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

e.g., alithiumion secondary battery [0002] In this
specification, the wordgpl dﬁ;used to include
t he nmeani ng of aluntnuntan t's aI Oy. TECHN CAL
BACKGROUND [ 0003] A I|th|un}|on secondary battery is

wi dely used as a power source for, e.g., notebook
conputers, video caneras, cellular phones, and

el ecBAGKING MATEREAf HFQR IB%TtTE.Wl%SEe%@HdEA’J]TERY CASE
battery, a lithiumion secondary battery having a
structure in which the circunference of the battery
body is surrounded by a case is used. As such a

TECEteAY EaBEpmaterial, it is publicly known that a
battery case rraterial has a structure in which, for

[O@G(f‘frpl'lqle ?}um num A% tildl:?qeeﬁtéas Sid &t ‘H&%él?aﬁz%@od%aterlal

I'm an ayer, an I nner [ayer
ns t ched ro Iene film te rally bonded
Eth % s o%d%?g ége Peﬁ? Eﬁgﬁﬁgng E? 0004] Such
materjal is fornmed into_varjous batte

atter se ery
[0Gehedn atﬁhl% RRA O LG IO0 et SEOFY h%lv‘é‘“ht’l’gfﬁ" is’used to

dee -dravvl ng formability. To give it hi
Qﬁéb—’fﬁ delze Peanonaeef | #lymingeneedt néﬁaﬁﬂg,oyf- or

exanple, fatty acid am de series lubrication giving
TEGU e BACEGROENRd onto a surface of an outer |ayer

film to enhance the sliding performance of the
[00u]t ey 16@Be uiRtiel 8kcondary battery is widely used as a power
source for, e.g., notebook computers, video cameras, cellular
phones, and electric cars. As sucha lithium-ion secondary battery,
a lithium-ion secondary battery having a structure in which the
circumference of the battery body is surrounded by a case is used.
As such a battery 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, is regquired 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




2 into the die at the tine of the nolding (see Patent
Docunent 2), or the outer layer filmis increased in
thickness with respect to the thickness of the
alum num foil layer. Patent Docunent 1: Japanese

. Unexam ned Lai d-open Patent Publication No. 2001-6631

inpgx ERe BdGumtnthe: timganrésthenerdfined (EgpdPapent Document 2),
Patent Publication No. 2002-216714 DI SCLOSURE OF THE

or| NENTLChr PROBEEMBL THD BE iSCNEER RY iTHENiINWENESONith respect to
[ 00051 However, in the structure in which a fatty acid

thantheckeeises of Wid CAtuntihgl Vigidl crigpepent is coated
onto the surface of the outer layer film a process

for peathRIpbBEmLuRr hGaly d@é@'ﬁhéﬁﬁﬂﬁﬁgﬁgﬁﬁgﬁﬂbéé? Patent

be added, and therefore there was a at t

puBLoAUEt by f% me%OHQQGBEyrthernnre, the Il ubrication
g g~ comnponént “evapor ates during vacuum deairing

ivin
and/gr seal jn rocess for the battery, causin%
adhet@ %%toPogH e@Gaﬁéraf%BaE%ﬁﬁoHEﬁFa%6nthéal -open Patent

ugrgcessing equi pnents, which requires a cl eaning

Pubbiratieh Fer 208@v¢ileJ1l¢he adhered conponent.
Therefore, there was a problem that the productivity
was further decreased. [0006] Further, in the
structure in which the outer layer filmis increased

DISCLOSURENGESTRE! INVBREEON t 0 the thickness of the
alum num foil layer, the entire thickness of the

PROBLENS YTGB8R SBLOEDABY TRE' eR¥RIrreRd therefore there

was a problemthat the volune capacity ratio was
[Odj§§]r e@ﬁ)%ver, in the structure in which a fatty acid amide series
lubrication giving component is coated onto the surface of the outer
layer film, a process for coating the lubrication giving component
had to be added, and therefore there was a problem that the
productivity was low. Furthermore, the lubrication giving
component evaporates 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 respect 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.




3 [0007] The present invention was nade in view of
the above-nentioned technical, background, and ains to
provide a battery case nmaterial and a battery case

capabl e of securing excellent formability w thout
onent, and al so

Lin | ubricati,on giving co
w??ﬁ’ém ghgfngﬁﬁP?nénXegﬁﬂPPcF’éﬁt geuds vagikialy the
abratio. MEANS TO SOLVE THE PROBLEMS [ 0008] To achieve
PHE “BFGFErBRd brelin e thackaround, cand@isis kogrovide a battery
studi es, the present inventor found a new know edge
CagRamatpiafnped al batdedonsiasy chpald estafetahag frid xcellent
| ayer formng the outer |ayer of the battery case
fommabiilakyafiftdatst thatlognmbiubity:ah oh@iv ek @b GRS and also
material, and conpleted the present invention. That

capabléhefpsesgpt nhNKeahir@R RERY e Loll-qw ;
nmeans. [ 0009] [Il1 A battefy cgsgsrinlalbgr icfg%aggwgatﬁg'a

biaxially stretched polyam de filmlayer as an outer

| ayer; a thernoplastic resin unstretched filmlayer
| ayer

[ I r, alum num foil
ME%%%gg%dgggé%é?%geﬁRsﬁgEﬁ filmlayers, wherein as the
[oéﬁfﬁiall% stretched polyanmide film a biaxially

et CreBChoryantae afoTementioned dgiesitty, e &,189ulb of keen
1,160 kg/nB is used. [0010] [2] The battery case
stygiasi dhareseneditventer &banenenhéwnedowl @dykllhat the
wherein the biaxially stretched polyam de - fil mlayer
ma tjey i 11 424t deths 146 &f/tr sRreeasietysiiR0ld}el Horfthg the outer
battery case material as recited in the

ST Bt R ML S BRIy ot ene
batltlir6kBass miPeri NEr "DPY ac%nilﬁleted the present invention. That
is, the present invention provides the following means.

[0009] [1] A battery case material comprising a biaxially
stretched polyamide film 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 layers, wherein as the
biaxially stretched polyamide film, a biaxially stretched polyamide
film having a density of 1,130 to 1,160 kg/m? is used.

[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/m3 in density.

[0011] [3] The battery case material as recited in the

aforementioned Item [1] or [2], wherein the biaxially stretched

polyamide film layer isg 12 to 50 pm in thickness, the thermoplastic




4 resin unstretched filmlayer is 20 to 80 min

t hi ckness, and the alumnumfpil layer is 5 to 50 m

in thickness. [0012] [4] The battery case nmaterial as

recited in any one of the aforenentioned Itens [1] to

i e Nt maxkal ly stretche pol yam de film
relh%/leywa%% ttﬁgl egf df%l%lu%g‘ Eryfl 1F’a§ rt%?Beo i éf&r ggpﬁgmess, and the
a.]_I amnnatf \é"lr a uret hane series adhesive |ayer. [0013]
BT PR b & aaé’e?s% IHried RP o EetirrknesSpat t ery
cas material as recited in any one of the
[ Oaﬂajeméﬁl i oHeRl hatdiary cpseomatatiad akepcdtad ng amy one of the
stretch form ng. EFFECT OF THE | NVENTI ON (0014] In the
atppewantdongsl desmsi Hed ko {Be, akbersent tipnast dt 24117 ldtretched
, since the biaxially stretched polyam de fil m having

poaydahdet ¥ilef 1hyel3@rid the HUnHAB Aoy 1SR, AS 48 integrally
resin stretched filmformng the outer |ayer, the

laR@hhCEY GRa€aMterhahd $2168 !?ﬁgltesii%ef 9 ility,

such as, e.g., deep draw ng an I stretc or m ng,

(0P85 SIEDCBSha 8 CEEen LBy R TR 2R ey cae

rmabi 17t
| ubrication giving conponent, and therefore it is not
ma’%eeﬂh?fe%st%ecg’u‘be%g’sft YoPP€osti hige Afemementioned Items [1] to
I ving conponent as required in a conventiona
[4fé%% FeRy BRYing orssexesrhefiprmangroductivity. Al so,
unl i ke a conventional technology, there is no need to

especially increase the thickness of the outer |ayer
filmw th respect to the thickness of the al um num

EFFRQT ORYEHE IMRENTDQONI t to obtain sufficient volune
capacity ratio. [0015] In the invention as described

[001% ]t herateeTBRERRNeHh hkellescribed in the aforementioned Item
[1], since the biaxially stretched polyamide film 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 as, e.qg., 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] In the invention as described in the aforementioned Item

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




[2] , the biaxially stretched polyamde filmlayer is
1, 142 to 1, 146 5 kg/nB in Qensity, and therefore
formability, such as, e.g., déep draw ng and/or
stretch formng, can be further inproved, which

blLes_formng sha deeper 0
KITBOs6T RRAPREYS noad: FaTE SEOUBSEoFBBHLE A E¥noduch 28, ‘e.g.. deep
af orenenti oned Item [3], generation of pinholes can .
drpwingf pngy ont By TEteveAoEmiag (G5 B doudhedh iduvoted, which
be reduced. [0017] In the invention as described in
enghéeaf 6pemenyi ofed shopm 4lepesi rice fidmamigigticaldht .
stretched polyam de filmlayer and the al um num f oi

[obagkr afechétagraddon als nadsshk Vbhed ai niridaifbrementioned Item
adhesive | ayer, sharp form ng can be perfornmed. [0018]

[3'? é@ﬁéf&ﬂf@ﬁ'6¥1§¥5H3¥E§Wc%ﬁgbbnsﬁhfléﬁgﬁﬁaznﬁféﬁéﬂted and the

, a battery case having a shape
ght can be provi ded.
Pr@@zﬁéﬁ %ﬁs&gggﬁ%ﬁl %% %@gﬁﬁ%\n\es [0019] [Fig. 1] Fig.
a Cross- se tional view sho enbaodi ne of .

(08185 Fory” oddt Chgt SRTRPEOPT A GFBQERDER bR orement doned
[Flgé 2] Fig. 2 is a view showi ng an_exanple of a
Itemnld heteiney he Riawiabl pateeichked ookianidg bilnpeyer and

present invention. DESCRIPTION OF THE REFERENCE
theélUVERALSUm[ 0020] ldaybat arey inasgradiler ilamiagedevilaapeurethane

(biaxially stretched polyanm de filmlayer)
adhesive layer, sharp forming can be performed.
[0018] In the invention as described in the aforementioned Item
[5], a battery case having a shape which is sharp and deep in forming

height can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] [Fig. 1] Fig. 1 is a cross-sectional view showing an

embodiment of a battery case material of the present invention.
[Fig. 2] Fig. 2 is a view showing an example of a

manufacturing method of a battery case material of the present

invention.

DESCRIPTION OF THE REFERENCE NUMERALS

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

3 inner layer (thermoplastic resin unstretched film layer)




3 inner layer (thernoplastic resin unstretched film
layer) 6 4 alumnumfoil |ayer BEST MODE FOR CARRYI NG

OUT THE | NVENTI ON [ 0021] An enbodi nent of a battery
case material 1 according to the present invention is

shomn in Fi The battery case material is used as
4 a batt lé'FVrE'g%efl‘?Fa]t E]ra%?rfor a lithiumion secondary
battery case. The battery case material 1 has a
structure in which a biaxially stretched pol yam de
filmlayer (outer layer) 2 is integrally bonded on an

BE{Ih MOTRIrEQR cCARRYING 0OUN THE IBVENTEONr 4 via a
first adhesive layer 5, and a thernoplastic resin

[ owzst)r ehehefibofliméht el baberyl @S natdrSdint egf@btding to the
bonded on a | ower surface of the alum numfoil |ayer

préddift Q.rﬁz%:r&rl%r?q%e%'fh ot | &DherFl% [.Oo%ﬁ]a Eggtgkﬁxbégeymaterlal

stretched pol yam ayer (outer [ayer) is a

1o HER o #39622ﬁ¥%§%%r90§a%f1§§§£r' afon fecondary

t her vvords its.role is to prevent_breakage of the
ao?rltﬁrﬁynﬁﬂﬁfsou | T PAtS STCRRRE ‘g?ﬂ:?ﬁﬂga tjhgl grﬁtr@wture in which

g;;;g;@ﬁﬂ#n the present invention, as the
e tshed adlyamids chiekm pbiyeri feuter | kapger) 2 is
is required to use a biaxially stretched pol yam de
1nﬂ:|6|9malldwebohmmg>naadenppey sot-£2ce30ft bhé, Ab0mkghBfoil layer
If the density is less than 1,130 kg/ M3, detachnent

4 bid weRirsthadbeaxival 13y st setahed HodMaddestid Helsdyelinstretched
2 and the alumnumfoil layer 4 occurs after the

£ 108 Th PPl D98SS 1afdt )t RE1 At DRE 2T v hoddies dRDS 1&Swer surface
exceeds 1,160 kg/ "nB, breakage and/or cracks of the
ofbﬁhteeﬁiuﬁ&‘?ﬁnp%qu' Eilaﬁrs%y OGHY dqsrécr&l& hé?dhesz.ve layer 6.
[0022] The biaxially stretched polyamide film layer {(outer layer)
2 is a member which mainly undertakes a role of securing excellent
formability as a battery case material. In other words, its role
is to prevent breakage of the aluminum foil due to necking during
the forming process. In the present invention, as the
aforementioned biaxially stretched polyamide £ilm 2, it is required
to use a biaxially stretched polyamide £ilm layer having a density
of 1,130 to 1,160 kg/m?*. If the density is less than 1,130 kg/ m?,
detachment between the biaxially stretched polyamide film layer
2 and the aluminum foil layer 4 occurs after the forming process.
On the other hand, if the density exceeds 1,160 kg/ m3, breakage

and/or cracks of the battery case material may occur during the

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




form ng, such as, e.g., deep drawi ng or stretch
formng. Above all, 7 it is eferable to use a
biaxially stretched polyam de filmhaving a density
of 1,142 to 1,146 kg/ nB. [0023] In this disclosure,

the af or e i oned "density" _denotes densjty . . .
ee%e{%% t0 Hefet Comsten LnSEERFGRRABO WAKLdg £11m having
K7112 1999 D net hod (density gradi ent tube nmethod). In
a gemedtioads 1, e tchsi4 Kalerdt es a density neasured
by putting a test piece of the biaxially stretched
[0peByanidethibmif8ahoruBam) that af ardeasttipnedr 8dervsity” denotes
tube and readi ng the height position of the center of

a geavity eladudensidsidd eatded BfodedPuls FayEoaBSEdwith JIS
since the test piece was put in. [0024] The density

k79hot |f|199|9' BfetHon ?HEﬁEQE?%M&’&E‘E Qe hatfa8) . be_[n other words,

control fed by, for example, adjusting the thermal

X Leupgra uLLnN h S S
th%he*%%ﬁ FETPRRRCEEE HenpBRiEY §E3%H§ﬁ§ B Pfe1f° test piece
orle tati,o f t he reS|n cr el ecting. the
SPLRFAG et AbdeFehgd P%Hé‘?&f#? 5&@&23‘8‘?13&?"&1%? y1rlto a density
st(etchin met hod whi ch stretches sinultaneously in
gr%‘éi?PEaFug’ﬁd angoriepchitigl téier delidis rowl i weplerihercenter of
bi axially stretching nmethod which stretches
graefuenoiabl yensiver thloalt arfderrord4z dmwats hivegdsses) .since the
[0025] It is preferable that the thickness of the

tebt apietkywast patched polyanide filmlayer 2 is set to
12 to 50 m [0026] The thernoplastic resin

[0@1@5} r efpg@ebrid 1 4% |y @hel bE]Bﬁ&alhgyﬁfz}:eécﬁﬁé%éﬁf%me film can
rol es of giving ‘excellent chemc resi stance
be controlled by, for example, adjusting the thermal fixing
temperature during stretch processing. Also, the control can be
performed by changing the orientation of the resin crystals by
selecting the stretching method (e.g., a simultaneous biaxially
stretching method which stretches simultaneously in vertical and
horizontal directions and a sequential biaxially stretching method
which stretches sequentially in vertical and horizontal
directions).
[0025] It is preferable that the thickness of the biaxially
stretched polyamide film layer 2 is set to 12 to 50 um.
[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,

€.g., lithium-ion secondary batteries and also giving heat sealing

performance to the battery case material.




agai nst electrolytic solution with strong
corrosiveness used for, e.g.,glithiun}ion secondary
batteries and al so giving heat sealing perfornmance to
the battery case material. 8 [0027] The thernDpIastic

resin stretched filmlayer 3 is not _specifica

[opEY | S BeFRoPLaniare FhEHy UORSERGHER thi Up Laver 3 is mot
unstretched filmmade fromat |east one type of

sperdfaepilast ildmidsichs bufelidcticd prafisraelyreppstituted by an

consi sting of polyethylene, polypropylene, olefinic
unseretshedpbl ymmadeatrdmaendeas titaren tyberebthenthoplastic resins
i ononmer. [0028] The thickness of the thernoplastic

sellestBduRsd althedolipl dons yeing JiSpBlgEehghkYiesglolPoropylene,
20 to 80 m Setting the thickness to 20 mor nore

ol8gffikei §é‘fi¥s%<§%§f§r§eﬁe id El% a“Efll el gﬁer%@ﬁ and ionomer.

setting the thi ckness to |ess 80 mreduces

oBZRNTITBL Rhed &¥ t?lseeghﬁgﬁéﬂ& seldcl BeBaR ymstygEched £ilm

t hi ckness of thesﬁherno plastic resin unstretched fil

laygfer 35iBreferaBly¥0Seb 589 2 LPoB2ofMEactPiFiRfhhe thickness
bi axially stretched polyam de filmlayer 2 and the

Lot H MTFoPKFaBPTe 95t Foiert kv taeernts sengrat ipre gl penholes, and
single layer or a multilayer. [0030] The al um num

setbing|thethd chmeerst akels:sx thhe ©F i vedgcesgelse amount of resin
barri er performance which prevents invasion of oxygen

todbd/ asedDietuleihgt ant Besbatrbaiytdase NAbekeakhl1Asit is more
the alum numfoil layer 4, a foil having a thickness

pr&febab Ve SPnAL2RHTRES cﬁzh@gpr‘fe t BleUFHYH raslt\.llcF%‘esm

series alloy can be preferably used. 003 Al t hough
undtfellhdl BERGSIYGLAYC sOsLE 18! 359%%' %l.v
[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/ox
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 series alloy can be preferably used.
[0031] Although the first adhesive layer 5 is not specifically
limited, urethane series adhegive layer, acrylic geries adhesive
layer can be exemplified. Aboveall, 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.




limted, urethane series adhesive layer, acrylic

seri es adhesive |ayer can be,exenplified. Above all

it is preferable that the first adhesive layer 5is a

uret hane series adhesive |ayer fornmed by urethane

series_two-co nent reactjve adhesive, which allo b
(082 pefD¢ oFRFRGY @AnEBHYS] 1AFRT so b PAUMRRT %%ﬁf&'ellmltedr
is not specifically limted, and exanples thereof

anfinekanplaghsbereafayacd Usr mshesrive eidvaies kumed of urethane

resin, acrylic series resin, and resin containing
serhesnepkast, i acelyddtomenriess rwelin , as et ik den atantad lirded
pol yol ef in, such as, e.g., naleic acid anhydride

thaedbpledtpel ¥yeiSvbeee, Awe Rl A acad dendbigdal d€ed polyolefin,
nodi Ti ed pol ypropyl ene. The second adhesive |ayer 6

; R by o ( . . ;
subfl ég,ngr £ g%qg}%,éggkgagggg?gﬁﬁ RHAT aHeI MR thylene and

resin ( ralized polyolef in

il on, on i.de surface .of .the thernoplasgtic ' .
ma L s B R e Rr B e Sy ar Yt e ovtisert s Sl ganesive
enbodi nent, the structure includin the first i ,
laygheSi V8 FRyBRI5DXnd IPRe SXREBAE  adRESIRS NGy &1 gdhgsive resin

enpl oyed. However, it should be noted that these _
filayler.9.5 arddeienaeuralized mnlivalefiiruéddmalon gpergside surface
and structures with no such |ayers can be enpl oyed.
of [ B84thdhmopatteiy rasénmanetirakchedf fillen freysents.
invention is preferably used as a [ithiumion

[os®EPNdaS ¥ HRAhbekEmeasEe ofetieshBbdinedyl r thg digictdiidcluding
energy density, but is not specifically limted to

thd NEsrys a&&heé@@%%a&e?agt Sh¥ ERECseeBnBe aePlediiRed 1B er 6 is

subj ecting the batt
employed. However, it should be noted that these layers 5 and 6

are not essential structural layers and structures with no such
layers can be employed.

[0034] The battery case material 1 cf 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).

EMBCDIMENTS
[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.



case material 1 of the present invention to formng
and shaping (e.g., deep dramq g or stretch formng).
EMBODI MENTS [ 0036] Next, specific enbodi nents of the
present invention will be explained. it should be,

ve at _the present invention is not
[Oggggif%%a.€é§ﬁ?%Pt%a to these enbodi nents. 10 [0037]
<Enmbpdi nent 1> As .shown in Fig.. 2, a maleic_acjd o
anhy Fi%EOWBdFPigag'pakyétﬁﬁﬂ%ﬁg PeyEr avitAdey mpdified
thickness of 3 mand an unnodified polypropylene
polygehy ponalayer 21 Makms e shicknasaced T ooxandden unmodified
whil e supplying an alum numfoil (AA8079-0) 4 having a
polyprkpegdsneofay€r my hamitrkeal €htclshees aff tize udroad-a@goextruded
and al so supplying an wunstretched film 3 having a

whihe cknesBy Dhg 3dn el @ffkaemf £6Mm pOLy®r 9RY) eNend¥ 01 th& hickness
right side of the drawing, and the naleic acid

of andyehi | depmdid i@f@%i’ecﬁéell?@ Yife %ie r%ggqél% supplying an

unnodi fied pol yprop ayer wer e

' I o . hed film 3 h
O i B P A b ReB i RS ety o Tpmh i £xom

nd pressure_roller to, be heat |am nated. [0038] Next, .
PO ier ol & TRIL e 1 FE AR Yo tHA GHAHING yeand the maleic

applied to the surface of the alumnumfoil 4 of the
aCchgtaé}hYéjdf iden Motk e d inh Rk g ey riange 2Dolanst thaf uemodified
drying the adhesive to sonme extent by heating, the
Polypidrytlanatkarehezl f cbaxRrhdedngera shpphneds iaf baSween the
pm and a density of 1,152 kg/n8 and nade from nylon

uns}ﬁﬁﬂec?mmﬁ&dl an&ndt tige adhesi Man Foiflaaeah8 pbhdhddavith a pair
of heatini; and pressure roller to be heat laminated.

[0038] Next, the urethane resin series adhesive material 5 was
applied to the surface of the aluminum foil 4 of the obtained
laminated f£ilm using a gravure roller. After drying the adhesive
Lo some extent by heating, the biaxially stretched film 2 having
a thickness of 25 um and a density of 1,152 kg/m?® and made from
nylon was laminated onto the adhesive surface to obtain a battery
case material.

[0032] The biaxially stretched nylon film 2 having a density of
1,152 kg/m?® was a f£ilm obtained by stretching by a simultaneous
biaxial stretching methed 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




case material. [0039] The biaxially stretched nyl on
film2 having a density of 11}52 kg/n8 was a film
obt ai ned by stretching by a sinultaneous biaxia

stretching nmethod and setting the heat setting
[ 0040

thégg@gr%tuh%z at 21Q C during the stretching.

§8EnRht2 Q¥ aRg £ SRS Ot et PEI KIHR® G5tk £xom nylon
the sane manner as in Enbodi ment 1 except that a

wagi HRedl Fpssens: efed bl Iaforeren ioned hikixialdss sfrefched film
mand a density of 1, 158 kg/n8 and made from nyl on

hayasgugethickness of 2hqumforkeeedeneies braxj abbykg/m?* and made
stretched film having a thickness of 25 mand a

frdenai/lygnof 1,152 kg/ nB and made from nylon. [0041]
The biaxially stretched nylon filmhaving a density of

[0d2158 Tﬂ&bﬁﬁx‘i@il?j&f&’:&%&i | n%nbn%ﬁ“t‘o?jﬁg’%gﬁggt%ﬁn%ty of 1,158

si mul t aneous bi ax stretc
k e t ttd rature a 20 C duri.ng .the L
g}sr{ﬂret c iangﬁlf“ogg’z'%ig‘%ﬁb%&i ﬁgﬁ?‘ggﬁlﬁgt}%ﬁaeﬁ} neous biaxial
terial obtaiped in the sape manner as in
scBE T e HEh el Sansting EhacharF,oatt big ampeTature at 220
.~ having a thickness of 15 mand a density of 1, 142
C i anthesteretehingl on was used instead of the

af orenentioned biaxially stretched film with a

[0G47 Ick r@sbogfin@iitm3and a density of 1,152 kg/nB and
made fromnylon. [0043] The biaxially stretched nyl on

film haticegya caersSmatedfiall, 4% 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 1,142 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] The biaxially stretched nylon film having a density of 1,142
kg/m? was a £ilm 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 f£ilm 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.




kg/nB was a filmobtained by stretching by a

si mul t aneous bi axi al stretchh?g nmet hod and setting

the heat setting tenperature at 200 C during the

stretching. [0044] <Enbodi nent 4> A battery case

material was obtained in the sane pnpnner as in ,

Pt5ddi APRtPIAEIRE R HGTANIND YR PR F 1B IO%E gty of 1,144

having a thickness of 20 mand, a density of 1, 144 o

kalgirneagna Fhle ehominsddiy shaetsSung st aagivnlipeeous biaxial
aforementioned biaxially stretching film having a

stirkitekiiess mefth2ol emdndettirgsthy hdatl <82 ikgy mempedature at 203
made fromnylon. 12 [0045] The biaxial stretching

°CNYL@Anld ItAdhatmGchidrpsity of 1,144 kg/nB was a film
obt ai ned by stretching by a sinmultaneous biaxia

t chi d setting the heat setting
[O?gﬁgergFﬂggagbgggsggC during the stretching. [0046]

<EnbQd] t.5> A battery.case_nateri al 0 [ [
The BaRBEhERYoFass heFCkiaT PRl pBtadketntny RhE' G5! fanner as
, biaxially stretched filmhaving a 1thickness of %?'ﬁ%
10, FELRIHERAL  GRCEPY 4daty AhPiatd de ot TRASN - WAshaving a
used instead of the aforenentioned biaxially stretched
thirknesgaof ikp am Bndkastsnsit oA 348 ko bfehsand ngde from nylon
1,152 kg/n8 and made from nylon. [0047] The bi axi al
wast needhiing tepkor ff itha lfdrementdensid ywidxiglllyiestretched film
kg/ms was a fil mobtained by stretching by a
ha¢ifyl 4aPROUENEE8XbAI 25 ik &irhiahdeRlitgdo@nd, seRt k§fm* and made
the heat setting tenperature at 205

from nylon.

[0

[0047] The biaxial stretching nylon film having a density of 1,146
kg/m3 was a £ilm 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 dengity 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 film having a density of 1,138
kg/m?® was a £ilm obtained by stretching by a simultaneous biaxial

stretching method and setting the heat setting temperature at 198

°C during the stretching.




C during the stretching. [0048] <Enbodi nent 6> A
battery case material was obt ?j’ ned in the sane manner
as in Enbodi ment 1 except that a bi axi ally stretched
filmhaving a thickness of 15 mand a density of 1,

kgl e,fromnylon was used instead of the
[oasggeme %ﬁg n%?am ally stretched film having a

th| ckness of 25 mand a density of 1,6 152 kg/ns and
?BWH%%%Se[%ﬁ@fl%eWﬁ SPER1aed et iRy FRMQAManner as
_ f|In1hQV|n a density of 1,138 kg/nms was a film
moEmJaPﬁweag &t ?é?@ptnghm} a disxieddeows tsitatied £film having a
stretching nmethod and setting the heat setting

thichpesatef & Sapmlatd Codusiing biel 513 ptiefyimgantBnade from nylon
[ 0050] <Enbodi nent 7> A battery case material was

wa®btigédetnsbebBecsafBe mﬁagéméﬁtlbﬂeﬁm@bﬁ%ﬁﬁ 1 s@i:‘é%ghed £film
that a biaxially stretched filmhaving a thi ckness of

havPndN 21 @ daNsd tdf Qs hém %ﬁ% 5%?@5@9@ %Pam A ? 'ﬁépﬁﬁo Lnd made

was used i nstead orenenti one

d film haV| ng a thickness of 25 mand a
fro@zlﬁenrg cgr?of 1,152 kg/nB8 and nmade from nylon. [0051]

[Oolg}'% Xlah# stretchednIonfllmhaV|ngadenS|ty of
Y432 fadt lisftlll%cé'{ﬁdaﬂﬁéenb@/l]ﬂ havéRprydgnsity of 1,132
si mul t aneous bi axial stretching nethod and setting

kg/e freata st reptained dvyir st netebingCadaiimmgteheous biaxial

stretching. [0052] <Conparative Exanple 1>
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




A battery case material was obtained in the sane
manner as i n Enbodinent 1 except that a biaxially
stretched filmhaving a thickness of 20 mand a
density of 1,128 kg/nB and nade fromnylon was used

wadd1sifadl Dhstdegaber %nggﬂ%H£f§hghl 1§§r§&f gt fhed film

haV|ng a thlckness o m an ensi

onn 0053] The b| xi al

str &eg‘ @ﬁq%ﬁ a’ﬁ“n@n YHHTY e 112'§2y?5§/ﬂé and made
£ 08S f|In1obta|ned by stretching by a sequentia

rgmggpg1 stretching method and setting the heat

setting tenperature at 190 C during the stretching.
[006634] Teedviwrtal L sExetphedny Yon dtiller haviseg axdéesiay of 1,165

was obtained in the same manner as in Enbodi nent 1
kgéncepiast lsatf id mhicbdaalned Yy eftahitghind i haddush®ial biaxial

t hi ckness of 25 mand a density of 1, 165 kg/n8 and

stredehfingnmeyhea idd d@st UsedndHead @k +i by
af orenenti oned bi axi al | Hﬁfretched fFIn1 h vFﬁgpgrature at 230

octahggﬂ shef =43 denS|ty of 1,152 kg/nB and
ronlnﬁ oﬁﬁk?%%%S] The biaxially stretched nyl on

E%?1haV|ng a density of 1,165 kg/nB was a film
obtai ned by stretching a sequentlal bi axi a

stregf %gg nEthod and setting the heat setting
tenperd t 230 C during the stretching. [0056]

[ Tabl e 1] Structure of the outer
Structure of the outer

layer (biaxially

stretched film) Tgrmablllty
Type Thickness Density roSZSs' y Delamination
of (pm) (kg/m2) P ing
resin
Embodiment
1 nylon 25 1,152 o No
Embodiment
2 nylon 20 1,158 ° o
Embodiment
3 nylon 15 1,142 © o
Embodiment
4 nylon 20 1,144 © No
Embodiment
> nylon 15 1,146 © No
Embodiment
6 nylon 15 1,138 o No
Embodiment
7 nylon 15 1,132 o No
Comparative 1
Example 1 ny-en 20 1,128 o Yes
Comparative 1
Example 2  "¥-°8 25 1,165 x No

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

[0058] <Performance Evaluation Methods




| ayer (biaxially Formability stretched film Type
Thi ckness Density (6 mm Del am,pation of (m (kg/nB)
processing) resin Enbodi ment hylon 25 1,152 0 No 1
Enbodi ment nylon 20 1,158 0 No 2 Enbodinent 3 nylon

Crood mert 131 n 18 1115003 ERGGTRERT 7 fpofvaieaces

. di rent nylon. 1 7
by ket b chd\ba RS RS UL QB1AP nf % 18k "snape of 110 x
arative nylon 25 16165'X No Exanple 2 [0057] The

185 1% o PREFOFTHN DA I8 5 dF A¥i pIONer HteRRr aRfesing with a straight
obt ai ned as descri bed above was eval uat ed based on the
dipohavingga forming height of 6 mm. The results are shown as “©"

when no cracks was generated, “o” when almost no cracks were formed

except for a small limited porticn, “A* when cracks were formed
in significant portions, and “x” when cracks were formed in almost
the entire surface. The punch shape of the die used was 60 mm in
'long side length, 45 mm in short side length, 1 to 2 mm in corner
radius R , 1 to 2 mm in punch shoulder radius R, and 0.5 mm in die
shoulder radius R.
[0059] <Evaluation of existence of delamination on the outer
surfaces

After leaving the molded object obtained by the
aforementioned deep drawing one step forming process in the drying
machine for 3 hours at 80 °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




eval uation nethod. [0058] <Performance Eval uati on
Met hod> 15 The formability oﬁ the battery case
mat eri al was eval uated by nakiﬁg the battery case
material into a blank shape of 110 x 180 nm
erforning@g deep drawi ng one step processing with a
tan o ght0 g émhaviindaminakiPngofietht ovfed dmyethavas occurred.

results are shown as "OO " when no cracks was
Bt adp Combawhsnvel Epsnphe Tiacklsivkriché dem®d ty of the outer
except for a small limted portion, "A" when cracks

layere dibritedl strestigad § bepimpPOEt EODR, eRBdeakd WNERB0 kg/m?, the
cracks were formed in alnbst the entire surface. The

il 1Shapey0f {heu - lsgd was 60 nmin |ong side
l ength, 45 mmin short side length, 1 to 2 mmin

oper rLadi - 2_mm in.punch.shoul der radius

[ R, ﬂndTB.Esgﬁ%gFrﬁtdﬁé"gglﬁéﬂfld@aﬁg‘ i RE1RT g0 5§ Japanese Patent
<Eval_uation. of existence of_ del am nation on the outer

arkg et

OtAN%r A8 iy & TolekPp@¢t23bt aPARd bye entire
.th af orenent i oned deep draw ng one step form ng
dlﬁF§€§§§q Lt Mgty idfy inrermorated Beheimsbat réfefenae in its
visual inspection was performed to confirm whether or
enfgredyl-am nati on (detachment) of the outer |ayer was
occurred. [0060] As it is apparent fromthe table, the

[0D&B] eryhe asermBt &hid aliés c P pEIGRY I 1B8HShdrE9n a9t 188y only for
present invention were excellent in formability, and

expOahdtbeyf ppBeska! andhehBehrS58R SiH@EﬂEE‘Lohnisdﬁgghlimited to
and no delam nation of the 'outer [ayer was occurred.
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.




T R —mm———

Especially, the battery case materials of Enbodi nents
3to 5 were nore excellent ig7fornability. [0061] On
the other hand, in Conparative Exanple 1 in which the
density of the outer |ayer of the stretched pol yam de
filmwas less 16 than 1,130 kg/ n8, delam nation of
the outer layer was occurre8LAL¥Ert her, in Conparative
Exanple 2 in which the density of the outer |ayer of
the stretched pol yam de fil mexceeded 1,160 kg/ n8, the
formability was insufficient. [0062] The present
[1i nvehtbattelgi oaspr matkkyalio cdapaigiaghat ent
Application No. 2007-133670 filed on May 21, 2007, the
ent i & &1i20ii%01165 HE@ @ EnWI 581 4 S, j Ln .
reference in iq;tss enti \ré,gtégli(l%mo%g‘]g%fl;ﬁg{ ?é?rgrgh%n%h otfer layer;
descy it d . hereln_a nly .t or X
expﬁ%ng%%ry H%%g§£s£§%gntﬁgsgigggﬁ?diﬁ%thﬂsxeraﬁan inner
lavafit 4t 0 them The present invention allows various
esi ghi-changes falling wthin the clained scope of
the present invention unless it deviates fromthe
spi rit 8LHRLIPHE ik ARYSE. I NEOSTIR AbeARRENCABE EWPYEilm layers,
[0064] The battery case material of the present
| nvefiswsiic & behe Usktakbs] 1Y ost extwineé @, palpanideyfiase a
material for lithium ion-secondary batteries. 17
bizgtis MY [dfret diatd epyl gasdent liaha¢OAPr ASHREEiIty of 1,130 to

1,160 kg/m* is used.

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

in density.

[3] The battery case material as recited in claim 1, wherein the
biaxially stretched polyamide film layer is 12 to 50 um in thickness,
the thermoplastic resin unstretched film layer is 20 to 80 um in

thickness, and the aluminum foil layer is 5 to 50 um in thickness.

[4] The battery case material as recited in claim 1, wherein the
biaxially stretched polyamide film layer and the aluminum foil layer

are integrally laminated via a urethane series adhesive layer.




a biaxially stretched polyamde filmlayer as an outer
| ayer; a thernoplastic resinlgnstretched filmlayer
as an inner layer; and an alum numfoil |ayer

i nterposed between the two filmlayers, wherein as

he Jbiaxially stretched.pol yam.de fil a_ biaxially _
[Sts]t re ?%éggﬁ& ?/%ﬁ?qge‘:’???%%#’aép% e&t&é'ﬁg];’fl? kAatgeryFase material
1,16Q kg{nﬁ IS used.qu] The battery case material as
a5, EECLLRY ANCRRYNPRS QRcFERIMS hb tdidsticaldeprs dramimed or stretch
pol yam de filmlayer is 1,142 to 1,146 kg/nB in
fOﬂEﬁ@Eby. [3] The battery case material as recited in
claim1, wherein the biaxially stretched pol yam de
filmlayer is 12 to 50 min thickness, the
t hernopl astic resin unstretched filmlayer is 20 to 80
min thickness, and the alumnumfoil layer is 5 to
50 min thickness. [4] The battery case material as
recited in claiml, wherein the biaxially stretched
pol yam de filmlayer and the alumnumf oil |ayer are
integrally lam nated via a urethane series adhesive
|ayer. 18 [5] A battery case forned by subjecting the

battery case material as recited in any one of clains
1to 4 to deep drawing or stretch form ng.




