_resin mxture_in [ ch,30 EVA .
r esifh IfEENFFeL FRA W%%e?’é?%a%%%tké’n% T49% gﬁ%éiﬂflg;’/“ having
15, 30 parts EVA having a saponification degree of ,

a Beknospari <12 emparr an eyiieniad f§le sof o8F FYYGicR side of
of 90 C and an average nol ecul ar weight of 1,500, and

a ha@dpanins. i banbrd ng spant ¢xhesdicdristermahdeD f TS AGH04 -H18
and a specific gravity of 2.5 to 2 .7 . Then, this

ma@@f’iéfa&i@”poh#f&ﬂﬁé%’aﬁréﬁﬁhhéd sertiest hahe8Rvel lamdafurther
the lamnated Tilmat certain intervals (see Fig. 10)

ih ta.(t.‘lzglg LA, C §t§ir§’§ 8h WG PRCAITEN) BaWind ¥ thickness
adr[?%én grl e Ey hlea Ing a E)20 C :pg’?- 20 seconds to%?%rm

a coated film]ayer 4 t her.npl hesi i foln ;

. . : . . via the
of ;40 Y %ttheatorta%er StiHT IE”llnrgg3 |°%gll|t§%t ?égﬁlhg%a LF |%1 m

portions 20 with a cutting device into | am nated lication
s PENRER VS AKBENAICREPARHS 1 Prrice QUBSF Aary o APPLi

this | am nated external packaging material 11 for a '
lijpat derayirgs a gesdat edlitlieantsit A 4A% Vaf m¥kepIred Py adding

state in which base film exposed edge portions la and
a dod vesrtein emibicretlsapropyh ajichlidiwasd desiatel zatywater were mixed

portions of the base film1l. [0098] <Exanple 7>
at a capacity ratio of 1:1 to a resin mixture in which 30 parts
EVA resin having a vinyl acetate content of 40% and MI of 15, 30
parts EVA having a saponification degree of 20%, 10 parts terpene
resin having a softening point of 90 °C and an average molecular
weight of 1,500, and 10 parts SiO; having a particle diameter of
2to5umandaspecificgravityof2.5te02.7. Then, this application
liquid was applied onto the CPP filmas the laminated filmat certain
intervals (see Fig. 10) so that the thickness after drying became
3 um, and then dried by heating at 200 °C for 20 seconds to form
a coated film layer 4 of thermal adhesive regin. Then, it was cut
at the cutting line indicationcoated filmportions 20 witha cutting

device into laminated external packagingmaterials 1l forabattery.

In this laminated external packaging material 11 for a battery,



A | am nated external packaging material for a battery
was produced in the sane nmanner as in Exanple 6
except that the thickness of3@he coated.filmlayer of
thermal adhesive resin was set to 10 m [0099]

a sbxaed €18m Advad natked edmiadlipackagity imtwicth base film
for a battery was produced in the sane manner as in

exgéégﬁlédéee§8§9§oh i 3 B RE fd Whreh2¥iRdndat Bt CkBeR Swdithwise
O mwas~used as the base filmin place of the CPP

AN 100]. .<EXx 9> j t I
Slslgc gggigngo%]attleorl}sg:‘g% (;q:rhea tgéa%efag{/ﬁ% g'g'eexFiegrg.naS) was

proguced in the sane manner as in Exanple 6 except

[008&!, rFEXBMBLE JF adhering the PET filmas an oriented
film thernosetting resin of epoxy resin was appl.ied
on thelaménstefaestesnadé packpginpumphenifsdi Forny battery was
heated to forma thernoset resin |ayer having a

protiucleders thkt Lane mpAhet])as<Cofpangtlie/e eEcamyl Ehdtthe thickness
| am nat ed external packaging material for a battery

ofWBBe BHAHHEEEi1N 14peB e IRREI adHesieaekenfwas set to 10
except that a coated filmlayer of thernmal adhesive

#m(esin havi ng a thickness of 15 m was forned on the
entire surface of a CPP filmas a base film [0102]

Per.f or ppnce. Eval uation Test 2] 37 Using the
[Okgﬁﬁnafg%aEQ%Srgﬁl packagi ng material in Exanples 6-9

and Conparative Exanple_3, in accordance.with the

ot hBa . SRERAteAnekFEENaS mykﬁaleac;‘?‘ﬂ%ﬁé%af%o%d%‘z;tery was

to a battery main body of a lithiumion battery ,
proguceg ansthe atamemannsy! peniBeEX@plei§ mxcept that a PC film

having a thickness of 50 um was used as the base film in place
of the CPP film.
[0100] <Example 9>

A laminated external packaging material for a battery (see
Fig. 8) was produced in the same manner as in Example 6 except
that, in place of adhering the PET film as an oriented film,
thermosetting resin of epoxy resin was applied on the one surface
side of the aluminum foil and heated to form a thermoset resin
layer having a thickness of 2 um.
[0101] <Comparative Example 3>

A laminated external packaging material for a battery was
produced in the same manner as in Example 6 except that a coated
film layer of thermal adhesive resin having a thickness of 15 um
was formed on the entire surface of a CPP film as a base film.

[0102] [Performance Evaluation Test 2]



was executed using a heated plate under .the conditions

of 160 C x 0.2 MPa x 2 seconds, and thermal pressure
bonding to an end portion ré&/mforcing plastic

conmponent of PP was executed using a heated plate

undeVsihe tdondiamicas edf e286rfak thekadPong ndtsedaldsntkxamples
package the |lam nate battery. The bonding strength to

6 - bhhdathpardraive ERadp1efs | e hagbrahaedeoxt € e method shown
packagi ng material and to the end portion reinforcing

: [ wa Ur : I I
lnf)ﬂaﬁ%blcseeg. i neo? C|:)s' t%aEI e, t%%ngﬁg%pgﬁﬁoﬁéng@%?orrﬁ%?ﬁgbOdy of
| asti c conponent i s abbreviated_.as "PlLastic, Co ! ,

2 PoRRL{M FRRT BT haRES BORTIM: F OPOERTe 47T RGO TYRN AR o{P) £ilm
external packaging materjal_ in Exanples 6-9 _and .
WaBRRRE AE PO L ERF T QR bR DirtSHEddsto kg SOBgEFaPYs of 160 °C

main body simlar to that in Performance Eval uation
X OT&sMPS xaRdefdorsts whndl thermadhpressurgdending toian aad portion
inserted into a 500 nm by-500 mm pol ypropyl ene case

reyhfbrthagaghastie tepporede HACPRgwap,eddchted negihqira heated
vibrations falling within the range of 5 to 100 Hz

plHRE incH EReW A £ L8Yd 62 B Otk 1 4t Bpd xS3 H:ePhdLE o Package
hours, and then the external appearance of the

. , h . .

cok PTAREASCe A ELOR) . DoOK AR hro B L O SRy main

vofSE 5 S B A R By, B0 ene enc
Performance Eval uation Test 2: external N 15mn

POYF bPRt FHHE@KF 1A AR i BRAMPSNPTHa VA SPPEFHESEX! el results

Electrolytic material body Conp. appearance sol ution _
are cgliewe irETadbpdlee26 4115 WE. 2 t@b(lko E€hanged peytion reinforcing

plastic component is abbreviated as “Plastic Comp.”
[0103] [Performance Evaluation Test 4]

Each laminated external packaging material in Examples 6-9
and Comparative Example 3 was wrapped arcund a battery main body
similar to that in Performance Evaluation Test 3 and fixed with
an adhesive tape. Then, it was inserted into a 500 mm-by-500 mm
polypropylene case with the adhesive tape side facing up, and
irregular vibrations falling within the range of 5 to 100 Hz were
given with a device according to JIS 20232 for 6 hours, and then
the external appearance of the laminated external packaging member
and the existence or nonexistence of electrolytic solution leakage

were observed. The results are shown in Table 2.



Exanple 7 4.0 80.5 @ (No change) Nil Exanple 8 4.3
25.1 OO (No change) Nil Exanple 9 4.3 82.3 O (No
change) Nl Plastic Conp. Com¥ Ex. 3 4.5 2.1 was
detached, Nl deforned [0105] As will be apparent
[ofiogh t fBabéeuRis shown in Table 2, in the |am nated
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the entire surface of the base film since the

th%hféﬁﬁ%@gﬁeéiﬁ’&ﬂ%f’. B cREglikG ReRLeYali #40 ha¥8Etery according

Fenal ne unr enove et weén tthe base filmand the en

I d
coP BB oL T8 BB SR gt M i

X n [ . .
cal\r{P%e t e?c?n%?[l%fs ’botntgi%db%gdsli %/ Séttnr %gststhnggdf}t] etoe Xttheer nraelzs:.n film

surface of the battery main body and alsc can be thermally bonded
firmly to the end portion reinforcing plastic component regardless
of the small bonding area. Fﬁrthermore, in the laminated external
packaging material for a battery, since the packaging material
does not cause detachment of the end portion reinforcing plastic
component even by the vibration test for the packaged laminate
battery and it is excellent in strength, there is no risk of
deterioration of the external appearance as a laminate battery
as a final appearance and occurrence of electrolytic solution
leakage.

[0106] Ontheother hand, in Comparative Example 3 inwhich a coated
film layer was formed on the entire surface of the base £ilm, since
the thermal adhesive resin of the coated film layer remained

unremoved between the base film and the end portion reinforcing



packagi ng material to the end portion reinforcing
pl asti ¢ conponent was insufficient. [0107] This
application clains priority 89 Japanese  Pat ent
Appl i cationsNo. 2005-369446f iled on Decenber 22,
pl2005a rehhgpanese urfd e theAghlervatli pressur20fenggeycoonditions
filed on Decenber 22, 2005, the entire disclosures of
of MBbCIT &r®. 4 MPAr POr 86 €6ndeT eilbonal agaitendtth bifietlie external
entireties. [0108] The terns and expressions which
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' €éd bgn ecogni zed that various any nodifications
wa%u%??ﬁ) +?ﬁ% thin the scope of the invention clained
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Ian1nated external packaging material for a battery
Applcioon it eigs No . (200 prasai 6 £ hledondecembere 28s & Osard Japanese
| am nat ed external packaging material for wapping a
Pattemtn AHmsyicdt bobhakber g0bb6r36ase60afidedomar Dsoemberf @2, 2005,
a nobile device, such as, e.g., a nobile telephone, a
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40 CLAIMS 1. A lam nated external packaging nateri al

lnfgﬂefg %ﬁ{f}gt eg\/hereln a netallic foil is adhered to

one surface si e of a base film and wherein a coated

er of the adhe5|ve ReShn L .
{01564 rﬁ{? Eﬁﬂ“ﬁt %‘% CHrC e ov%/célngaggpa lqployed herein
thernally bondlng to a surface fil m of g g t er mai n .
arg)dified 2§ o HElS oRl t AeSCHERELCBLANECBOS 8 fmifatigheof this

film 2. The |am nated external packaging material for
inemaierry It should be recognized that various any modifications

are possgible within the scope of the invention claimed so long

as they do not extend beyond the spirit of the invention.

INDUSTRIAL APPLICABILITY
{0109] A laminated external packaging material for a battery
according tothepresent inventioncanbeusedasalaminatedexternal
packaging material for wrapping a main body of a battery for use
as a power source for a mobile device, such as, e.g., a mobile

telephone, a notebook-size personal computer, or a digital camera.



as recited in claim1l1, wherein the thermal adhesive

resin of the coated filmlayer is ethylene-vinyl

acetate copol yner. 3. The | arfftthat ed ext er nal packagi ng
material for a battery as recited in claiml1, wherein

a thickness of the coated fQUAEMSyer is 0.5 to 10 gm

4. The | am nated external packaging material for a

battery as recited in claiml, wherein the base film

is made of thernoplastic resin capable of thermally

bondj ng A o iy @ Ul J 1€ TR 1R M m%.lt%?ti'ag. for a battery,

conponent of the lamnate battery.” 5.7 The | am nat ed

ext er nal C in terial, for bat t er regit.e
wnge3noR neBS (R2E PRI LE Lindia h o Sy s’ BEHEEr o base
.thickness, of 8 to 40 m,is, adhered to_a surface qof the \
£id@y apPAcWhereiBpBosrReedt HiiRel B¥RE ¢f| W%Jah%f i arfgh%%‘ée resin
of the netallic foil. 41 6. The | am nated external
hapaokayeed teniog peinpofal 6attCry heslawendannabls afhhermally
1, wherein a thernoset resin |ayer having a thickness
boafiiAgbtboa Ssupndce d&dler ed & daat ser§ aceinfoddie isefakrined on the
foil opposite to the base fil madhering side of the

otRRkraklirgakel lside cEeHeaWata ad ext er nal packagi ng
material for a battery as recited in claiml1, wherein

the netallic foil is a hard alumnum foil. 8 A
| am nate battery, wherein the |am nated external

packagi ter. al recited in_any.on f cla 1
Do 728r ohg dspram et ehEhnad varE tard Tl 1Y Foa paceery
coated filmlayer side of the packa il]_g terial in,
aScHRAFAEEIW B H 1IN Pat REF Srigt ﬁh&oayegﬁ@ ?HEF&&VPyresm of the
bonded thereto, and wherein at |east a part of an end
copseti §a lreilayercilsg ephydene -somonaftetate e BmeH-
each
3. The laminated external packaging material for a battery

as recited in claim 1, wherein a thickness of the coated film layer

is 0.5 to 10 um.

4. The laminated external packaging material for a battery
asrecited inclaiml, whereinthe base film is made of thermoplastic
resin capable of thermally bonding to an end portion reinforcing

plastic component of the laminate battery.

5. The laminated external packaging material for a battery
as recited in claim 1, wherein an oriented £ilm having a thickness
of 8 to 40 um is adhered to a surface of the metallic foil opposite

to the base film adhering side of the metallic foil.



cylindrical portion constituted by an excessive

portion of the |am nated external packaging nateri al

and protruded from each of BBt h ends of the battery

mai n body and thermally bonded to the base film of

the | am nated external packaging material. 9. A

| am nat ed external packaging material for a battery,

wher gi,n anhaetahidfr ddiddxtieynadhpaelatdngnratsetr {AT €cai debattery
of a base film and wherein a coated filmlayer of

asaggegeggagﬁﬁéiégmrgs'Qhe ayhng @hé?ﬁ&getnﬁeQthia? r hav1ng a

ow and ¢apabl e of thermally bonding

fi .
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whi ch base film exposed edge portlons are_r naln ? 1.
foeétﬂpmpaf-ﬁw%%t@&géaﬁemldmgd iGeShaELE Eal ic fol

The | am nat ed external packagi ng naterlal for a

battery as recited in claim9, wherein the therna

adhesive resin of the coated filmlayer is

et hyenethé dmiaceied extepakaympackddinfhe tam ahtfed a battery
external packaging material for a battery as recited

as Pe€lBEA i cWhgmel N wHiE-lasehéindBd N1 im@eiafis a hard aluminum
t her nopl astic resin capabl e of thermally bonding to

£c3Q end portion reinforcing plastic conponent of a
'am nate battery. 12. The | am nated external packagi ng
material for a battery as recited in claim9, wherein
an oriented filmhaving a thickness of 8 to 40 mis

adhered to_a surface of the netallic h op BQS|te Ep
the BasePfifWiBaker PRSI He UbeFﬁénnﬁ EI pripgted gyxternal

The | am nated external packaging material for_ a

palskroding maker el Feur el tedilm any wheref Flaimeel fosbare wrapped
resin layer having a thickness of 0.5 to 5 mis

aradingr edbd bt argund ac dafy whehnehald¢dzted film layer side of the

packaging material in contact with the battery main body and
thermally bonded thereto, and wherein at least a part of an end
portion reinforcing plastic component is inserted in each
cylindrical.portion constituted by an excessive portion of the
laminated external packaging material and protruded from each of
both ends of the battery main body and thermally bonded to the

base film of the laminated external packaging material.

9. A laminated external packaging material for a battery,
wherein a metallic foil is adhered to one surface side of a base
film, and wherein a coated film layer of thermal adhesive resin
having a softening point of 160 °C or below and capable of thermally

bonding to a surface f£ilm of a battery main body is formed on the



foil opposite to the base filmadhering side of the

metallic foil. 14. The | am nated external packagi ng
material for a battery as re8fted in claim9, wherein
the nmetallic foil is a hard alumnum foil. 43 15. A

othen watrd sgat sdde, ofheheibasdd i laniimabetdtakeeimathich base film
packaging material as recited in any one of clains 9

exprskedl adge peappens ancupemaihattet Hpotk widokhyi sk tdddehportions
coated filmlayer side of the packaging material in

ofCHHAG ;M t#s fhe battery main body and thermally
bonded thereto, and wherein at |east a part of an end

portion reinforcing plastic conmponent is inserted in
each cylindrical portion constituted by an excessive

ortion of the |am nated external packagi mat.er.i al
D B0 et e s e T, Gk Ra e A A, Epf @ battery

mai n _body and_thermally bonded to a base film exposed
aged§eifet ioncdhimn?i nrleeraim fiake Wiemwl adhafdiiecaiesin of the
portion.
coated film layer is ethylene-vinyl acetate copoclymer.

11. The laminated external packaging material for a battery
asrecited inclaim 9, wherein the base film is made of thermoplastic
resin capable of thermally bonding to an end portion reinforcing

plastic component of a laminate battei‘y.

12. The laminated external packaging material for a battery
as recited in claim 8, wherein an oriented film having a thickness
of 8 to 40 um is adhered to a surface of the metallic foil opposite

to the base film adhering side of the metallic foil.

13. The laminated external packagingmaterial for a battery
as recited in claim %, wherein a thermoset resin layer having a
thickness of 0.5 to 5 um is adhered to a surface of the metallic

foil oppeosite to the base £ilm adhering side of the metallic foil.

14. The laminated external packagingmaterial for a battery
as recited in claim 9, wherein the metallic foil is a hard aluminum

foil.
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15. A laminate battery, wherein the laminated external
packaging material as recited in any one of claims 9 to 14 are
wrapped around a battery main body with the coated £film layer side
of the packaging material in contact with the battery main body
and thermally bonded thereto, and wherein at least a part of an
end portion reinforcing plastic component is inserted in each
cylindrical portion constituted by an excessive portion of the
laminated external packaging material and protruded from each of
both ends of the battery main body and thermally bonded to a base
film exposed edge portion of an inner surface of the cylindrical

portion.



