1 SPECI FI CATI ON PACKI NG MATERI AL FOR BATTERY CASE AND
BATTERY CASE TECHNI CAL FI ELD 1[0001] The present
invention relates to a battery case material for,

e.g., alithiumion secondary battery. [0002] In this
specification, the wor SSPECIFIEAHEIONs used to include
the nmeaning of alum numand its alloy. TECHN CAL
BACKGROUND [0003] A lithiumion secondary battery is
wi dely used as a power source for, e.g., notebook
CONPEAEKk SNG VMAPEREATE FOR, BAQIIERYEICANIONAMD EXWIERY CASE
el ectric cars. As such a lithiumion secondary
battery, a lithiumion secondary battery having a
structure in which the circunference of the battery

TEC“gg% LS rounded by a case is used. As such a
DAt t material, it is publicly known that a

battery case material has a structure in which, for .
EOO@%éin%? BReSaREr inypBE ipRdEedptesstrefchRBE LYy SASGeMaterial
film an alumnumfoil layer, an inner |ayer nmade of
forunst get cleed ifd yvm-om esmcdndanarbatheryral | y bonded
in this order (see Patent Docunent 1). [0004] Such
[oobaltery thise gpeehfdkatdongr i iwdr@ verlmisndmt t s yused to
shapes, and therefore, is required to have high
incy88B- ¢haWmd nfiRfdTRIE |d lumihin BiYE its hayho?l.eep- dr awi ng
formability, conventionally, for exanple, Tatty acid

TECﬁﬁE@SLsﬁﬁk?%ﬂdﬁ% { cation giving conmponent is coated
rta

onto a su ce of an outer layer filmto enhance the

i di rformance of the batte case nm i al
10031 o BrLL G LS OR o S oRBrY RRSHEF: 1 i batasd a= a power
Docunent 2), or the outer layer filmis increased in
SOUFRfCkREss Swlb-h MEHFRACK FCAMBer T L eidedfcaRgras, cellular

al um num foil |ayer
phones, and electric cars. As such a lithium-ion secondary battery,

a lithium-ion secondary battery having a structure in which the
circumference of the battery body is surrounded by é case is used.
As such a ];attery case material, it is publicly known that a battery
case material has a structure in which, for example, an outer layer
made of a stretched polyamide £ilm, an aluminum foil layer, an inner
layer made of unstretched polypropylene film are integrally bonded
in this order (see Patent Document 1).

[0004] Such battery case material is formed into various battery
shapes, and therefore, igs required to have high deep-drawing
formability. To give it high deep-drawing formability,
conventionally, for example, fatty acid amide series lubrication
giving component is coated onto a surface of an outer layer film

to enhance the sliding performance of the battery case material



Pat ent Docunent 1: Japanese Unexam ned Lai d-open
Pat ent Publication No. 2001-6831 Pat ent
Docunent 2: Japanese Unexani ned Lai d- open Patent
Publ i cati on No. 2002-216714 DI SCLOSURE OF THE
ind OGN (L RECALRS {10 B SCLYER B ALELVRMILAN. Document: 2),
0 we IC d

ver, I n the structure In a fatty aci

i de_series |ubri.cati.on.qgivin onponent., | 0
or PR B dviee 2t 8 dUpEPaRasrty EhnrhBgPoRbEll respect to
for coating the |ubrication giving conponent had to be
the, fehickng®s t aér Eher 8 lRdPEM G914 31% m t hat the
productivity was |low. Furthernore, the |ubrication
gi viReEesongerenrery apor dapenggei Facxaninadddaiidqpen Patent
and/ or sealing process for the battery, causing
Puksidivxteime 106 . t beoevapsiat ed conponent to the
processi ng equi pnents, which requires a cleaning

opergidedit fsbchReRyi 9 thepadhes egnéRaRLNEA! Laid-open Patent
Therefore, there was a problemthat the productivity

PuBledWidldho de6h835946708006] Further, in the

structure 1n e outer layer filmis increased
in thickness with respect to the thickness of the
alumnumfoil layer, the entire thickness of the

I batteré case material increases, and therefore there

I FEEnENVENTION| une capacity ratio was
decreased. 3 [0007] The present invention was nade
PROBLEMS\FQ BE h2OLVER cBHeFHEOANNENTIMN cal background,
and ains to provide a battery case material and a
[0ageR]t e lpweass ,CAnaiie sefruseae hy vixibeh befiat tprawilsd A ge series
wi t hout coating a lubrication giving conmponent and

lubisatGapa hei@g é@fﬁ%éh@ﬁt@ieﬁd&&itéﬂe@ﬁtﬁ ajHéBuedpaeidy the outer
ratio. NS TO SOLVE THE PROBLEMS [0008] To achieve

laytsepzﬁ g ah@r e?ﬁgfé@é‘@& 2 eek®i Fﬂer gﬁgk‘&cgEiﬁﬁ\%@iving component

I es, present 1 nvento oun new know edge

had §30 Bd'SAMUET ! Aha Pl FERSLLY e BEAD Gl LCLEISA LY IoHat te

. n ayer "o ry case

e s S A R Lk LA

is, the present invention provides the follow ng )
compepent evaporateg during vacuum deairing and/or Sealing process
for the battery, causing adherence of the evaporated component to
the processing equipments, which requires a cleaning operation for
removing the adhered component. Therefore, there was a problem
that the productivity was further decreased.
[0006] Further, in the structure in which the outer layer film is
increased in thickness with regpect to the thickness of the aluminum
foil layer, the entire thickness of the battery case material

increases, and therefore there was a problem that the volume

capacity ratio was decreased.



[0009] [1] A battery case material conprising a
biaxially stretched pol yam de3filmlayer as an outer

| ayer; a thernoplastic resin unstretched filmlayer as
an inner layer; and an alum numfoil l|ayer interposed

[obsT 1eeihd r-dywnd | { R éRYELS, wibengle 88 VhewbioExitdld y
stretched polyam de film abiaxiallystretchedpol yam de

oL 0 b S0 B s s
cadt TRTCRBIR borYAnt dEFL PRV GYEF CEPIDL Oy MEclaing speet ent

in density. [0011] [3] The battery case paterial as
formabi bty withou 6PereRd dAMRTLCAMIPH 9Ly 1pg|CongRitghh and also
the biaxially stretched polyamde filmlayer is 12 to
capablen ¢h secekhegsa suEfdhaenbpvadume capegxty ratio.
unstretched filmlayer is 20 to 80 gmin thickness,
and the alum numfoil layer is 5 to 50 pmin
thi ckness. [0012] [4] The battery case material as

MEANS i t@dsoivany@Repr6BL.BRsaf orenentioned Items [1] to
[3], wherein the biaxially stretched pol yanide film

[Or%@é’].er T dchig vl AL Ghint BYRE %ﬁjéé‘ﬁfgra% laY regult of keen

am nated via a urethane series adhesive [ayer. [0013]

] A battery case forned by_subj.ecti Vi

Studiet s (A eSS RV RREPR SRURENE GEY pwlddd Yenat the
af orenentigned Itens [1] to [4] to deep._draw or,

matqrigk ﬁ%ﬁﬁpﬁ@.tymﬁeé# @%@w@éﬁ%&aﬁvﬁﬂggmﬁnﬁhehe outer
invention as described in the aforenentioned Item  _

layem ofsithecbaksenivagpakel paserasedhaffpetfathgefernpbpility of the
having a density of 1,130 to 1,160 kg/nB is used as

batithery esise shtetrdldd tnkdncbmpiietgdt beegotesehtiyényenhdon. That
battery case material is excellent in formability,

is, SUtle §frefortk . 169ERE d6AVDREvAAEE0Ehe! FelAbwicigTinRgins .
whi ch enabl es sharp and deep form ng. Thus, excellent

[ocfdg]”?‘t[il' | By et SEY Gfh Ve DOVt - 5@8F i BIng a biaxially

ubrication giving conponent, and therefore™it is not

st ML EDNQ DS ShgP 190 508 g &Lgfrjfﬁg%fona HndRfbplastic
conpone S required infa conventional Tethnbl ogy and
it is excellent Ln productivity. Al so nlike a .

re sl gh R REAIT chhbR o3y SF hEPedls LRGSReddYes ; 2nd an aluminum
especially increase the thickness of the_outer |ayer |

foiflj laygit Anfespesed betmeerhitbrnEys b1 1Rhea¥ryft nﬂﬁ?reln as the
foil layer, enabling it to obtain sufficient volune _

biacEpddivt gtrat chedBOihEmilde tidm, w bdexdm ldy déxetrbed polyamide
in the aforenentioned Item [2], the biaxially

£11st nehvahef Paemdithe &f | 1) Lagetoi 8, 16D4Rgl/m 3], itGised.

[0010] [2] The battery case material as recited in the
aforementioned Item [1], wherein the biaxially stretched polyamide
film layer is 1,142 to 1,146 kg/m? in density.

[0011] {3] The battery case material as recited in the
aforementioned Item [1] or {2}, wherein the biaxially stretched

polyamide £ilm layer is 12 to 50 pm in thickness, the thermoplastic



5 kg/nmB8 in density, and therefore formability, such
as, e.g., deep drawing and/or4stretch form ng, can be
further inproved, which enables form ng of a shape
deeper in formng height. [0016] In the invention as

reshias airidesk i dhédder Bf wrenpnt iigned koeso[ 3h, igerieickness, and the
of pinholes can be sufficiently prevented and the

al L tfaglcfé efaﬁlsb? £8degedm Q0ERkLRkrida i nvention
as e t aro

scribed 1 he rementioned Item[4], since the

[O&all:%l)r(nl ﬁfd:_}]yf gﬁ%eﬁégggrgféegggnn%&é#:a{} :a%yfécﬁegdtfﬁ any one of the

I ntegra am nated via a

ur et hane adhesive | ayer, s p formn an.be .
2 E GRANT HARRCR GBRETS | AT HEO | M tHRT St deiet e 3 Y (iE retehed
aforenentioned Item[5], a battery case_having a shape
polgtaide st Ehmr pavey avdpthe pumiagmhdérdAt legepare integrally
provi ded. BRI EF DESCRI PTI ON OF THE DRAW NGS [0019]
lanjimated]viaga dreshaner sesisecbidbeslive éa@ysyow ng an
enbodi nent of a battery case material of the present
[og1wentisgn. al GhBtezly EhBe Boikfied My eyulsjevtiggathe battery case
exanpl e of a manufacturing nethod of a battery case

matB &1 &s YediteP 458y LPLEBE PRe aforementioned Items [1] to

[4] to deep drawing or stretch forming.

EFFECT OF THE INVENTION

[0014] In the invention as described in the aforementioned Item
[1], since the biaxially stretched polyamide £ilm having a density
of 1,130 to 1,160 kg/m? is used as the resin stretched £film forming
the outer layer, the battery case material is excellent in
formability, such asg, e.g., deep drawing and/or stretch forming,
which enables sharp and deep forming. Thus, excellent formability
can be secured without coating a lubrication giving component, and
therefore it is not required to add a step of coating a lubrication
giving component as required in a conventional technology and it
is excellent in productivity. Also, unlike a conventional
technology, there is no need to especially increase the thickness
of the outer layer filmwith respect to the thickness of the aluminum
foil layer, enabling it to obtain sufficient volume capacity ratio.
[0015] 1In the invention as described in the aforementioned Item

[2], the biaxially stretched polyamide film layer is 1,142 to 1,146



DESCRI PTI ON OF THE REFERENCE NUMERALS [ 0020] 1battery

case material 2outer |ayer (bbaxially stretched

pol yam de filmlayer) 3inner |ayer (thernoplastic

resin unstretched filmlayer) 6 4alumnumfoil |ayer
kg AL FQR, CARRY VG QoI E R b AVEDEL QY , [96CH]asn e.g., deep

enbodi nent of” a battery case material 1 according to

the Dresent i LRNg] N ot e fulcHEle fhigddseved, which
dr%%gggd%?g{%g DYEBELRAN £ b3 mS a b

|"rs-used as a battery case material for a

lithiumion secgndary battery case. Jhe .hafters se
engRles | EPrHIAgsOL ¢ F%‘@Pﬁr éiei%’e\ﬁhil%h féﬂg‘?lg%t ﬁ%ﬁqﬁ@
stretched polyamde filmlayer (outer layer) 2 is .
(001 g ) |5 GHERRNGH PR & SIRFCRAR A oL? oG A Sréfentioned Ttem
foil layer 4 via a first adhesive |ayers, and a
[3] heyerpptaiston o gimhoiss sechbe Sufficdgatly; Rrevented and the
layer) 3 is integrally bonded on a | ower surface of
proédscel o 8Bt ekh bayeeddceid a second adhesive |ayer
6. [0022] The biaxially stretched polyamde filmlayer

[Oéfffer | ayerp), ¢hkSiavERERSN WA @BsaRibey findehéakbsrementioned
rol'e of securing excellent formability as a battery

cas terial. i d j | 84t dBr eYemt laver and
1tgp eg ’ges 1 h%ﬁgltglrrgl}g%%ny\?%i %tE%EEP%Qngg%?%BQdur i ng o

the,  form ng_process. In_the present. i ny. ' -t h
thafSFUREHIRORBA Lo LaNPE| P oo et Dol YA e 15| i3, & urethane

it is required to use a hiaxially stretched pol yam de
adihes hve ajaveravEhgrR §ORTHOG &an P ‘i%'fi%‘g- kg/ m .

If the density is less than 1,130 kg/ m, detachnent,

[0hEs heein tite birverti ign s cleseribefyini Beerafaypugppisned Item
and the alum numfoil layer 4 occurs after the form ng )
[5P! QCBSELeEy ddge baRdmdhanthapd wiiclléasiharrpaodedgep in forming
1,160 kg/ m, breakage and/or cracks of the battery

epbabhrBRY gagcur during the form ng, such as,
hegggs,ggge%édkgﬁﬁng or stretch form ng. Above all, it
is preferable to use a biaxially stretched pol yam de
filmhaving a density of 1,142 to 1,146 kg/ nSB.

L U e A AN
fogensiLometer I sonform iy viih Il SKIMAIR R shoving an

words, the "density" denotes a densjity_neasured b% . .
embodinegtaofest batsexyolcase msdial yo§t FRgcREgsent invention.

pol yam de film (3mm x 3nmm) into a density gradient

t ube[mbg.readiPpgt h2 hei ghvipesishosrnng arthexaamls of 2

gravity of a density float after 24 hours have passed

mafihPSethbenheRtRicAC® fVRS Hutitéry case material of the present

invention.

DESCRIPTION OF THE REFERENCE NUMERALS

[0020]
1 battery case material
2 outer layer (biaxially stretched polyamide film layer)

3 inner layer (thermoplastic resin unstretched film layer)



[0024] The density of the biaxially stretched
pol yam de fil mcan be control bed by, for exanple,
adjusting the thermal fixing tenperature during
stretch processing. Al so, the control can be perforned
4 by cayﬁgﬁﬁgmtmgiqruggbation of the resin crystals by
sel ecting the stretching nmethod (e.g., a simnultaneous
biaxially stretching method which stretches
simultaneously in vertical and horizontal directions

d e Nt Laxi r | t hod which
BEg?r%?Eﬁegng%ﬁ%%F?%@%§ﬁ#L%3§%tfﬁiﬁkéﬁp hori zont al
dirfctions). [ 0025] It is preferable %hatﬁﬁhi ai to th
[0PRE bk iR $MRodiRen; oF 31M3F SEFLC@ARRIMBGEY A de FTFIRELNg to the

layer 2 is set to 12 to 50 pm, [0026% The )
prepentoprusntéonedenshawnr ancFag-f il-m FRgbattaRyrcase material
| ayer) 3 undertakes roles of giving excellent chem ca
isresedt asca bgaiesty easet maEbdriaksofor i nlkhhust iongsecondary
corrosi veness used for, e.g., lithiumion secondary

babeétrdHse andal pAtderiyngabeataseriabd hasf arsmnasture in which
the battery case nmaterial. 8 [0027] The

st ' i ' r(Sutér NPhyer) 2 is
& %g%ré???%gl )%QF?:%ﬁ{egld?ﬁ%B{aﬁﬁﬁ?gf%rt%%}g%fy(const it u¥ed)
. an.unsiret.ched film made fr | ea o] (0] S
in{¥af i iPehbRaeRotr en uPBEF ca0PFREh, R Shs A tuhtBin®Foil 1ayer
consi sting of polyethyl ene, | ypropyl ene,, ol efinic
4 V3@r3 E3 RS BRGREE Ve AP TN ANA B VRS ERPRI R LG g 0 unstretched
_lonomer. &QOZS] The thickness of the thernoplastic
fi}mdhayemstimnehdayen)nml d§eingegsapl¥ioengey e Lgwey surface
to 80 Am Setting the thickness to 20 Amor nore
of stifi¢ i glemihympfeidniiaygendr atiizom cfeqomtbhordBesive layer 6.
setting the thickness to I ess than 80 El mreduces the
[oePPUNtTHE piediaillle Bervtetied polhinidel pilwstayer (outer layer)
reduction. Above all, it is nore preferable that the

2 #iChBgBerofnt R hALATPALASM FEakes| 4 AN 3t sBedrihgmexcellent
llayer 3 is set to 30 to 50 Am [0029] Each of the

' t | Myl ' ,
roPh@SLEFE 30 o RITeAP SR MR 1R B IR e ge; oo role
s o e Pt 05 BETHEg vich). S0saEhhPFlps during

per formance which prevents invasion of oxygen and/q{

thepfQ¥MiRI| RYECERE - hall ekl cREESARLediYeRtAO} Z &5 the
alumnumfoil layer 4, a foil having a thickness of 5 .

aforetonthonad bisdel £ ¥ gnspies cilaghpalmeedids LN Qerikds required
all oy can be preferably used. [0031] Although the

to figest Biarsateyl aypetbhed polyspedef fLahllayemitizading a density
uret hane series adhesive |ayer, acrylic series

of adhey ¥ hayeb ﬁ?f‘mb?_ exemtd WeothitAPQwelakk, thdniis, 130 kg/ m?,
preferable that tThe first adhesive l'ayer 5 is a

de&é[ceﬁrl?&fﬂf BELLESnABRES Y S lianaly, gﬁéf@@ct?é(%%ﬁé’tﬂfde film layer
seri es two-conmponent reactive “adhesi ve, ch” all ows

2 asnrgart%eer afl%ranrl].gti f0911 layer 4 occurs after the forming process.

On the other hand, if the density exceeds 1,160 kg/ m*, breakage
and/or cracks of the battery case material may occur during the

forming, suchas, e.q., deep drawing or stretch forming. Above all,



[0032] The second adhesive |layer 6 is not specifically

limted, and exanpl es thereof 7 ncl ude adhesive | ayers

formed of urethane series resin, acrylic series resin,

and resin containing thernoplastic el astoner, as well _
it 3% pebdedamataital iged pohyobely st reuchedpolkyapide £ilm having

mal ei ¢ aci d anhydride nodified polyethylene and nal ei c
a &%%Qi hg?r&q§4gogaﬂfyigyﬂﬁqupyjene. The second

adhesive layer 6 is forned by, for exanple, |amnating

dhesi ue. [ es] ' e. I : I & {tv” denotes

0G5 for 41744 Ry Stonike ¢; the FofefERRiLhaN! tBthaicy” a

t herpopl astic resin  unstrefched filmlayer | -

2 QERThEY BEeERERD: IR SRR HOTTYE oF s GPRFRENEEy with JIS
i ncluding the first adhesive | ayer 5 and tge zeco d h a
K7hthet? 98 D mpshosl (deraptyy@RrdIemebare pethpg) g HR other words,
noted that these layers 5 and 6 are not essenti al )
thet tdehsity” | dgeoseand denadtyr meagurgdnbyspuktingepstest piece

can be enployed. [0034] The battery case material 1

of @he BeaRialant st feeshearpdByambdertliny (amedc dama into a density
lithiumion secondary battery case nmaterial requiring

. 0 r | thhe M81idist sspeshfbtathy center of
gr??%??gdkgggtﬁﬁg'gégggi 0035] A atpg?y case can be
obt ai ned by -subj. [ [ f since the
TERPAEHr SE et TERPAT GAORY P e AP ar e age (Basded
deep drawi ng or stretch form ng). EMBODI MENTS [0036]
tegy }egﬁeUﬁgi€“§nﬂ6Hinents of the present invention
wi || be explained. |t should be, however, noted that £i1
[09P4] prEe Menmiveniabriie Digw iggasl ArEatdned alyaniste film can
t hese enbodi nents. 10 [0037] <Enbodi nent 1> As |
be stombrohlEdgby?, famuxemplei cddingtingdethodrheegal fixing
pol yet hyl ene | ayer 21 having a thickness of 3 pm and
teﬁgeﬂ@ﬁﬁﬂéfﬂedihglgn&epwhepeobaﬂsiﬁgz haliseg &he control can be
thi ckness of 12 Am were coextruded whil e supplying an
pePt §Ph8E MH{0bhanfASHY $1Y) i dwién tHE Cknessesindbrpstals by
fromthe left side of the draw ng and al so supplying
sef%?ﬁggér Ehgh%@xfe'tléﬂi:}‘dq%\@ & {{!é:.k,neéss%uﬁgaﬁgbus biaxially

A fr0n1p0|yproFy_ene _romh e right side of the
seiefohif REnpd PR SrACHinlRraibitaaRaN s dn versical and

| ayer 22 coextruded were supplied in between the .

hOTRAEREA LA P HoBa AN rar VBT AR BT SLLRF GHe FGps method
with a pair of heating and pressure roller to be heat

whichi saretichep0aeguerdyial helniredHheat e8nf Berpgental
adhesive material 5 was applied to the surface of the

disdevions)ifoil 4 of the obtained |amnated filmusing a

gravure roller. After drying the adhesive to sone

[o@X ENtTbyi Hepgibhdrabhe khaxi &hley tiieimhes éf | the biaxially
having a thickness of 25 gmand a density of 1,152

t#&é&ﬁ 8Nf 7846 10 P3N QL%?)’@.E‘ 3 apE ngbedegnio €Beso um.
S ad es?vessu ace to gbtal a battery

[0026] The thermoplastic resin unstretched film layer (inner
layer) 3 undertakes roles of giving excellent chemical resistance
against electrolytic solution with strong corrosiveness used for,

e.g., lithium-ion secondary batteries and alsc giving heat sealing

performance to the battery case material.



case material. [0039] The biaxially stretched nylon
film2 having a density of 1,852 kg/nB was a film
obt ai ned by stretching by a sinmultaneous biaxial
stretching nmethod and setting the heat setting

[obETpermidirehetmag Pa bt dur regihhansti-etchiedy £i1004@)yer 3 is not
<Enbodi nent 2> A battery case material was

| ;N1 e HERNRer i 7% fehadi yreddnde Bxeedd b
Sp?ﬁ%tﬂ@agg}gx}%ﬁ‘ﬁ?égfrgﬁhgg fli%lsr%x%avi ng a 11nt hi ckness ¥ =8

Lr&0-H0B14A (30801, OF o Fols KR d JPdgeih@Bastic resins
uné%$%#@m% q%?@%%ﬁﬁgf%%%no %%g.éggﬁzﬁ ioneg |a§FaIIy
stretched fi|lmhaving a thickness of .25 and a
selreked F rom f?fs@rﬂaprﬁ?wm BRLRSFBX 1EnFo g} yPropylene,
The biaxially stretched nylon filnhaving a density of .
oleaf I5Ee |gFIEe PR KM ofcdichdgne \Watdiih thg nspfaand ionomer .
si nul taneous bi axi al stretching nmethod and setting the )
[o0mal e ithd dlengpey atfutbeath@f@opldetiicgresdn unstretched £ilm
stretching. [0042] <Enbodi nent 3>
layer 3 is preferably set to 20 to 80 um. Setting the thickness
to 20 um or more sufficiently prevents generation of pinholes, and
setting the thickness to less than 80 um reduces the amount of resin
to be used, resulting in cost reduction. Above all, it is more
preferable that the thickness of the thermoplastic resin
unstretched £ilm layer 3 is set to 30 to 50 um.
[0029] Each of the biaxially stretched polyamide film layer 2 and
the thermoplastic resin unstretched film layer 3 can be a single
layer or a multilayer.
[0030] The aluminum foil layer 4 undertakes a role of giving a gas
barrier performance which prevents invasion of oxygen and/or
moisture into the battery case material. As the aluminum foil layer
4, a foil having a thickness of 5 to 50 um and made from pure aluminum
or Al-Fe geries alloy can be preferably used.
[0031] Although the first adhesive layer 5 ig not specifically
limited, urethane series adhesive layer, acrylic series adhesive
layer can be exemplified. Above all, it is preferable that the first

adhesive layer 5 is a urethane series adhesive layer formed by

urethane series two-component reactive adhesive, which allows

sharper forming.



A battery case material was obtained in the sane
manner as in Enbodi nent 1 excé&pt that a biaxially
stretched filmhaving a thickness of 15 pmand a
density of 1,142 kg/nB and made from nyl on was used

[Ob§§2]eaﬂhe9fsé@8néf Q8REBNEONgPebi 8Xigl hyt sspetthidallyniimited,
wth a thickness of 25 pmand a density of 1,152 kg/n8

n r 1nd QR3] q&h@s h@x] & b¥s SEbeheheds thane
anﬁygggﬁgﬁp%]%g%ﬁ%%ﬂglag%gltyi% 1,%%% iﬁynﬁsmas a fiImure 8

obt ai ned ,by stretching by a sinultan i axj -
seZLF 8 ERPAG neCHId P oeas AP THY NENT Sertigoheaining

tenperature at 200 C during_the stretching. Q44 .
theEMBRARABAE abastomer, Ahyeldr S AR Rarglugelized polyolefin,
obtained in the same manner as in_ Enbodi nent 1 except
suthatsa bi.gxi,amalesita etk arydy idei nedal %ﬁﬁicRﬂégﬁtﬁYlene and
20 pm and, a density of 1,144 kg/ n8 and nade from _
maDEh e obs augRdi+ s med i etheo by prepyienenedThe secgnd /adhesive
stretching filmhaving a thickness of 25 pmand a

1a?€95ktxs°ffolm{le'i12 e/ dpanckammstes f rogmiyheing 42 adhesive resin
0045] The bi axi al” stretching nylon film having a

flgrt%?é% 'tc% ,g%cglﬁééé% l‘i@%dap%?.gmg § Al e P¥n one side surface

a sinmultaneous xl al stretching nethod

and settin he heat_setting.te [atu t
of GhAEnE hERBCRIARI P TR R nE sl 2.
battery case material was obtained in the sane nner . .
[0833] n Fticer RARVeNEXcETRe] (AP ISR o HIF SEEM LG including
fil mhaving a thickness of 15 Am and a density of ,
thé, f46ky/ adhesd veadayenm madrthaissecendi Adhegiver 1aKer 6 18
aforementioned biaxially stretched filmhaving a
emplbgkaes suoweRBrAmiandhaudénbet pookdl th82 iyes® dayers 5 and 6
made from nylon. [0047] The biaxial stretching nylon

arbi hArhavisae 3 densituetairal by &es nndastautthres with no such
obtai ned by stretching by a sinultaneous biaxia

Lk P A Ag SO W dur i ng the tretching. [ 0046
[0652?0d$ﬂgnﬁag€ery case material 1 of the present invention is
preferably used as a lithium-ion secondary battery case material
requiring high volume energy density, but is not specifically
limited to this usage.

[0035] A battery case can be obtained by subjecting the battery

case material 1 of the present invention to forming and shaping

(e.g., deep drawing or stretch forming).

EMBODIMENTS
[0036] Next, specific embodiments of the present invention will
be explained. It should be, however, noted that the present

invention is not specifically limited to these embodiments.



A battery case material was obtained in the sane
manner as in Enbodi nent 1 excépt that a biaxially
stretched fil mhaving a thickness of 15 Amanda density
of 1,138 kg/m and nmade from nyl on was used instead of
[obhe) af crasdihenedibi axial |y stretched fil mhaving a
t hi ckness of 25 Am and a density of 1,152 kg/nB and
madead r oy OR- Fi50049] ATk iax s i b taratiyedit 1de Myddhf Led
filmhaving a density of 1,138 kg/nm8 was a film
Ny y tehi ' | @iz#d an unmodified
pofph EhDEFRE LETRE SR g B ST AR bE 7 e
enperature at 198 C.during the.str hj 5
poLeRbaay hihe Javer 22 HaY R oL FERDEEIbEM 2 i yelPBbextrudea
obtained in the sanme manner as in_Enbodinent. 1 except. . .
whihat supplukngl 8 aiveiaNddiPilm(AREPAT QM Hi PRY&S gf thickness
15 Amanda density of 1,132 kg/m and nmade from nyl on )
ofwas wsefirémstieadleftt hidef of etibat dvawdng ardafl§o supplying an
stretched filmhaving a thickness of 25 Amand a
ungepstépeal F11452 kgiviincard tteidskriessn of | 30, pm[ fognpd from
The biaxially stretched nylon film having a density of

9L ¥Rematchi! Migbiaisned by sheetghiwigga and the maleic
po%%%ﬁ%?gnéous bigxial st?etching met hod and setting the

heal ' i dlu dyrhRg bheand the unmodified
ac {8 epliFht L8 HERTRIEN pEITEchya cpel taya?, B1ana tne
attery_case_nateri gl was .obtained in TRN th
poLEDTAPERSOR, HBNETL B ST e hd 4Pt 2H8 FA BEEween the
fil mhaving a thickness of 20 Am and_a densit f . .
unit,:mBCResdrrg i AR %awwwgl&s&davﬁsre%%%%? with a pair
the aforenentioned biaxially stretched filmhaving a
oftheakhegsanfl pFegmuaed xoldetisity kg heat2lrPLRAtEHd
made fromnylon. [0053] The biaxially stretched nylon
[00RBIN hawithg thdetusethank TeEid legrmeanasiesivenmaterial 5 was
obt ai ned by stretching by a sequential biaxial

ap?iié&cebnﬁhgebﬁ%a%éd SFetind G ideiheat fsglt angf the obtained
enperature at 190 C during the stretching. [0054]

1aﬁ§;ﬂgpé§lafiﬂ§ %ﬁ?ﬁl £ fravure rd1 Nk eTAf (CaS ARBIES ithle adhesive

was obtarne e same manner as in Enbodinent 1
co S5500. k0Bh "ol ARARhEYShEE PUEIF Y IRNNN R, ciap 2 naving
a Lﬂggkggggnof 25 pum and a density of 1,152 kg/m? and made from
nylon was laminated onto the adhesive surface to obtain a battery
case material.
[0039] The biaxially stretched nylon film 2 having a density of
1,152 kg/m® was a film obtained by stretching by a simultaneocus
biaxial stretching method and setting the heat setting temperature
at 210 °C during the stretching.
[0040] <Embodiment 2>

A battery case material was obtained in the same manner as

in Embodiment 1 except that a biaxially stretched film having a



14 was used instead of the aforenentioned biaxially
stretched filmhaving a thickhess of 25 Amand a
density of 1,152 kg/ n8 and nade from nylon. [0055]
The biaxially stretched nylon filmhaving a density of

th}cﬁésg%f%g:"g% %ﬁiii R a N ?¥1§Er]@jﬁﬁi thd made from nylon

sequenti a stretching nethod and setting the

heat getti ée eratur tﬁn% 8,_ ifﬁ%'#oi%ll stretched film
wag; aedn HEEoRg088] Crranie Eni ot Pl ey 2oy

Enbodi ment . , d mad
having a thickness of 25 um and a density of 1,152 kg/m? and made
from nylon.
[0041] The biaxially stretched nylon £ilmhavinga density of 1,158
kg/m?* was a £ilm obtained by stretching by a simultaneous biaxial
gtretching method and setting the heat setting temperature at 220
°C during the stretching.

[0042] <Embodiment 3>

A battery case material was obtained in the same manner as
in Embodiment 1 except that a biaxially stretched film having a
thickness of 15 uym and a density of 1,142 kg/m?® and made from nylon
was used instead of the aforementioned biaxially stretched film
with a thickness of 25 um and a density of 1,152 kg/m? and made
from nylon.
[0043] Thebiaxially stretchednylon filmhavinga density of 1,142
kg/m? was a film obtained by stretching by a simultaneous biaxial
stretching method and setting the heat setting temperature at 200
°C during the stretching.
[0044] <Embodiment 4>

A battery case material was obtained in the same manner as
in Embodiment 1 except that a biaxially stretched film having a
thickness of 20 um and, a density of 1,144 kg/m?® and made from nylon
was used instead of the aforementioned biaxially stretching film
having a thickness of 25 um and a density of 1,152 kg/m? and made

from nylon.




3 Enbodi nrent 4 Enbodi nent 5 Enbodi nent 6 Enbodi nent 7
Conpar ative Exanple 1 Conparatlve Exanple 2 1]
Structure of the outer

[0045] The biaxial stretching nylon £ilm having a density of 1,144
kg/m? was a film obtained by stretching by a simultaneous biaxial
stretching method and setting the heat setting temperature at 203
°C during the stretching.
[0046] <Embodiment 5>

A battery case material was obtained in the same manner as
in Embodiment 1 except that a biaxially stretched film having a
thickness of 15 um and a density of 1,146 kg/m?® and made from nylon
was used instead of the aforementioned biaxially stretched film
having a thickness of 25 um and a dengity of 1,152 kg/m? and made
from nylon.
[0047] The biaxial stretching nylon £ilm having a density of 1,146
kg/m? was a £film obtained by stretching by a simultaneous biaxial
stretching method and setting the heat setting temperature at 205
°C during the stretching.
[0048] <Embodiment 6>

A battery case material was obtained in the same manner as
in Embodiment 1 except that a biaxially stretched film having a
thickness of 15 um and a density of 1,138 kg/m?® and made from nylon
was used instead of the aforementioned biaxially stretched film
having a thickness of 25 um and a density of 1,152 kg/m? and made
from nylon.
[0049] The biaxial stretching nylon £ilm having a density of 1,138
kg/m?® was a film obtained by stretching by a simultaneous biaxial
stretching method and setting the heat setting temperature at 198

°C during the stretching.



| ayer (biaxially stretched film TypeThi cknessDensity
of (Am (kg/ nB) resin nylon251, 152 nyl on201, 158
nyl onl51, 142 nyl on201, 144 nyl onl151, 146 nyl onl151, 138
nyl onl51, 132
{0050] <Embodiment 7>
A battery case material was obtained in the same manner as
in Embodiment 1 except that a biaxially stretched film having a
thickness of 15 um and a density of 1,132 kg/m? and made from nylon
was used instead of the aforementioned biaxially stretched film
having a thickness of 25 um and a density of 1,152 kg/m*® and made
from nylon.
[0051] The biaxially stretched nylon £filmhaving a density of 1,132
kg/m3 was a film obtained by stretching a simultaneous biaxial
stretching method and setting the heat setting temperature at 195
°C during the stretching.
[0052] <Comparative Example 1>
A battery case material was obtained in the same manner as
in Embodiment 1 except that a biaxially stretched film having a
thickness of 20 um and a density of 1,128 kg/m? and made from nylon
was used instead of the aforementioned biaxially stretched film
having a thickness of 25 um and a density of 1,152 kg/m?® and made
from nylon.
[0053] The biaxially stretched nylon film having a density of 1,128
kg/m?* was a film obtained by stretching by a sequential biaxial
stretching method and setting the heat setting temperature at 190
°C during the stretching.
[0054] <«Comparative Example 2>
A battery case material was obtained in the same manner as

in Embodiment 1 except that a biaxially stretching film having a

thickness of 25 um and a density of 1,165 kg/m? and made from nylon



nyl on201, 128 nyl on251, 165 Formability (6 nmm
processing) o 0 0 O O x Del amléation No No No No No No
No Yes No [ 0057] The performance of each of the
battery case materials obtained as descri bed above was
wagy slsgat eichdizamedl oh the dbdbremengienafiubiasfadeyhstretched film
[ 0058] <Performance Eval uati on Met hod> 15
having a thickness of 25 um and a density of 1,152 kg/m®* and made

from nylon.

[0055] The biaxially stretchednylon £ilm having adensityof 1,165
kg/m3 was a film obtained by stretching a sequential biaxial
stretching method and setting the heat setting temperature at 230

°C during the stretching.

[0056]
[Table 1]
Structure of the outer
layer (biaxially ‘o
stretched film) Tgrziblllty

Type Thickness Density rocessing) Delamination

of {um) {kg/m3) P

resin
El"‘bOdlment nylon 25 1,152 o No
Embodi
5 odiment  ion 20 1,158 o No
Embodi
;5 odiment  1on 15 1,142 © No
- .
4mb°dlment nylon 20 1,144 © No
Embodi
. odiment . 1on 15 1,146 © No
Embodi t
6 imen nylon 15 1,138 o No
Embodi
. odiment . vien 15 1,132 o No
Comparative

o] Y

Example 1 nylon 20 1,128 es
Comparative
Example 2 nylon 25 1,165 X No

[0057] The performance of each of the battery case materials
obtained as described above was evaluated based on the following
evaluation method.

[0058] <Performance Evaluation Methods



The formability of the battery case material was
eval uated by nmaking the battery case material into a
bl ank shape of 110 x 180 mm perform ng a deep draw ng
one step processing with a straight die having a
f ornThg Per@hbiofity o theebaeseltyscase shteriad whenevaluated
no cracks was generated, "o" when al nost no cracks
byWRARi hel TR BRI Vase B dridli 18€oparblank shape of 110 x
when cracks were fornmed in significant portions, and
180 D R Ay BB Eny e FREh Rt Hi with @ stradght
.long side length, 45 mmin short side length, 1 to ﬁ @
digrhd iR roh donmRG S1eR ghity of o6 Iy, (The, s idif gE§ePovn as
radius R, and 0.5 nmmin die shoulder radius R [0059]
whefkvad gatacdrs ebseygeseentedef " délvdmmatlivgs tonot tea ek éjere formed
surface> After |eaving the nol ded object

ex0Bbai ped BY shBg12hqkhewenr! pered Jicep Arawhegd ereckkCiere formed
fofrm ng process in the drying machine for 3 hours at

._80. C..a vispal | ti , f fi .
in R S H bR 80 57 BRSSP H A e 1m admost
| ayer ,was occurred. [0060], As it is_apparent fromthe ,
the grklrensupierery ThePwRtRriaaRe 1 Pl i TR ieed WP 60 mm in

7 of the present invention were excellent in i
longrsbde | 1engthnd4 & owh dihsshor rerii deteRAER pet Khap&® 1n corner
hei ght in depth, and no del am nation of the outer
radiyerR wasl daoe @ medinFppachashyulbe batiivsyRcaaed 0.5 mm in die
materi als of Enbodinments 3 to 5 were nore excellent in

shé@1gebi +ahYug RO061] On the other hand, in Conparative
Exanple 1 in which the density of the outer |ayer of

[Oﬁgﬁjrrgtéﬁ%fﬁgtPShyaﬁﬁ %{L%'tleﬁ'c@a%fl &3 anihdt@h lod 3he outer

, delamnation o e outer |ayer was occurred.
Su£$£%%§r, in Conparative Exanple 2 in which the density
0 e outer layer of the stretched pol yanm de film

exceeded 1,160 kg/nB, the formability S.
iy eih?aupgog%e PR 5 ST R HRe L) Y nihe
priority to Japanese Patent Application No. , ,
afopemengiened deen SrRARI Pne 5GP fpEiggipyecess in the drying
di scl osure of which is incorporated herein by
maqleime efioe Bnhougsertti Bt y¥.C, a visual inspection was performed

to confirm whether or not delamination (detachment) of the outer
layer was occurred.

[0060] As it is apparent from the table, the battery case materials
of Embodiments 1 to 7 of the present invention were excellent in
formability, and could be formed into sharper shapes height in
depth, and no delamination of the outer layer was occurred.
Especially, the battery case materials of Embodiments 3 to 5 were
more excellent in formability.

[0061] On the other hand, in Comparative Example 1 in which the

density of the outer layer of the stretched polyamide film was less



[0063] The terns and descriptions used herein are used
only for explanatory purposesl@and the present
invention is not limted to them The present
invention allows various design-changes falling within

CrgfeaCIOTRY APPSR RUCBLEE YRSt pocurre

APPLI CABI L1 TY [0064 e battery case teri

PubFBe ko T RAPRAERC LER B 2, Ln PEfc LY (sl ey B8 the outer
battery case material for Iithiumijon-secondar

laygri efi he strefichad quywno%ﬁt%qflymc%s%aﬁar ¥a|16 0 kg/m?*, the
conpri si ng: a biaxially stretched pol yanide film

formgbilityawasutigrsuffijarient t her nopl astic resin
unstretched filmlayer as an inner |ayer; and an

[oakpin rTite fprésénayeinirehelipnsetabeswpenoiic vt wo Oajpanese Patent
| ayers, wherein as the biaxially stretched

Apﬁ@h.?é&ﬁ‘i@ﬁ o.Mz ppRipdeid Ve Ste@tehedapobyanbde i ke entire
aving a density of 1,142 to 1,146 kg/nms is used. 2.

di%ﬁfogﬂkgeﬁg &ﬁ%%%ﬁﬁé”ﬂﬁﬂoéﬁﬁ#éﬁ%&eﬁeféiﬁlBynkéierence in its

erernt y stre ed polyamde filmis a
nglln%obtained by stretching by a sinmultaneous biaxial
enEHFEE¥Ni ng nethod. 3. A battery case fornmed by
sub%ecting the battery case nateri al recited in

! a
[0863] mEhertermg ﬂ%@pd%?amﬂglepssvﬁ@&ﬁerfm gfe used only for

explanatory purposes and the present invention is not limited to
them. The present invention allows various design-changes falling
within the claimed scope of the present invention unless it deviates

from the spirits of the invention.

INDUSTRIAL APPLICABILITY
[0064] The battery case material of the present invention can be
used as, for example, a battery case material for lithium

ion-secondary batteries.
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CLAIMS
1. A battery case material comprising:
a biaxially stretched polyamide £ilm layer as an outer layer;
a thermoplastic resin unstretched film layer as an inner
layer; and
an aluminum foil layer interposed between the two film lavers,
wherein as the biaxially stretched polyamide film, a
biaxially stretched polyamide film having a density of 1,142 to

1,146 kg/m?* is used.

2. The battery case material as recited in claim 1, wherein the
biaxially stretched polyamide film is a film obtained by stretching

by a simultaneous biaxial stretching method.

3. A battery case formed by subjecting the battery case material

as recited in claim 1 or 2 to deep drawing or stretch forming.



