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*159159* ER HEAT SHRI NKABLE FI LM AND WRAPPED

BATTERY Technical Field The present invention

genﬁm “MMM“WMMS to nultilayer heat shrinkable 5
fil specifically to a multilayer heat
shri nkabhi@ibi | minproved to have excel |l ent abrasion-

resi stance and weat her resistdnce. The present .
invention also relates to wapped batteries wherein

- the battery is wapped wth the nultil ayer heat

shrinkable filmevery 1 piece. 10 Background Art
LTI ATER FEATSTRINKARLE RILMANDWRAPPER BATTERY

chargi ng, do not wuse cadnmum |ead, and nercury, and
therefore are environnentally acceptable. Secondary

cells are also easily recycl able after being used, and
tleehmicel Eiedde i n i ncreasi ng denand day by day. 15

Primary batteries and secondary batteries generally
cannfthehpresehhénvesitien wahémlhf rélaeds toveduitidogirebeat shrinkable
whi ch are the surfaces of the negative electrodes,

fdis; add dhowcépgegifidailyviceavnodltiliiyér, hédt shriekabile filkd f¥proved to
for painting and to protect the side surfaces from

thiage eastoetlont sbrdbionnrmiktahye eIl Wdathbr refistdidel OMhe tpresent
the batteries are each wapped in a wapping filmtha

iBvertibis ubjoerilgtéstto WiapPddBafepas a¥iedréin Yha RSy is wrapped
films for batteries are required to be easily

ity ehélll Wtilafdritedat Whiri kb 1K ifESeWIry SENfRES. qual i ty
performance are also required of wapping filns

especially for secondary batteries, which are used by
repeated charging (300 to 500 times). Wile

BadREFRIRNAS for wrapping 25 filnms vary depending on
battery manufacturers and ki nds of the secondary

Secondary batteries, which are reusable by repeated charging, do not
use cadmium, lead, and mercury, and therefore are environmentally
acceptable. Secondary cells are also easily recyclable after being used, and
therefore are in increasing demand day by day.

Primary batteries and secondary batteries generally cannot have the
side walls of their main bodies, which are the surfaces of the negative
electrodes, painted directly. In view of this, in order to allow for painting
and to protect the side surfaces from the external environment by electrical
insulation, the batteries are each wrapped in a wrapping film that is
subjected to printing separately.

Wrapping films for batteries are required to be easily recyclable.
Other various kinds of severe quality performance are also required of
wrapping films especially for secondary batteries, which are used by

repeated charging (300 to 500 times). While requirements for wrapping

films vary depending on battery manufacturers and kinds of the secondary
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*@00002* 2 cell, the following are general itens for

eval uation. The term "w appi ng", as used herein,

refers to wapping a piece of battery (hereinafter
referred to as a single battery),, as opposed to

wapping a plurality of collected batteries to one. 5

One of the requirenents for wZpping filns for

batteries is excellent heat resistance. This is

because batteries are used by repeating charging a
significantly |arge nunber of tinmes. (This kind of

isatlt the follomingase geaaralgtenas fawenaluationn the future.)

Excel | ent heat resistance is required also because _
seconddeytaym {‘wrapping, aheusedphereiharefens) to ypeanpeng.a piece of
10-20 m nutes of 10 charging tine) are subjected to
thestersdherdinafiaemefeyrashteash sioghksbattery), ashbapgsato wrapping
Also, films with higher heat resistance are required
beplangbty bftdllecteakbatyribe tasad. i n hi gher- tenperature
environnents. Heat resistance is required to such an

ext edind bfithafrequirenemiayodfwsippingdilais fir batRasbs is excellent
100C, the wapping filmshows no change such as
Weabkesistaand. Thic bedatge basterdd aRSusddby $epdtting charging a
tearing. A second requirenment is content resistance;

spgdfitaeddy yrge’ RenbeadE ¢irhOs. (Thes RIARL LT BhMbiies $9 Lebaf)i)e&ed to be

(including an al kal i ne solution and aci dic sol ution

dohdlhAnPin BRE Yuidirede CRL Nt Htlak 65i8BanchNisSrely §il2ACGANS Because
secondary cells, in particular, are used repeatedly a

ké¢iRlaty betteribs L bfMRBe AdYldt BRARLhS &720 (PESShBidg thxﬂinutes of

of effusion of the electrolytic so?utl on thArough the

cBREAHhEhiHRP aret §ii8&elttd Bedt FhaY 28RuY ton B8€h occasion of
3 by the

wrappi ng filmmust "not be corrode
61151%{18' y%!lgo,sﬁixﬂg I ofth, E%heqxﬁlgm: %sf@t@&:et :age ,rsequired because

el ectrolytic solutionis alkaline, the filmi

BafterRk! YnAPaWer fbelO iANWgHOr-EEAPEEAtRLE N eAFioRMMRs! N Heat
resistance is required to such an extent that after one day of storage at at
least 100°C, the wrapping film shows no change such as wrinkles and
coloring, as well as cracks and tearing.

A second requirement is content _resistance; specifically, resistance to
the electrolytic solution (including an alkaline solution and acidic solution)
within primary or secondary batteries. This is because secondary cells, in
particular, are used repeatedly a large number of times, and there is a
possibility of effusion of the electrolytic solution through the repeated use,
though it is a minimum amount. The wrapping film must not be corroded
by the electrolytic solution. For example, when the electrolytic solution is
alkaline, the film is generally required to show no change such as change in

size, as well as wrinkles, cracks, and breaks, after one day of immersion of

the film in the alkaline electrolytic solution itself or in a 30% KOH solution
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size, as well as winkles, cracks, and breaks, after

one day of immersion of 25 the filmin the al kaline

el ectrolytic solution itself or in a 30% KOH sol ution

3 at roomtenperature. A third requirenent is inpact
resistance. This is because batteries are used

repeatedly a | arge nunber of t3 nes, and may be

erroneously failed during the repeated use. The

wr appi ng filmmust not be danaged by the 5 falling

i npact. While the degree of inpact varies dependi ng on
tateroppl tempperaareght and the falling plane, the filmis
required to show no change such as damage after the

bat t &k yhird feqguirzeméentns ampaictjresistaricem dittie ia canse dfatteries
har dwood such as oak. In relation to this inpact

rags iusedmepeateddy filange auailsw ofrtanesr 2ad oay hs eredneoasly falled
havi ng no damage, prevent |osing of the battery out 10
afurirge the rapeatbtiausef aiTledwirapping ShfremoBHnet bend@faged by the
extrenely low tenperature, e.g., -20C, as well as in
dalimpingpaerpéVhilethe ddgkediof npaepv 4888 depesdin@ b it B falling
tenperature cycl e resistance. For evaluation,

deighitohhd thé felling plans, Hieatitd idtrelBiFeArtdtdHo hB dhA®ge such as
range -20-80C for an hour, and then the tenperature

idantnaedr ttheabaftbey id FalleaT@sR! Hr Beighli 5th1 1@KESto a plane of
anot her one hour. This is assumed as one cycle and

1RRE#06d sieh hdGaky ClT8Srelaltiéh {d LHYs ifhpaltf ré¥idiicB 9t A1 is also
Is required to show no change such as dislocati on,

Wi aib&%o, 20K §8MSviky R8T ddRILE, MSYERBHE 16¥ife Qﬁrﬁgbllﬁﬂery out

abrasi on- resi stance and weat her " resi st ance.

beathd eArnt fdr abnagi ¢n- tﬁ@sééﬁgnﬁ@aﬂrﬁquﬁalé%e J}Rﬁednely low

battery, 20 through its repeated use, I's put I1n'a

Qthpefatil€, £Bargercand wWdita PAL b&liNas) DEAge QLI on of
Y, tlﬁg ]1;

appar at uses extrenely frequent and IImis

subj act®fith OredRiRMAR i l(ﬁ?@ﬂ’lti"%\}lg Et?ﬁl r&fidle! Ef¥e I fdsistance. For
| 0 'S, a W appi ng

breakage in due tine. In vie

E.{'!imalﬂﬂ)\ﬂ., ”Qeﬂ@lfaﬁye%ﬁ@ Eeat i@bﬁé’%ﬁle& Nat rt%%fetra%lee iig .Hl]e range
—20-80°C for an hour, and then the temperature is changed to another
temperature, which takes another one hour. This is assumed as one cycle
and repeated to 100 cycles. The film in the wrapping state is required to
show no change such as dislocation, wrinkles, and breaks.

Other requirements are excellent abrasion-resistance and weather
resistance. The requirement for abrasion-resistance is because the battery,
through its repeated use, is put in and out of the charger and the battery
storage portion of apparatuses extremely frequently, and the film is
subjected to abrasion in each case, resulting in breakage in due time. In
view of this, a wrapping film having more excellent abrasion-resistance is in

need.

As the wrapping film for batteries, conventionally, a heat shrinkable
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need. 25 As the wapping filmfor batteries,

conventionally, a heat shrinkable 4 tube nmade of one

of polyvinyl chloride resin, polyester resin, and
pol.ystyrene resin is known. However, because of

pol I ution problens, the society is on its way out of,

pol yvi nyl chloride, and thus ppl yvinyl chloride tubes

are not wused. Polyester films and pol ystyrene fil s

are used instead of polyvinyl 5 chloride, but not
satlsfactory Speci fical | olyester filnms are not
dubeinede of@naof pelysinyd chlaride tesin) palyester ebsint and polystyrene
solution, in particular. Polystyrene filns have
desimbiscksownc| IHiwey erab&caofsei ofppaiuties ipsollecss, theisogiety is on
easily damaged especially when handled in | ow

tienpayaiutr af polyvimyl bidde, amdl thaspolywdhsl ehlogideotubes are not
abrasion. 10 As resin to overcone the drawbacks of the
aisede Pelyjester fihhy ciref polyst@ene fikndeiregisstuigiseshd of polyvinyl
Specifically, polyolefin resin is described as

fchldridis . butAstasitistaeopg! y$liﬁéc1ﬁéalg»( ylyeReer@Aln S Y&k ifot provided
olefin resin and/or a ring-opened polynmer of cyclic

mdtlyolreéistarie atohysheoggnali@ PeleckilytRf $d18tioRO! iﬂ"ebartlcular
(hereinafter referred to as A component) is prepared

RodystydénePfiRRah@de idyadbakkd 115&§H{h% hekemaiget re31stance being
referred to as B conponent), except A conponent

Rawily @laﬁlﬁeﬂr TRV RS nOha 123 9n AR/ &Hp éltg%@ 8héfronments,

under the on |t|ons of 10 Hz frequency an

haaﬁﬁfoatreéletéﬁ&rtomio% pol yethyl ene with from | ow
to high density, a propylene -ethylene el astoner, and

an eRYIeRs-1 BYdrcBhRt @ﬁ% O(ﬁ%%ﬁﬁ%ﬂgraf 1'@%80% " e%uéhieig)qyoleﬁn

B are 20 bl ended at
5'§51I1 4g Bgﬁ{g S erded J(Hﬁ@albp k) flgflilﬁ ?é%?lfls gle génggi gg follows.

by wei ght (of the t anou
product-ynddie 08961 ofn é(tthﬂéihé Saxf&xtc&U lgﬁﬁmr%l{lh gﬁd/or a

cyclic dice directly into e formo e an

Pin@beredl bONRLLYr LAAIADbRBIEP Y qufd%)genated product of the
polymer (hereinafter referred to as A component) is prepared. Also
prepared is olefin resin (hereinafter referred to as B component), except A
component, having a storage modulus of 5x10° dyn/cm?2 or greater under the
conditions of 10 Hz frequency and 30°C temperature (for example,
polyethylene with from-low-to-high density, a propylene-ethylene elastomer,
and an ethylene-vinyl-acetate copolymer). Components A and B are
blended at A/B=60-50/40-50 (by weight). This is further blended with a
plasticizer of 1-25 parts by weight (of the total amount of the blended
product). The obtained mixture is extruded from a cyclic dice directly into
the form of a tube and then drawn, followed by radiation exposure for
crosslinking, thus obtaining a heat shrinkable tube.

Use of this heat shrinkable tube for wrapping secondary batteries is
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crosslinking, thus obtaining a heat shrinkable tube.

25 Use of this heat shrinkable tube for wapping

secondary batteries is 5 exenplified (see, for

exanpl e, patent document 1). Here, the purpose of

using A/ B/plasticizer mxture is to inprove a good
shrinkage finish and good w apping processability

when w apping batteries or the. |ike by giving

al kal i ne resi stance and drawability and heat

shrinkability in low 5 tenperature. Radiation exposure
iexemplifieds (ssey fomn ezample: paperdviloeument lbeHeve t thehpatpose of
resistance. There is also a heat shrinkable tube known
asing &/Bipdhsticipet yokdreristeamprehe argoallshrinkege filghgnd good
use thereof for wapping batteries is not described
(weapp1hgr pecesgabelityparleert wioappiagt b2fteridhi or hhat like by giving
shrinkabl e tube is 10 obtained by m xing 100 parts of °
alkhline pebyistafden mopodyawabilityi nad t he2t 56hrip&abAit9f in low
anot her olefin resin (e.g., polyethylene, an

aehiplegarel NRadiadRefposiaiedk aRFied 306 ih B8ddr #LYrodidk the tube
equal to or less than 10 parts of a conpatibilizer.

itk Heaatresibtdrdlsabl e tube is al so obtai ned by being
extruded froma cyclic dice directly into the form of

a tulTthe28ds R HeaW\hridRaBMubeAUhdWn bB%he cyclic polyolefin heat
conpati bilizer, which. is one of the above t%ree :

GEFRAA®NM $ube, thoigh WRELHIEPORS @faﬂﬂmgqy.tp&iééqf‘s ot described
conpatibility between the cyclic polyolefin copoPyner _

s, NfoRNEx A MB1Ot PSfert %E&ntegiéié'). Prayd didig shrinkable tube is
b R y

appropriate flexibility, and inproving worka

3BEhiakl myatﬂiﬁix{c%aiﬁfdri]@) ?,%rﬁ%f %licieér%ﬂy%l-g@i% &ﬁ)t%gyrﬁg{r} ié;Qé" bl§th 2-50

t ubes descri be he two “pat ocune

- | h 1 1 .
Lo 6r ha¥elsr SRELNAY na(ﬁ%ﬁgg{)ﬁeltﬁﬁréng,nga %ﬁ'llaglene-vmyl acetate

conmpati bilizer blended i bes, "a S are

BV HRY, WD WQ%)afgriﬁé%qeuzﬂe%&” B#nﬁsjﬁggl:):ﬁ? Ky fgarts of a

transparency. Further e heat shrin e tube
SoSpIBSErL] 8l S0 BU-RESOR, kTRl B ey bin
g%&Wded from a cyclic dice directly into the form of a tube and then drawn.
Addition of the compatibilizer, which is one of the above three components,
is for the purpose of improving the compatibility between the cyclic
polyolefin copolymer resin and the other olefin resin, providing appropriate
flexibility, and improving workability and automatic machine suitability.
The heat shrinkable tubes described in the two patent documents have
single layers and have a plasticizer and compatibilizer blended in the tubes,
and thus are provided with concealability, resulting in lack of transparency.
Further, these heat shrinkable tubes are molded all at once by being
extruded from a cyclic dice directly into the form of a tube and then drawn.

One major drawback of the method of direct molding of a tube is that

desired printing cannot be carried out. First, the film is opaque and
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One maj or drawback of the nmethod of direct nolding of

a tube is that 25 desired printing cannot be carried

out. First, the filmis opaque and 6 therefore

printing on the back surface is inpossible. For

printing on the front surface, because printing is

i npossible on a flat-filmstage, the printing nust be
carried out, after wapping batteries, onto the side
surface of each battery, which is a curved surface.

Thi s provides poor production 5 efficiency, and, there
itberedorex primizigy ohitdle pagds shiface yis amposaiNal Bér phimting on the
printed design because of printing on battery
frorftasesfacPatbenausto qurimeing 1is Iappessibte Rat entflat-film stage, the
Application Publication No. 11-90983. Patent docunent
Printapanasst HatarniedApp, iafliverapgpihg ibastertss, Bato tHdside surface
07-32503. DI SCLOSURE OF THE I NVENTION I n view of the
boeaghibgtaydwitifielis pr olhvedbsurifacd.S BiisQRjoRedesOpodrNBroduction
present invention to provide a nmultilayer heat

shidieka@b| end,i therbals B8 edfremetP! hight paddiBilitPeof removal of the
resi st ance, heat resi st ance, |npact resi st ance,

pPMtBd R sighthRaiat ¥f riotalEon %ﬁkt%trgaﬁ?fac@ad abrasi on-
resistance. It is another object of the present

| nvepLtoit (RAMRHLAE: 74P ddsbaPatent S48 p1RtHt 2K MM fication No.
filmw th easy incineration disposal. Tt Is another
qbpjgpig3of the present invention to provide a

mul tilayer 20 heat shrinkable filmw th easy recicle.

1 P DAY Cfof el 2S00, LOUAILARR Sblicason No

dyfddsgisent |y neets the various conditions required of
a wapping filmfor batteries, especially secondary
batteries. It is another object of the present

i nvention to provide a w apped

DISCLOSURE OF THE INVENTION |

In view of the foregoing and other problems, it is an object of the
present invention to provide a multilayer heat shrinkable film having
excellent alkaline resistance, heat resistance, impact resistance, low/high
temperature cycle resistance, and abrasion-resistance.

It is another object of the present invention to provide a multilayer
heat shrinkable film with easy incineration disposal.

It is another object of the present invention to provide a multilayer
heat shrinkable film with easy recicle.

It is another object of the present invention to provide a multilayer
heat shrinkable film that sufficiently meets the various conditions required
of a wrapping film for batteries, especially secondary batteries.

It is another object of the present invention to provide a wrapped

battery wrapped in such a multilayer heat shrinkable film.
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25 battery wapped in such a nultil ayer heat

shrinkable film 7 It is another object of the

present invention to provide a wapped battery that
elimnates the possibility of dropping the printed

design out. The nmultilayer heat shrinkable film

according to the present inverfion conprises: an
internedi ate layer; a front surface |layer and a back
surface 5 | ayer so arranged as to sandw ch the

internedi ate | ayer; and an overcoat |ayer arranged on

top dt ishensthentobjget af ¢heaprasenthaventienntdipaoeideagewrapped
contains first cyclic olefin resin and a random

dattaryrbhat elinenhid setie posdibilitpvhdroppiog ¢he prorted design out.
random copol ynmer of propyl ene and anot her a-ol efin.

The {Tlenmudtitdyacehdadysbrirdable fidmbacordimgf tacihel pyesent invention
respectively contain 10 second cyclic olefin resin
anthgrisesannl owerasdiaty lapéy el fypnenairfesi yePragides alck, surface
the random copol yner is included by 95-55 mass% and

tlager bo astamged ue tol Rfndwichsihe irftermelisdedabyr;oard an overcoat
mass% in the internediate layer. The second cyclic

Qhpér ArFLiged 01 top COfUERA filwt SAnPheaTBSRY aTﬂetlli‘ﬁellm@&fﬁﬁ:e layer

| ow-density polyethylene resin is included by 45-

BAEHNE rﬁﬂs’ﬁ%yﬁl@rﬂleﬁﬁ@éﬁf faﬁgeall%)fﬁﬁ)uﬁ'ag 619%Wethylene and
surface | ayer, respectively. The a-olefin preferably

ha®tRert @-olefif ¥rbe '?aﬁHQHcho PO meY JrGRdbyled¥eind Sanother a-olefin.

preferably fornmed of acrylic resin, urethane resin

AhNYIRR E&ThEe 1356 TRC RS e&a’%ﬁ@@hi’fa%@ rlﬁg? ﬁ?&&y‘}e'lgf contain

resin. The internedi ate layer 1s prefera

ts@é"d}uf &%hfcro%lﬁn $8&ih 1if0at W‘rdeﬁgﬁl?f g)lafy&ggﬁé%%esﬂf e

'ayer. "The entire thickness Is prere

The tl"?bfelfgﬁﬁ’s t%é r&H&oﬁv&%%er a + clgée&) %9 99%355% and the

0.2-2.0 pm "and nore

'ﬁi‘gﬁ b&(ﬁ%g(flteﬁglgltes% id M&@d f)&lﬂnlb S REBE R %Bla Yntdtnidfiate layer.

form™o
The second cyclic olefin resin is included by 55-90 mass% and the linear

low-density polyethylene resin is included by 45-10 mass% in the front
surface layer and the back surface layer, respectively.

The a-olefin preferably has 2 to 12 carbon atoms.

The overcoat layer is preferably formed of acrylic resin, urethane
resin, or nylon resin, and more preferably formed of acrylic resin.

The intermediate layer is preferably thicker than the front surface
layer and the back surface layer.

The entire thickness is preferably 30-80 pm.

The thickness of the overcoat layer is preferably 0.2-2.0 pm, and more
preferably, 0.5-1.5 nm.

The multilayer heat shrinkable film is preferably in the form of a tube

formed by folding a flat multilayer heat shrinkable film, with the overcoat
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25 formed by folding a flat nmultilayer heat shrinkable

film with the overcoat 8 |ayer on the outside and

both ends of the flat nultilayer heat shrinkable film
over | appi ng. The overl apping ends are sealed with a

sol vent. Anot her aspect of the present invention

relates to a battery wherein & he whole is wapped

with a multilayer heat shrinkable filmexcluding a 5
positive electrode portion formed on the top surface

of the battery and a portion of the negative el ectrode
flayereandret oretsidn aveh kathf ends of thadlatamrwtijayerTheat shrinkable
nmul tilayer heat shrinkable filmhas an internediate
ifdyepverdappiogt Therovatlappayzendsdraseaed veith awdvdrey er

so arranged as to sandwi ch the internediate |ayer,

and aAnotheraspect afdhegrreaege thamtioprahtédieo hrigatterkOwherein
surface layer. The internediate |ayer contains first
thelwhbolel &f wnappesl witinch anultAaganmheapehyimkiabdd film excluding a
et hyl ene and anot her a-olefin or a random copol yner
pbsipivepyleetradansbraivat feineat oheflientop Rarfdcondf she batRry and a
| ayer and the back surface |ayer respectively contain
pectiod of Yieé negatied electiede ToAdd bin@Rrbott W BTk lof the battery.
pol yet hyl ene resin. The multilayer heat shrinkable

Mhemm §ltilayqr Beas sddinititle  filn fRAMA iAtdruRAiNd Maydie a front
overcoat | ayer on the outside. The tube of the

Julface Akger et asBhtlkalbgef 1dyBri So PIrRsRE PR té RE@ndwich the
battery as if to wap the battery and heat shrunk.

e rmediddeaySlernaadld ahr bdRBAE ls*éfnail?aﬂ)%e%f %Ela%fy dfNthe front
f d by fold | at

the formof a tube or me y ing a

Butfakcé dRIr. NRk 18 InkRRE L1 Ayl r&)ggﬁlk Hrﬁgcfﬁ\igctr S8k resth and a

| ayer on the outside and both en of t

P ddrh 3B61REL of BERAKAD él %\#(lt)t{?egvoﬁg oBRPLIY ra i m copolymer

over |l apping ends are seal e a solvent.

| a st ]
BF %ﬁ'@gﬁ@h&aﬁd“‘énﬁ)@ﬁ@oﬂlo‘lé’ﬁ’ﬂ. y@‘ﬁ%i frdnt @ﬁkf#@@dlaggf Sagxéig%e back

mass% and the first cyclic olefinresinis i

B S S B 58! U, REGE g, e
idwMaehsity polyethylene resin. The multilayer heat shrinkable film is
processed into the form of a tube with the overcoat layer on the outside.
The tube of the multilayer heat shrinkable film is placed over the battery as
if to wrap the battery and heat shrunk.

The multilayer heat shrinkable film is preferably in the form of a tube
formed by folding a flat multilayer heat shrinkable film, with the overcoat
layer on the outside and both ends of the flat muitilayer heat shrinkable
film overlapping. The overlapping ends are sealed with a solvent.

Preferably, the random copolymer is included by 95-55 mass% and the
first cyclic olefin resin is included by 5-45 mass% in the intermediate layer.

The second cyclic olefin resin is included by 55-90 mass% and the linear

low-density polyethylene resin is included by 45-10 mass% in the front
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25 lowdensity polyethylene resin is included by 45-10
mass%in the front 9 surface |ayer and the back
surface | ayer, respectively. The a-olefin preferably
has 2 to 12 carbon atons. The overcoat |ayer is
preferably formed of acrylic resin, urethane resin,
or nylon resin, and nore preférably formed of acrylic
resin. 5 The internediate |ayer is preferably thicker
than the front surface |ayer and the back surface

| ayer. The thickness of the overcoat |ayer is
ﬁﬂéﬁa&Pé&Y%r o the back purfapel lasorerespeetieelsibl y, 0.5-1.5
gm Wen the battery is a secondary battery,

part i dbearolefiorpreferablyehag @ tadlacrrhgeatemst f ect s are
obt ai ned. According to the present invention, a

bat t eThewpegrpeat ilayer (elpeefarabli forimedi| ot adflg').lCV\l‘&Sml ngethane
filmhaving excellent al kaline resistance, heat
resinsbanygkn respacind esirs tprafeeablyofetmiedoftae s edsin e
cycl e resistance, and abrasion- resistance is

obt ai Thd. intériibdiatevlapg i preferubly emivkéorARAt el front surface
friendly, easy to incinerate, and easy to process for
igyerclidithe Back vidpgd el | m can be easily coated over
a battery in the followng manner. A flat nmultilayer

heat Fheithickidlees bf the bserdcoht B eMil Préfa@aONaD. 90230 pm, and more
| ayer on the outside and both ends of the fla

préferdlyeo shEBtumhr i nkabl e 20 fil m overl appi ng The
over | appi ng ends are sealed with a solvent, thus

for m wheh ttlﬂl@ebaﬂf@?y tibg %@coq{cﬁ‘i'?dbgé’t%gjﬁ E f(tl?aﬂﬁ?lgy p@&ferable

if to wap the battery and then” heat
hlidhndageBul sfiBLsGueHELRAL | n (ransparency, and the

flat nature of the filmenables it to print the

desi pechrd€sd 96 tBBLRebaS {ANSIictuUTd ﬁggtei); v&ﬁ%ped in a (electrical
insulating) wrapping film having excellent alkaline resistance, heat
resistance, impact resistance, low/high temperature cycle resistance, and
abrasion-resistance is obtained.

This wrapping film is environmentally friendly, easy to incinerate, and
easy to process for recycling.

The wrapping film can be easily coated over a battery in the following
manner. A flat multilayer heat shrinkable film is folded with the overcoat
layer on the outside and both ends of the flat multilayer heat shrinkable
film overlapping. The overlapping ends are sealed with a solvent, thus
forming a tube. The tube is placed over the battery as if to wrap the
battery and then heat shrunk.

This flat film is also excellent in transparency, and the flat nature of

the film enables it to print the desired design onto the inner surface of the

film in advance. Thus, the film provides high production efficiency and
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25 filmin advance. Thus, the fil m provides high
production efficiency and 10 elim nates problens
associated with printing. The wapping film according
to the present invention is nore effective for

wr appi ng of secondary batteries than primary
batteries.. 5 BRI EF DESCRI PTITON OF THE DRAWNGS Fig. 1
is a cross sectional view of a nultilayer heat
shrinkable film according to the present invention.
Fig..2 is a_plan view of a |ayout of an exanple of a
shiminagejpEiems misgocigtadswithspintingi ¢ per specti ve vi ew
of a center-sealing apparatus 10 using a solvent.

Fi g. TheAyrappiagpelns pecaridveg o ¢he preserttulngehtibomis anowe effective
single battery. Fig. 4(B) is a cross sectional view
dor whappimgeoffsecond aydmté¢ megthdreptrineryth Btériesi g.

4(A). Fig. 5(A) is a perspective view of the tube film
and the battery, showing 15 a state in which the tube
filmis placed over the battery as if to wap the
battery. Fi BRIEB)DESCRIRTHPNCOFVEHE DRAWINGS
battery wapped in the tube film Fig. 5(C is a view
showiig 1he deréamsedtiddid vawt 6f ¥ WAHPSEri RedthShrihihBle film
film Fig. 6 is a plan view of a |ayout of an exanple

atcordimy & eaprdsareinddAtion.20 1 I nternediate |ayer 2
Front surface |layer 3 Back surface |ayer 4 Overcoat
layeFig® f £pldh G1eF bR ANt sl Wk LBPISST a printed design.

Fig. 3 is a schematic perspective view of a center-sealing apparatus
using a solvent.

Fig. 4(A) is a perspective view of a tube film for a single battery. Fig.
4(B) is a cross sectional view of the tube film taken along the line B-B in Fig.
4(A).

Fig. 5(A) is a perspective view of the tube film and the battery, showing
a state in which the tube film is placed over the battery as if to wrap the
battery. Fig. 5(B) is a perspective view of the battery wrapped in the tube
film. Fig. 5(C) is a view showing the bottom of the battery wrapped in the

tube film.

Fig. 6 is a plan view of a layout of an example of an overcoat layer (D).

1 Intermediate layer
2 Front surface layer
3 Back surface layer
4 Overcoat layer

5 Film overlapping at the center
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11 5a Seal margin 5c Center seal portion sealed with
a solvent 6 Application nozzle of a solvent 7 Nip
roll 5 10 Tube filmfor a single battery 1/2d
Non-printed portion (top and bottom surface edges) 11
Battery 20 Printed design portion laid out on a flat
film 10 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Fi g.
1 is a cross sectional view of a nultilayer heat
shrinkable film according to the present invention.
Referring to Fig. 1, the nultilayer heat shrinkable
93 m ha¢ahmangier medi at e | ayer 1, and a front surface
| ayer 2 and 15 a back surface |layer 3 so arranged as
5§ sandwinder s¢ad nontionrrediext withag eolvént An over coat

| ayer 4 is arranged on top of the front surface |ayer
Bt hudppdisasioni ngzte éaiselvaner ed struct ure. )
(Internmediate layer) First, the internedi ate |ayer
dont ai M&pfriotlst cyclic olefin resin and a 20 random
copol ymer of propyl ene and another a-olefin or another
n@si n Tubedds faransimglabyttepyrposed of the copol ymer.
In the internmediate | ayer contains the random

ddgab| y dNom-p Ainited pottish tipp dbottBmsderdad ddpes) i r st
cyclic olefin resin is included by 5-45 mass%

(her ei Baftteayy referred to as resin A). 25 The
internedi ate | ayer is conposed of resin A by the

0! | owPeihtedakeh pdrtiod ididbut BRAL fALEBIMt ance, content
resi stance, inpact resistance, |ow high

BEST MODE FOR CARRYING OUT THE INVENTION

Fig. 1 is a cross sectional view of a multilayer heat shrinkable film
according to the present invention. Referring to Fig. 1, the multilayer heat
shrinkable film has an intermediate layer 1, and a front surface layer 2 and
a back surface layer 3 so arranged as to sandwich the intermediate layer 1.
An overcoat layer 4 is arranged on top of the front surface layer 2, thus
obtaining a four-layered structure.

(Intermediate layer)

First, the intermediate layer containé first cyclic olefin resin and a
random copolymer of propylene and another a-olefin or another resin
composition mainly composed of the copolymer. In the intermediate layer
contains the random copolymer is included by 95-55 mass% and the first
cyclic olefin resin is included by 5-45 mass% (hereinafter referred to as resin
A).

The intermediate layer is composed of resin A by the following reasons.
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tenperature cycle resistance, which are particularly

i nportant anong the conditions required of w apping

films for batteries, are obtained extrenely

preferably. Also, it is easy to obtain, as a wapping

film excellent heat 5 shrinkability and appropriate
supportability. That is, an edgy-to-handle filmwth
resilience, not excessively hard and not excessively

soft, is obtained. The term "excellent shrinkability"
refers to a property exhibiting greater shrinkability

i n t Rerstahephiresistancei eantent| xesissahie i mpavtamsisigniyy low/high
10 heat shrinkage in the |ongitudinal direction
emperatusegiyalp aesistance) whecls aeh mertionianty empanthnt among the
tearing during heat shrinkage in the | ateral
domréldstqnsrmeqwﬁ&daoﬁ wsappingf fitthe fex babierd, axeebtfintd extremely
shrinkability, tight contact is secured w thout

wrefekildy. bAlsayviarid aduyi tkabeaial dshe wedpping fibh! eeellent heat
surface edges of the battery where wapping is

phrinkablilétyl ¥ndi dppplriatei sepportdlsilidy. eaThRt |1§1V\@hdéé/sy to-handle
extending fromthe edge of the top surface of the

Bidint eviyh whgliencd, hRotQsicbésifels! Qﬁ&ﬂoﬂﬁdcﬁﬁt'é(degﬁ%@d’soft is
and the area |nmardly extending from the edge of
bptdigagsurface of the battery, where the negative

el ectrode is located). The resin Ais a novel resin

obt aTRgd tdm a«dRBHOM IR WARLitP! refeds PELRY! ﬁ%ﬁaﬁ&d exhibiting
anot her a-olefin or another resin conposition 'y

Q%H%@? ehrifkdHiBtF 3R AREBlte A8l ?H@cﬁ@h Wvﬁﬂ Qﬁgfn pping by

cyclic olefin resin (hereinafter referr

h@§’é QhrinkAGe rﬁsf% @g@%ﬂ'ﬁ? dq{:e%tf&‘)s&#l&%q %ds'i]ngeatn? L)roblems

bel ow. Resi'n in propyl ene, as t

QIQJH)QQ %nkf@gd‘nﬁi’ giaq'ixlx dWHx& tzélrtll(?k%j%e ﬁ?h’?& i]atera(l)lnélrectlon

(excluding 3) are copo ynerlze ran

| KQ'A P¥&11t bB th@%xﬁﬂﬁlt@ci chelfJny%bﬁqﬁ%?%ﬂRy,tﬁgﬁt contact is secured

hexene, and 1-octene are prefera
w1thout wrinkles by inward shrinkage at the top and bottom surface edges

of the battery where wrapping is particularly difficult (i.e., the area
inwardly extending from the edge of the top surface of the battery, where
the positive electrode cap is located, and the area inwardly extending from
the edge of the bottom surface of the battery, where the negative electrode is
located).

The resin A is a novel resin obtained by a random copolymer of
propylene and another a-olefin or another resin composition mainly
composed of the copolymer as the main component with cyclic olefin resin
(hereinafter referred to as COP resin). The resin components are described
in detail below.

Resin in which propylene, as the main component, and a-olefin with 2

to 12 carbon atoms (excluding 3) are copolymerized at random is as follows.
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Two or nore of these a-olefins can be used. Wile it

is also possible to use a m xture of different types
(including difference in the MFR (nelt flow rate)) of
propyl ene-a-ol efin random 5 copolyners, a
propyl ene- et hyl ene random copol yner or a

propyl ene-et hyl ene-a-olefin t&8tiary random copol yner

is nore preferably used. Further nore preferably, a
propyl ene- et hyl ene random copol yner havi ng an

et hyl ene content of 2 to 8 nol%is used. The invention

i s ndts piolgfimdethylenss kbutsne, Jskexdneatamdelogtrierarel preferable.
copol ymer. Use of a resin conposition nmainly conposed

ofwe pe mayewé thesenerohafuspuinbensed.ovi des sinil ar

advant ageous effects. In. the case of a resin

corrpd@hgle ah is al$vepossilslients asee abinextoed of diffaeebiypes (including
random copol yner. Qher resins may be those that

affetegica i etleb MERadweelt afjewusatd)f esft propylahbzeslefiyy random
t he random copol yner, and that help to inprove heat 15
shpolykadrs) i t ya angropylefip@thylegsi St aedomi N gsgdly@etar.or a
Exanpl es of resins for blending include petrol eum
pespylehotethylenew -0l fihedértidi rdeddurhi dopolyaiér i§ Ghore preferably
i-mprovi ng i npact resistance, a polyolefin

tuged N0 PluzshidrC nﬁir@sgﬁf@i‘abl&,h &1 Srdp3died- e fIRf18AE §4nlBnA%opolymer
PCE resin) formed by a random copol ynmerization of

Halyhe AR eBhylRneRYhENR A WA istulgef i n. More
preferabl e anong 20 these is use of both petrol eum

resi Imhan %P«Q@iéﬁgg NnotimiteAChPStHeO siBIPURe BPL ztbc]?r%ag'andom

shrinkability and inpact resistance. petrol eum

c8SPmeror @A &, rRlin p&%f)é‘sifﬁfﬂr %@ﬁﬁp)@a@%@g% of the above

aromati c hydrocarbon resin, alicyclic~h on

F88HSm &phlf}qﬁgﬂ?g%‘iﬁgs Qirﬁﬁﬁgtacﬁfantéé@olfsoéf?%?ﬁ.ngIn.th% gase of a

rosin, rosin es terpene resin, or t he e can

¥SAH - confpd ¥R Sotthide %E;lsig@ 41% Cgl%g&%&tiﬁ 4nB .ra%%lég itrragﬂt:i’ofnhgopolymer.

foregoing is prefera . resin,

e/th¥t §BEMRUNGChd thBsd AL E WANART th¥MUKle! advhntageous effects

realized by the random copolymer, and that help to improve heat
shrinkability and/or impact resistance, in particular. Examples of resins
for blending include petroleum resin for improving heat shrinkability, and
for improving impact resistance, a polyolefin thermoplastic elastomer
(hereinafter referred to as POE resin) formed by a random copolymerization
of ethylene or propylene and another a-olefin. More preferable among
these is use of both petroleum resin and POE resin, which helps to improve
both heat shrinkability and impact resistance.

As petroleum resin, for example, aliphatic hydrocarbon resin, aromatic

| hydrocarbon resin, alicyclic hydrocarbon resin, a hydrogenated product of

the foregoing, rosin, rosin ester, terpene resin, or the like can be used.

Among these, a hydrogenated product of the foregoing is preferable.
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‘random copol ymer of ethyl ene and another a-olefin is

preferable. In a preferable ethylene-butene-1 random

copol yrmer, the, ethylene content is in the range

85-95 nol % and the density is in the range 0.86-0.91,

and a-olefin 5 has C3-C5, preferably C4. As anot her
preferable PCE resin, propyl gse-butene-1 random

copol yrmer, which is a random copol ymer of propyl ene

and another a-olefin, is exenplified. In a preferable

propyl ene-but ene-1 random copol yner, the propyl ene

cont &yt POE irasiny dirshngtdryl@s:-gatans dorandowh eoptBpmiery wihich is a
in the ran%e 0.86-0.91, and a-olefin has C3-C5, 10
paaflemagogolgmernof ethylener abd eatgheeenoldfin tiswprefertble. In a
resin of a random copolyner of ethylene and anot her
arefeasible. ethyderee -P@Emect irandame comnlymeystlad bilndens cbawnt is in
crystalline. The ratio of the petroleumresin when the

phe rahge 85 ¥ ol Yesamd] dieel density e in shed eahgopE6r0™1, @hd a-olefin
propyl ene and another a-olefin is preferably 20-60 15

hass QarCs, prsfergblef eCably 3Q- SOndthes Psvelsrab®d HOE resin,
mass parts of the random copolyner. Wth | ess than 20
peSpylpacbutehdrd ehhdsh edpdighiRirNevHieh fsUht BRAAIAPEDRymer of
heat shrinkability, which is expected to appear by

brepydeng AP BBStHRrl Nu-bhdid, andorexeaRAifidEr . JaNNPt pheferable
obtained. Wth greater than 60 nmass parts, the

Pi‘@;ﬁ}héﬁ%u@él‘i‘é‘ri WaRdeh Eéﬂdﬁﬂﬁk,dd%%ﬁ%?%fﬁsco%éﬂﬁsgin A range

| uctuate, making it difficult to carfy out sta

BBigH AB1% W F1 dondfy 18 BE ARSI 6 &*‘?ﬁ@ﬁ:{}ﬁi E@’Fe%ﬁﬁh@ C3-C5,

is added to the random copol ymer o? propyl ene an

ﬁﬂﬁ%ﬁﬁﬂg%‘@.l eMoRe ip?'eférrsf)ﬁr ﬁé}!vyeellog%otvvgﬁs ng}% gé%ip (%Eﬁa[e ¥andom

preferably 13-18 fmass parts per 1 mass p

T a ofAd another a-olefin.
gﬁzﬂﬁﬁe %@ea&mﬁ% ola HIARYL af}ﬁzgﬂ

ess than 10 nass parts, the effect of hel ping

to feRblePORPESNE akﬂag;cr?ﬁﬂlﬁﬁégf fow W%Qlﬁﬁ‘e

expected 15 to appear e random copol yner, cannot

be ophai el of PHep&rERUE b8 When the petroleum resin is added to

the random copolymer of propylene and another a-olefin is preferably 20-60
mass parts, more preferably 30-50 mass parts per 100 mass parts of the
random copolymer. With less than .20 mass parts, the effect of helping to
further improve heat shrinkability, which is expected to appear by blending
COP resin in the random copolymer, cannot be obtained. With greater than
60 mass parts, thé discharge pressure of film molding becomes easy to
fluctuate, making it difficult to carry out stable molding.

The ratio of the POE resin when the POE resin is added to the random
copolymer of propylene and another a-olefin is preferably 10-20 mass parts,
more preferably 13-18 mass parts per 100 mass parts of the random
copolymer of propylene and another a-olefin. With less than 10 mass parts,

the effect of helping to further improve impact resistance, which is expected
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60 mass parts, natural shrinkage beconmes easy to
occur, in particular. If natural shrinkage occurs,
the tube dianmeter becones small, making it inpossible
to put the battery in the tube. In addition, the tube

. becones 5 excessively soft, providing poor resilience

requi red of wapping filns. Th@us, appropriate .
supportability cannot be obtained. COP resin, which is

a mnor conponent, is as follows. For exanple, a

random copol ymer of ethylene or propyl ene and cyclic

&p @ppRar By ghe rapdpey mAl canaget be pbityimedhe VEidh, greater than
tetracycl o dodecen and 10 a derivative thereof), (b)

&0r mags qpate dnpairghshripkagh decomies easyeto ocomr, @ particular. If
copol ynmer of the cyclic olefin and a-olefin, (c) a

mpdvraje shriokage ocheurs,othe Hmbepdiameteri he¢dmes amthl] dmaking it
graft-nodified product of (a)-(c) by unsaturated

empbesible o peitcdkhenbatieciein whii tithet hdnesdditdn, tthe dubéebecomes
can be used. The nunber-average nol ecul ar anount of

e sspRin snﬁaptrrv&'didgypddia'esillﬁn@@e(lﬁi{edFEﬁTv(ﬂﬁé}iﬂiﬂ% films. Thus,
Chr omat ogr aphy) nethod is preferably 1000-1000000,
apfrdpréatyl Agportaiility cOMmithPsHtaing® i s preferably

60-90C, nore preferably 65-80C. The glass transition

t enpOGR wésin] Whidlec£ sminet U Apofibht, 1K a9go1160E. heat
shrinkability in the lateral direction. Wth | ower

t hanFepG b Uk &landBHd mRe IRy RARY oif Bhe and cycli
while w fﬁmlyﬁi?gher atnhan S(I(j)%gﬁeat 20 shri nk%b?ﬁ&?}? [p anG eyeue

blegin @Lel abrbirn@Rk iaHd »AePRBTive MhkleFSRAA @Ha)éyi:lﬂ.dog\é/cen and

[
tenperature, making it difficult to provi (}e Wrappi n

RYd&edatipdthekadE ) a | eM&LBBREY %Ldjizﬁer%k tcﬁgli% foleﬁn or a

internedi ate layer (A) 1s forned m ol di

R 1PRRY & f thE @Ddli¢ BRI ahfl LSRR, (O ngﬁé’??ﬂe%fa%@?k%%uct of the

acconpl i sh the above advant ageous ects, |

pelgierCth (B), PAId QMaDLRAFHiAbd pSANRE B @I By Hiturated
carboxylic acid and a derivative thereof, or the like can be used.

The number-average molecular amount of COP resin measured by the
GPC (Gel Permeation Chromatography) method is preferably 1000-1000000,
and the glass transition temperature is preferably 60-90°C, more preferably
65-80°C. The glass transition temperature influences natural shrinkage
and heat shrinkability in the lateral direction. With lower than 60°C,
natural shrinkage becomes easy to occur, while with higher than 90°C heat
shrinkability in the lateral direction becomes small especially in low
temperature, making it difficult to provide wrapping by heat shrinkage in
low temperature.

While the intermediate layer (A) is formed by film molding of the above

blend resin, in order to more preferably accomplish the above advantageous

effects, it is required to perform blending at a constant ratio. The blend



10

15

20

25

The COP resin is 5-45 mass% agai nst 95-55 mass% of the

random copol ynmer of propyl ene and another a-olefin or

agai nst 95-55 nass% of the resin conposition

i ncl udi ng the random copol yner as main conponent. 5

This is because if the random copol ynmer or the resin

conposition exceeds 95 mass%eand the cyclic olefin

resin is less than 5 mass% then nore inproved heat

shrinkability cannot be hel ped to appear. In addition,

softness of the film beconmes dom nant, and thus
FpprodpraisdoBowapportability of the film becones

difficult to obtain. Preferably, the COP resin is 6-35

mas s %bhe0 CYR i nesin 94-B85 mmesdohgainet ransHmasy¥é! ofmie random

of propyl ene and another a-olefin or against 94-65

rapslmodfr dfherapydene andpasitheon-dlefih wai Axghihbe95B3NEARY% of the

copol yner as main component. More preferably, the COP

resinn compoditBh nnslsiting ajhes rad@om Ocsmigiesl ad HBalrARI/Ponent.

copol ymer of propylene and another a-olefin or

&Yk i beQrséAf TS $4nAdmL dopo ﬁﬁéﬂoﬁﬂﬁ@ﬁ@élhlc@ﬁlfdogﬁzidiﬁéﬂgzeds 95
15 the random copol yner as mai n conmponent ,

Qb A%, aftlthd eclicasldaM e ROl tifn BHRRYS %eﬁ'}ﬁore improved
another a-olefin or the resin conposi ti on i ncludi ng

hReat SRRIKALIINOE MRSt S heRed tE 2PN Tn i R1difSR, éJf?xQess of the

55 wei ght% and the cyclic olefin resin exceeds

VR0 Becel BImidMACtad® Shas oaﬁghé pg Pﬂxblhty of the film

tenperature cycle reS|stance In partl

‘b@c&ﬁe@ddﬁ?ﬁéﬁk YiAlbegned. Pfé"f g,t bRE. cHP FedigalS 6L§5 mass%
%) T

degr adati on of transparency €). Known su )St ances

%Eﬁﬁls%%@@5aﬁta's§%35f @ @%ﬂhonl Uﬁ}%él??{b% ofP 6&)\,&1%/%% antd another

agent, stabilizer, orlng age ear

aqhxsﬁhaf,! %@%,nan§4%dﬂ%%sgﬁsam§h&%s&ec %%gltgon mau\émg the

l e as the internedi ate ayer resin-con

g S0l s, NS R GO o
7-30 mass% against 93-70 mass% of the random copolymer of propylene and
another a-olefin or against 93-70 mass% of the resin composition including
the random copolymer as main component.

If, on the other hand, the random copolymer of propylene and another
o-olefin or the resin composition including the random copolymer as main
component is less than 55 weight%, and the cyclic olefin resin exceeds 45
weight %, then impact resistance and low/high temperature cycle resistance,
in particular, tend to be adversely affected. In addition, this leads to
degradation of transparency (haze).

Known substances such as an antistatic agent, lubricant, anti-UV
agent, stabilizer, coloring agent, linear low-density polyethylene, and other

resins can be added suitably.

While as the intermediate layer, resin containing the first cyclic olefin
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resin conposition including the random copol yner as

mai n conponent has been exenplified, the present

invention will not be limted to, the resin. Resin
containing the first cyclic olefin resin and a random
copolynmer of 5 ethylene and another a-olefin or

anot her resin conposition inclliding the random

copol ymer as mai n conponent can be used. The

internedi ate | ayer contains the random copol yner at

95-55 mass% and the first cyclic olefin resin at 5-45
Fasisnand pheardosn copelytzyeof paopylenedandanotber sléfagor another
| ayer) 10 Referring to Fig. 1, the front surface |ayer
ZTesimdcarhpoditiok isghidivg theyemdodn repplynidrvad maiontamponent has
second cyclic olefin resin and linear |owdensity
pekyettorhphBed eshe presenthenfemtinin switlf aoe Healiatitehdot the resin.
back surface | ayer respectively, the second cyclic

dlesin reonesining shienfirstdeyklivy oBFirO Oesins sfid andrandbe copolymer of
i near | owdensity polyethylene resin is included by
4bhjlensessdoanbbhéher defiaf 6 anvehe Fesnt mpoditidhnimuding the
Use of the resin B to constitute the front surface

Iraj@6m2copdly hBeaacdin @uipcifedtlcavdie 8sd® fPhe tf@rmediate layer
foll owi ng reasons. The main reason i s easiness of tube

RBhEHIAY thY GaTHoK cEPSlyict Wt 195-55 n$<veind E—llbé $irst _c%rclquic olefin

sealing nethod is nore rapid than center sealing w

#sint »dbanhy®s. heat fusion, high frequency, or the
i ke, and assures flowline nolding, and provides

adhesTRA it RudrRBY8 e SLAE RRE 'Bacirfguﬁac heyasal ed

portion is flat and has a vi sual preferable finish.

As amEeind GAFRN. 1, §KE Eﬂf%{?ﬂ;%ue ?@ét la?rlaf lonkak lth\% tbl}égk surface layer

provided by the “interne aye resin

Bekgsep%chgefw chH@z{ini Lo 'cyg—lti]tﬁ JIEAD r %n"%{il& tairgggar low-density

i mprovenent™ neans that shiinkage and tig

8RNt hEYrRDE 18, tREFhdt cd TR B84 G895 shifbce layer
the e ols the

op and bottom surtfaces to I NSl
respectively, the second cyclic olefin resin is included by 55-90 mass% and

the linear low-density polyethylene resin is included by 45-10 mass%
(hereinafter referred to as resin B).

Use of the resin B to constitute the front surface layer 2 and the back
surface layer 3 is for the following reasons.

The main reason is easiness of tube molding by center sealing with a
solvent. This sealing method is more rapid than center sealing with an
adhesive, heat fusion, high frequency, or the like, and assures flow-line
molding, and provides adhesion with greater strength. Thus, the sealed
portion is flat and has a visually preferable finish.

As another reason, excellent heat shrinkability provided by the
intermediate layer (resin A) is helped to further improve. The term

“further improvement” means that shrinkage and tight are beautifully and
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battery. Al so, excellent filmnolding provided by the
internmedi ate layer (resin A) and drawability for

excel | ent heat shrinkability of the internediate

| ayer (resin A) are not inpaired but pronoted. The

heat resistance, content 5 resistance, inpact

resi stance, and | ow high tenpggature cycle resistance

of the internediate |layer (resin A) are of course not

i npai red when the above advantageous effects appear.

In the resin B, the COP resin, which is the main

carppiene fram the edges of thetbrand bottoo wifhees toetheGmside of the
resin here can be the same kind as or different kind
foagtaryhaflsef exicellemtt édmediddimg pyevid¢d sy theé\)intérmeediate layer
same kind of COP resin is preferably used. The density
dfesimeé\)|anvedwaw avditie fisi ¢xceflohy behy sleriakability of the intermediate
(hereinafter referred to as LLDPE), which is a m nor -
daymoresin, A sre poteihepaabed bat POMOtABS5 THe HBat Faidtance, content
preferably 0.915-0.925 g/cn8, and the 15 nelt flow
resietddde Rimipacp k€istaalob y afd Jowbhigh 1§em perad@Ceycle resistance of
21.18N). Specifically, it is linear |owdensity

thé ptdiy cRligtd Iyehi(EdsiRtAYARNGE @ifFse fot TRIPai AW henGhe above
a-olefin (e.g., at least one kind of a-olefin having

AveRlagedis cERBERY appiarzed using a Ziegler Natta
catal yst or a netallocene catalyst. As a-olefin of

t hi sTKighd, rdsiRUBERRe aNdPOfesin NGIRAE iﬁrﬁepfxﬁﬁﬁ;&ﬂﬁonent, is as

and 20 1-hexene is nore preferable, that 1s, binary
debQiNd®ab&fe et hyl ene and 1-hexene. Wil e basically
the LLDPE produced by using either a Ziegler Natta

cat alygile Qhe aC P PésH? GRNE LAl BL ¥Rk dagnd rk‘ﬂl? re[segT éik‘éfggﬁt kind

produced by a netallocene catalyst Is prefera )

S0 0 SRR LU B 46180, B0 S o
phéRLANY hfed TRECReAIUF EdHe 1iReQF 10REAEAKE polyethylene resin
(hereinafter referred to as LLDPE), which is a minor component, is
preferably 0.910-0.935 g/cm3, most preferably 0.915-0.925 g/cm3, and the
melt flow rate (MFR) is preferably 0.2-30 g/10min (190°C, 21.18N).

Specifically, it is linear low-density polyethylene in which ethylene and
a small amount of a-olefin (e.g., at least one kind of a-olefin having C4-C8)
are copolymerized using a Ziegler Natta catalyst or a metallocene catalyst.
As o-olefin of this kind, 1-butene and/or 1-hexene are preferable, and
1-hexene is more preferable, that is, a binary copolymer of ethylene and
1-hexene.

While basically the LLDPE produced by using either a Ziegler Natta
catalyst or a metallocene catalyst is preferred, LLDPE produced by a

metallocene catalyst is preferable, considering smoother film extrusion and

drawing characteristic and the blocking resistance of the obtained
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Wiile the front surface | ayer and the back surface

| ayer (hereinafter referred to as front and back

| ayers (resin B)) are fornmed by filmnolding of the

above blend resin, in order to nore preferably

acconplish the above 5 advantageous effects, it is

required to performblending 2 a preferably constant
ratio. As the preferably blend ratio, the COP resin is
55-90 nass% preferably 60-80 mass% and the LLDPE is
45-10 mass%_nore preferably 40-20 mass% I|f the
Bheerilaysred hibm amidellilopE exceeds 45 mass% and that of

the COP 10 resin is less than 55 mass% then the rate

of cdWhde theafrong susfacg layewhudnthe badosesfase dayer (hereinafter
t hereby adversely affecting productivity. This is :
wefeavarbta he frafitsmul baclbaysredresin B)hers dofmed bySilomolding of
slow. In addition, the above-described further

ithprabosd bleatd sdwinnkahirdei tobeoesrgsreflirhblyc ukéorhplish the above
obtain, and degradation of the transparency of the
wdepptapgols| effédtseld is seqhbredatts @drforin blendikg a8t hepreferably
hand, the LLDPE is | ess than 10 mass% and t he COP

censtanexefesls 80 ths Pefdribly énd hetkedHNTOP fosifeis 55-90
solvent, the sealed portion becones easy to becone

\Wiids®s, prderdbly NG 800MasBUE Sand RBe SEBD®PE 1#U5-10M"mass%, more
starts to have winkles. This is due to excessive

ProRrMlyofo-phenddos0l vent . I n addition, when
conti nuous corona discharge is carried out in order

to i MPiRVElehi& NGt LEDPE bh& et ot mgléé%g{]xgi tﬁgsbtts H&he COP

back surface, surface snoothness degrade

k&dihi 808Pt R4 8Bl B8 s C1I8AS ¥hd Qa%c&%"léﬁnr%e%fz%fgﬁé ’uasr'lljl T solvent

har dness i1 ncreases and thus snooth

BEROhGs SLLAhOL el Lt bfodi I%Eg!ﬂrhl;f % Belduse the

due to the fact at when i fication

WfssBRIticd Mspéedt ohNaHeNt SIRY afe {RY e§l}p‘v‘f esify A)abiggc , the

the 20 three layers are extended, the front and
hBYRd-BedBlbeéP FuftPer f 2hhAWelOnbit shrinkability becomes difficult to

obtain, and degradation of the transparency of the wrapping film itself is
caused.

If, on the other hand, the LLDPE is less than 10 mass% and the COP
resin exceeds 90 mass%, then, at the sealing with the solvent, the sealed
portion becomes easy to become white, and if this continues, the sealed
portion starts to have wrinkles. This is due to excessive erosion of the
solvent. In addition, when continuous corona discharge is carried out in
order to improve the adhesivity of the front surface or the back surface,
surface smoothness degrades and thus rolling-up troubles are easy to occur.
Further, film hardness increases and thus smooth film molding and smooth
drawing become difficult to carry out. This is due to the fact that when the

high-magnification is set aiming at the intermediate layer (resin A), and the
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Even if this is nolded, when the filmis touched by
hand, fine cracks appear on the touched portion,
which | eads to whitening. Wile for the resin B of the
front and back | ayers (resin B), one kind of 5 resin
is used, respectively, at the same blend ratio, a
pl urality of kinds of resin 2@y be used and different
blend ratios nmay be used. In this resin B, known
subst ances such as an antistatic agent, anti-Dblocking

ent, lubricant, anti-UV agent, stabilizer, petrol eum
rtgr,%iayeaﬁ are extendedothel rontrandpbasielaners B) can ros follow to it.
added as additives by a small 10 anmount, within the

ifthisr s mhkleds sdremethyf fitthas itowehed oy hasdnéine cracks appear

rU|ned Anong these, addition of a small anmount of an
amtﬁhekﬂouchéd]goratgrantwlsi_ahﬂeaés tewhieaing. suitable. In
the course of nolding the above-obtained three-I|ayered
fil mWhide dpsthenpesibh® bffHe frant anddsekslayaps (reain BE one kind of
reused by grinding. Wen reused, the 15 scraps are
pesiheisatised, niexpectively, et tlosisAmd Hlenddidtid,es iphirdlityt &€kinds of
internedi ate layer (resin A). The mixture is of course
wedihiMay e wedcddd edferangBldn@ rdthe makdedudedi 0. Wien
the scraps are bl ended, a snmall anmount of LLDPE is

m xedni thisheedint g”ﬁﬁbﬁ'tne sud¥edncel €§héh Als Qﬁ‘daﬁﬂbﬁitlc agent,
anount is kept equal to or less than 5 nass% Wth

AAMRblotRIY akBse lubeftant ”ﬁﬁﬁofUVt Beerf ﬁg}_’)ﬁﬂe@g%@ﬂ%leum resin,
effects of the intermediate |ayer (résin A) are no

@ﬁ\deﬁﬁ@zﬁ/ lovafdfeﬁgf@dpol&%'l&?@kah Cfeg)idg{?faﬁr ﬁlfiﬁﬂlx;e% by a small

1, an overcoat layer 4 provi on t ront

a?d/(ﬁ{nts 'vxqghlnotfhet Hﬁhé erﬁEré""BHe Qégdﬁcleadfe%x% &v@ﬁglgﬁ {5Blot ruined.

Is as foll Firs hi s over coat | 'ayer

myﬁg@ﬂegmladdyuw ofl vgngﬁraﬁmganbsaanraﬁ%el%ﬁ&msgaag%ng%uch as
abrasi on- resistance.
silica is suitable.

In the course of molding the above-obtained three-layered film, scraps
may be left, and these scraps can be reused by grinding. When reused, the
scraps are preferably mixed in the resin A (virgin resin) of the intermediate
layer (resin A). The mixture is of course within the specified range for the
blend ratio. When the scraps are blended, a small amount of LLDPE is
mixed in the intermediate layer (resin A), and this amount is kept equal to
or less than 5 mass%. With equal to or less than 5 mass%, the
advantageous effects of the intermediate layer (resin A) are not adversely
affected.

(Overcoat layer)

Referring to Fig. 1, an overcoat layer 4 provided on the front layer side

of the front and back layers 2 and 3 (B) is as follows. First, this overcoat

layer 4 is provided mainly to give more of heat resistance and
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The heat shrinkable filmconposed of the internediate

layer 1, the front surface |layer 2, and the back

surface | ayer 3 has the above heat resistance and

abr asi on-resi stance required of secondary batteries. 5
However, further inprovenent of heat resistance is

required in the case of, for2exanple, an increased

nunber of tinmes of repeated charging, repeated use by
rapi d charging, and use in high tenperature

environnents. In the case of repeated charging, the
@@r@@ﬂyrﬁgsﬁuuﬁ n and out of the charger frequently,

and there is contact between the charger and the 10

wr apfiheghéat sheunkihte film eamposakef theumtefmedinte layer 1, the
I mprovenent of abrasion-resistance agai nst the contact
fontesuifaed lajar 2i midthoebickokurfaeatlayesi B thascthamtbove heat
abrasion- resistance, it is needed to take neasures
bedistarizandand ondirdeibhngsishen@boveadiyd r ofmeetenddty batteries.
which the battery is wused. This i1s realized by

Blowdwdirnfirther iMpreaatentiyfhedt Alsidt@nsd iPPeddifed i9Rhe case of,
15 surface layer 2. Thus, the overcoat |layer 4 is

Fer0bk 418 g1d, b endéreh 58l anmm@sbm@&abt fepfate @ e PiiniaN Fepeated
at | east further heat resistance and

ABE BGIrapid @ﬁéusélﬁgcﬁnd LiBe iRGGEH | 'té}ﬁpefz&%h'@ eﬁ@ﬁ'\ﬁhgie'?ﬂs
good adhesivity with the front surface layer

Wi t hppitehENGek 'Ufrk‘eﬁgaiéﬂecﬁ&%‘{ﬁg,oﬁ}{bebagtgﬁ "i‘é:'i)%rt'lﬁt A& ouf of the

required, and it is nore preferable to

eHAfgehll bh@ﬂtl‘&haarxﬁPttf.HeSt lsCéorﬁagt SdB‘E%EHeﬁ? s rg&s'z{hd the

formthe over coat ayer 4, acry IC resin

%ngﬁ{% %180 Eﬁﬁgp@ I toachurghdanery gsi '?urt?x%? ﬂ%,b%ement of

resi prefera N10 or nbre are €xe

org]?gfigtar?cg X% ihst %e cdd'ﬁa&r % %Eé‘? r&d SFBQ 8 r{h‘%v%ment: of

overcoat layer 4 provided I'n a preferable mn

Aeaf GRListgnce t&‘i‘ldr %%;rgsﬂoﬁ fe@ﬁﬁéxﬁ&d {050 %eg{k?& NG o %(f measures

In, for exanple, uene, aceta

S&f&‘éh&?&,o%sﬂénhéoﬁ{eoB%l)véile%mnments in which the battery is

used. This is realized by providing the overcoat layer 4 at least on the front
surface layer 2.

Thus, the overcoat layer 4 is required to be. formed of resin capable of
exhibiting at least further heat resistance and abrasion-resistance. In
addition, resin providing good adhesivity with the front surface layer 2
without undermining the above other characteristics is required, and it is
more preferable to have anti-blocking characteristics and smoothness.

As resin to form the overcoat layer 4, acrylic resin having appropriate
flexibility, urethane resin, and nylon resin of preferably N10 or more are
exemplified. Among these, acrylic resin is preferable.

Since the overcoat layer 4 is provided in a preferable manner by

coating, the resin is required to be dissolvable in, for example, toluene, ethyl
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In the resin (resin D) used for the overcoat |ayer 4,

a small anmount of an anti-Dbl ocking agent (e.g.,

pol yet hyl ene wax) or lubricant (e.g., fluorine wax,
silicone oil) can be added. 5 (Thickness) Next, the

t hi ckness of the heat shrinkable film conposed of the
internmedi ate | ayer (resin A) 22d the front and back

| ayers (resin B) is described. In the wapping film

the internediate layer 1 (resin A) is preferably 10

thi cker than the front and back layers 2 and 3 (resin
Bretagpemiethylfthyl ketome, ppisppropyledeela. of the heat
shrinkable filmis eferably 30-80 m This is for

the porthestesif ( r@btm%ﬁmﬂgdafpprtbprqvar@a@dpp@r ttabidmall amount of
and mai ntaining appropriate strength. In this total

tami ektiddsckingeagatti te.gs palyethitaore wsix) faxchibricant (e.g., fluorine
| ayer/internedi ate | ayer/back surface |ayer=1/2-10/1,

wad, ailadoing diDeahrtendadddd.sur f ace | ayer/internedi ate

| ayer/ back surface |layer=1/3-7/1, nore preferably the

f r on(Thickhae® | ayer/internedi ate | ayer/back surface

| ayer=1/3-5/1. The overcoat |ayer 4 (after drying) is

pr ef &exlp) thasthidkAess afoslsd hent sheidkablasilihecomposed of the
overcoat |ayer 4 adheres to the front surface |ayer 2

b ridtdsatePIH)erd@SsH @9t ah@athd Efintt 478 Ebacko 1&9@@%&% B) is
the thickness, 0.2-2.0 mis 20 preferable, and

QeScrlb&i.mis nore preferable. (Production of the tube

film Next, a method of production of a flat wapping

fil mf hee ewﬂﬁfﬁlﬁg filph 'Tf}leyn{t%irﬁféﬂﬁéjcetlgyéﬁ 1%&&@4 Ag'ié Breferably

nol di ng of this Iminto the fofrm of

eRibi @ﬁamhe%@ﬁp hﬂﬂ Mckaléé@ié wmw Qrebid %)t u@?e(\ﬂ'ﬁlclilly, the

be described in his or Fi r st

A @h&@dn%sé LN q;sa@%mlugiabw 86 isayferféramyeao -80 pm. This is

i nt ernedi ate
for the purpose of obtaining appropriate supportability and maintaining

appropriate strength. In this total thickness, the ratio is: the front surface
layer/intermediate layer/back surface layer=1/2-10/1, preferably the front
surface layer/intermediate layer/back surface layer=1/3-7/1, more preferably
the front surface layer/intermediate layer/back surface layer=1/3-5/1.

The overcoat layer 4 (after drying) is preferably as thin as possible
insofar as the overcoat layer 4 adheres to the front surface layer 2 and thus
provides great heat resistance. To exemplify the thickness, 0.2-2.0 um is
preferable, and 0.5-1.5 pm is more preferable.

(Production of the tube film)

Next, a method of production of a flat wrapping film (hereinafter
simply referred to as a flat film), molding of this flat film into the form of a
tube, and finally, wrapping of a battery with this tube will be described in

this order.
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| ayer (resin A) and the front and back | ayers (resin

B), is produced. As a nethod of production of the

film three-layer coextrusion by the tubular nethod

and three-layer coextrusion using a T-die are

exenplified. Because 5 the latter is preferable, it

will be mainly described. Fir33, for the resin A and

resin B that have been set, respective nmaterials for
nol di ng are obtained by dry blend or nelting and

kneadi n The materials for the resin A are supplied

i nt o Farsd, athephsbrunkable filbnsomneged ohehreetleyers, she pntermediate
the resin B are supplied into the other two extruders.
layerh@esimt A) iaaldsther Erost rnid bado lasrers dresinddd i§ pondutesl. As a
extruders that are set to a predeterm ned tenperature
moetdiod ef prodesticay ef thediibnt hhted-ysetcoestrasion by the tubular
predeterm ned tenperature so that the resin Ais

- amethodechd thriehdayedcHextrismion tking a<i-dieBatesexmntiplifiedl oBecause

both sides of the resin AL Here the resins are
thalaaé et prefagbid, liywilné mbislyldestibéd.on is
solidified by cooling with a 15 chilled roll. The

| am Bagst oo Thehedsin OAl afddayesin NBt tigat GAget b'é’érﬂéﬁet respective
direction at a predeterm ned magni fication, and

neiteeial 6l ferhdl@linighgrd ab®iiabd By 86 bRihd 8f nielting and kneading.
predet erm ned magni fication. The three-layered film

Tt mRasrifReRdr tHe 3Bl ANghd b‘lﬁ’ﬁbﬂlﬁ’éd Ytdnshd é‘f-’ ﬁh@bléktiﬁders and
then cured by heating and coo , and rolled up.

Hi‘é’ Snatdigaldesi rﬁl@ f'és‘i"ﬁ Bhike s{lﬁl)ﬂ%cf Anbedhe SIHHER W @xtruders

Imis 20 nol . When corona discharge is further

'érﬁﬁ@ex‘i’é‘lts afem1ﬁ1d1§a1§é&%ﬁq deAtudeq fha tH%uéftrﬁH% nfhat are set

and cooling. This is carri‘ed out continuo

the f(aldm;exrnli‘ﬁfedh@% BusH Pt ed t,IhQ‘eEJTQy&Of‘%QQ that is set to a

di scharge 1s rolled up and sent to subsequent steps

Fﬁ'&fét@fﬁlﬂéd"gelﬁbgpat@? seoaidtn SR A it tb‘?ﬁ&’f{%rtf?ﬁttﬁe middle

ayer 25 (resin D efore t ese steps,

1 R B O S P 208 o
LFdP¥finated integrally, and this lamination is solidified by cooling with a
chilled roll. The lamination is then roll-drawn in the longitudinal direction
at a predetermined magnification, and tenter-drawn in the lateral direction
at a predetermined magnification. The three-layered film that has been
drawn longitudinally and laterally is then cured by heating and cooled, and
rolled up. Thus, the desired flat three-layered heat shrinkable film is
molded.

When corona discharge is further carried out, this is subsequent to the
heat curing and cooling. This is carried out continuously. While the film
that has been subjected to the corona discharge is rolled up and sent to

subsequent steps (the printing step and coating step of the overcoat layer

(resin D)), before these steps, the film that has been subjected to the corona
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internal distortion. This processing is carried out by
letting the filmstand for 20-30 hours at 30-40C.

While at the tine of drawing it is not necessarily

essential to carry out 5 drawing in the |ongitudina
direction, in order to inprove easy tearing in the

| ateral direction, a slight aPbunt of drawing is

preferably carried out in the |ongitudinal direction.
Specifically, the follow ng conditions are preferable.

For .roll draw_n in the_ | ongitudi nal direction, the
dasebarge and I@rﬂe% wp an @aeferably subjgeted:ty aging7ip ogler to remove
The tenperatures of a first nip roll and second nip
igfternabdisfertigthg Bhis proressingds osiedrhut dyadettige the film stand
magni fication is 1.05-1.30 tinmes. The drawing tine is
for12@ 39 hmawemd . 30F#0°G.enter-rol ling in the |ateral

direction, which is subsequently carried out, the

fi | mMWkils af theitBne lof dpawheaited @it ndessanihngdsential to carry out
110-120C. 15 The drawi ng zone is separated into at

deawing wo therleagitadinalhéirtetimer At vrderato iherevd eagg@earing in
of the drawing zone is set to equal to or less than
thclatedal directi@upeshghit amefurit e duimingfis phefedilsw digried out in
zone is set to equal to or less than 85C. The 'draw ng

tiRg ddginatihahdirsctdo®-5. 5 tinmes, and the drawing tine

is 5-12 second. 20 The above heat curing is carried

out Bpecifidglly,! thePfdl@ihgt@dhditidns R pPRERYELleFOFor roll drawing
exanple, it 1s carried out with 3-8% of relaxation at

W-t88Qoheitudlidals 45ReHsn, The tehReat @b Be&lleat roll is set to

shrinkable filmthus obtained had a heat Shrinkage in

rbedeat erphe de hemred§ oARPIARSE N k11 6% f
i mrer si on ien hgrtﬁ‘ryet\/fater 019, for exa%‘plgl, %%%: %oé?nﬁohﬁf roll for

FwwaxggetTf@S@)%?bng.Tmeomhig%a?h{fﬁfbgwﬁ 111088130 times.
ongi tudinal direction is as 25 ‘small as 800-350 ni\,
TRE drAWSng Biné id 0116013 fLokdsi |y torn in the

For tenter-rolling in the lateral direction, which is subsequently
carried out, the film is sufficiently preheated at, for example, 110-120°C.
The drawing zone is separated into at least two zones, and the temperature
at the entrance of the drawing zone is set to equal to or less than 95°C and
the température of the exit of the drawing zone is set to equal to or less than
85°C. The drawing magnification is 4.5-5.5 times, and the drawing time is
5-12 second.

The above heat curing is carried out in order to prevent natural
shrinkage. For example, it is carried out with 3-8% of relaxation at
70-80°C for 4-7 seconds. The three-layered heat shrinkable film thus
obtained had a heat shrinkage in the lateral direction of approximately

40-60%, after immersion in hot water of, for example, 90°C for 10 seconds.

The tearing propagation strength in the longitudinal direction is as
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| ongi tudi nal direction after use. Thus, after nounted

on a battery, the film can be easily separated off

the battery. In addition, because the.specific

gravity of the separated filmis less than 1, easy
separation off the battery is 5 possible, whether by

wat er separation or wi nd sepa2@tion. \Wen the

three-l ayered heat shrinkable filmthus obtained is

used wthout printing, the overcoat |ayer (resin D)

is provided on the surface to be the front surface
saadl 45 S003%)  mdhyandhithupi tee afikm apt nbe fédsidy torn in the
However, generally, printing is further carried out,
émgib@di@ag dpreetipuiafeert use. ﬂgwcw eftep anowatedr o pdwitter®) the film
the filmis sent to the followi ng printing step. The

panrke rgsitaseparhtedtoffiche hattenyav ineadidition] hgcaiiden the specific
gravure ink containing resin having preferable

gdimasy of the sepprassd filmiixtlessethein Uretsyaeparitisn offahd battery is
nitrocotton, and acrylic resin. Wiile the surface to
pesgiblentdbthenby beatet téearation hrewindBépdrayen. si de or

the back layer side, in order to 15 prevent dirt on

t he Whet etei thrge 1aystedehedtcheimkabld FHmPthak esbth e is used
and to maintain a shiny surface, the back surface

watterut(priftingt bite SUEFREE 1AFeP@ebieD) 18 PR6vIdA! AF h®surface to
the resulting label) is preferably printed. Regarding

bbethy iféid spirficdl Baye? Piesini’ &), (g8 'Mihihinkhs S3hppihg film.
side surface of a battery) required for a Single

PR SRY deheralfh38tiARes Y tther 206ridd of Qh&l’%k&teypx%@iding the

q
such pictures are Ialg out longitudinally a

bad1RbAt 1aeR xR 2fle filth§s Ya@ﬁtsilsool tHY R1Wwihg lﬁ%ir%tin step.

described referring to Fig. 2 (plan view. etertin

to Firge grinfifkCéH06R BUMBGL i%ogﬂfxﬂﬁfeeﬁriﬂ@&aérlgxiﬁh YraBure ink

picture, and constant intervals DI and D2

. . : |
BERULSRS HeQThhViicNGY et 2N a%ig%%igﬁg %10%1 %1% Q%g(tgfeegf firethane

non-printed portions. The Int _ an

S 6 RS S 8 B UL b, i
%&V&?gate};)gftlhgr %ixflgﬂl@ fp(%tt E{})@r ;ﬁg B3R o doea%kl ﬂi%f%&'vsqlde, in order to
prevent dirt on the printed image and separation of the printed image and
to maintain a shiny surface, the back surface layer (i.e., the surface to be the
inner surface of the resulting label) is preferably printed.

Regarding the printed picture, a picture (generally, the entire side
surface of a battery) required for a single battery is taken as one unit, and a
plurality of such pictures are laid out longitudinally and laterally at
constant intervals. This will be described referring to Fig. 2 (plan view).

Referring to Fig. 2, reference numeral 20 denotes one unit of a picture,
and constant intervals D1 and D2 are provided longitudinally and laterally.

D1 and D2 are non-printed portions. The intervals D1 and D2 are provided

because cutting is carried out in the non-printed portions in order to obtain
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preferably an effective wwdth | eaving no cutting

waste. The effective width in the |ongitudinal wdth

(D) is determ ned by how nmuch center seal nmarginis

provi ded, and the effective width in the lateral wdth

(D2) is 5 determ ned by how much wi dth of wrapping

(bending internally and wappbéng) is provided for a
certain portion of the top surface (the positive

el ectrode side) and a certain portion of the bottom

surface (the negative electrode side) of the battery. '
an vaaaPinoiube ki & single hathers alhe provided natprval (width) is
considering the degree of heat shrinkage when the .
paefesably an effectiveppdth lexfving nor¢uitinggwestet h&'hel effedtive width
| ai d-out pictures, the filmis turned over and the

on etheo dengditydinal resith (D1) s aedendined biye howr imodh center seal
opposite the printed surface. The coating of the

overioats propeded,sand efher affestivey widely linetlps ilatdral width (D2) is
wherein the coating can be carried out subsequently
datbranmednbyudloyw imuthewidth pfi Mirapgidd dbendiag internally and
descri bed above, the coating is carried out by solid
prrappinyp) i6i provided 6l & ceotaihi puttidinssOtheetbp Buface (the positive
organi ¢ solvent. The solution viscosity is preferably
tRectfbdeesidell sinds anBasaire ok bfatheaBottoHP stidfacdhithe negative
solid printing is carried out on the entire surface
ekeeRidet RedOerRfeths e itas,. POThi @ddA%or OMLIhAPPItRe widths are
surface). The center sealing portion is |eft because
dBterifinedi wn%idém%s @hé ddprbOtdf Nk tash MRk RS Wit YRE Mattery is
for the strength of the 'sealing portion obtained by
adagpedg both end surfaces of the front and back

| ayers (resin B) using a solvent. Next, the printed

flat Afﬁ!eJr'BﬂiﬁtiH&Qﬁ'ecﬁ%e;ﬂuEwa 151?190&@?&;&&%%?8 ,fﬁﬁ:ﬁfﬁurned over

25 sealing using a solvent, and cut into a size

WhaRBE S efcoditNAY & RBENEDY is dhted BhSthe! RiWrie! dpRSite the printed
described referring to Figs. 2 to 4.

surface. The coating of the overcoat layer is preferably by gravure printing
wherein the coatin.g can be carried out subsequently and continuously in the
printing flow.

As described above, the coating is carried out by solid printing with a
resin solution dissolved in an organic solvent. The solution viscosity is
preferably 13-20 seconds as measured using a Zahn Cup #3. This solid
printing is carried out on the entire surface except the center sealing portion
(overlapping surface). The center sealing portion is left because in
principle the solid printing has no bad influence for the strength of the
sealing portion obtained by adhering both end surfaces of the front and back
layers (resin B) using a solvent.

Next, the printed flat film is processed into the tube form by center

sealing using a solvent, and cut into a size for wrapping a single battery.



10

15

20

25

Referring to Fig. 2, a printed flat film110 is slit

into widths 30-30a-30b-", shown in the figure, in the
rolled-up direction (in. the 1longitudinal arrow
direction), i.e., in the longitudinal direction. The

width 5 of each longitudinal slit corresponds to a

tube for a single battery. ThZ7 |ocation of the slits
30-30a-30b... is determined within the width D1, which

is provided according to the width of the center sea
margin. In_ Fi the location of the slits is off

{hds Bom will be %@ﬁ@nmchrﬁemngém‘rlas theo teft. The

purpose of this is not to nmake the pause in the

pri mB@@aqgmg uice Big. a8, raichrintedasflpostingl @0 Theslit limso widths
30-30a- 30b-", obtained by the longitudinal slitting,

abe30at 8@kt umhosmpamartht yfigere)gim thed lreled Tye ditergionf (in. the
the printed portion 20 is determ ned by addi ng at

leggtudinal akest idivgcsion), nkagin the ihegisudihat diriceianof The width
the side surface of the battery to be w apped.
speathiloaklitydimslcslits eodesperdds $bird niibgdor theirgdlé baitery. The
the tube is set 15 to be larger than the surface area
idcation ofithe itk f3@eg0af-30be BaleteFniined@ithiti$he tWidth D1, which
di aneter of the tube is |arger than that of the

RaptAaided dBisrdime td thetwadth bhskes tbi@ridal eddeehyY IMFig. 1, the
t he tube before shrinkage by heating. Before sealing,

1deatioht 68 fIRdsl& 1sesff UBefdener Sf ftHé dadits D1 I@@Jvap&’ttﬁe left The

ends (corresponding to the seal margin) of the fil

pUEpdRPofthil RE ne€Rb&hak® the p%QlSQQHnt?lre plifitd BpidtBre 20 as much
maki ng an envel ope, as shown by the perspective view

h8 pbksible3: Thd BlAEBI-Hd0R-30bS. $904inka 3% %@i(ﬁ{j@ﬁﬁﬁhhp Hlitting,

appar atus and subjected to adhesion sealing using a

¥ I g portion is a seal
: Eg%lé\daﬁﬁ%ﬁlgl%tgéggn\?wu%?%r%gtﬂlpéspt he portion where

adheshenileSofald bﬁﬂte@ Bbrﬂi&'l 79 RHREHAM ﬁgla\‘lﬂm% at l?ast the
This requires discharge of an appropriate 25 anmou

%Q%t?igg %g&fzhé& e\r’tgm%goégfggachehﬁg'amgle?g?é 3Gl of 'Eﬁe %ﬁ?ﬂery to be

vent cones

WQ{)E&& %ﬂ&lﬁ@ﬁ&,'ﬂe@hﬁw Bpﬁgat%ﬁﬁhﬁage, the size of the tube is set
to be larger than the surface area of the side surface of the battery, and thus
the diameter of the tube is larger than that of the battery. This facilitates
inserting the battery in the tube before shrinkage by heating.

Before sealing, the obtained rolled-up film is folded so that both ends
(corresponding to the seal margin) of the film overlap at the center in a
manner similar to making an envelope, as shown by the perspective view in
Fig. 3. A folded film 5 .is sent to a center sealing apparatus and subjected
to adhesion sealing using an organic solvent. The overlapping portion is a
seal width 5a. The seal width 5a is the portion where adhesion is carried
out using an organic solvent. This requires discharge of an appropriate

amount of an organic solvent onto the inner surface of the seal width 5a
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the width 5a, and quickly dissolves or changes the
filmsurface into a swelling state 5b. The film5 in

this state is sent to a stand-by nip roll 7 and

conpressed conpletely by the nip roll 7. Thus, a tube

8 wwth a 5 transparent seal ed portion 5c is nol ded,

and rolled-up intoroll 9 in 2&e flat state. The

fol ding, center sealing, and rolling-up are carried

out on a continuous line running in the arrow

direction. The rate is generally 100-250 nm nin,

dram & nprale £30 Lhposaiyemincomes i gorigicy svith theyilansyrface within
can be used that dissolves or swells the 10 surfaces
dhe t wedthr 6at amdd quacily | dipeolyes rarschamjesothe Helmwrspfidceginto a
film As a solvent that provides quick and snooth

swalling stategdind Toé fEnt 5(in. this statecisosmnaioed svandrby nip roll 7
respect to the resin of the front and back | ayers

(amds comByessedncompldatelyubg shé viept rall 7.heThoed asahbend ,with a
as the main conponent, and an appropriate anmount of a
penispagbnesdaléd portioneichigl meldeyll akdtrehied-18f iito roll 9 in the flat
acetate, 15 and isopropanol) are exenplified. This

‘tadeUr eTle0lfyidiig,i Serfel esdalitty, f Hid 0UMig-abl b daffiecdad® on a
of dissolution or swelling to be an appropriate rate.

thRtinashs JideN@inhiAdtidi RRE Dol iderezBloneNThe rate d&€@énerally
as 3 Ncmor nore, and even in the case of exposure

1002250 ﬂﬂ'mﬁ%ﬂé%ﬁ‘bw e30t0m0spnane (e. 9., 100C), there
is no possibility of renpval. 20 The sealing nethod

usi ng satIROLNIRBhHt, CaRy %Ne‘%ﬁ' AL PeMiddd Bﬁéﬂqﬁfb%owé%' 619s@611s the
adhesi ve, heat f'usion, h frequency, or the

HRYEYES of thE ﬁoﬁﬁaéﬁ@%agﬁt1?99rsuﬁb5‘1?1 p) %@ku@%apa n ﬁlm As a

excellent 1n sealability m of the ent

LpNent i ﬁ{hta%go%ﬁego&ﬁmy e abhihekd QLExle fr %r&)&hgolvent G.e.,

vi ew point Of production efficiency an ot her

@Elbﬁ%né"} %ftﬂ%spédﬂ%or‘f‘ﬁ%%guyéf i ﬂ'onggnﬁoda\éﬁrlta%ers (resin B),

provi des a higher rate of center sealilng

'é'ﬂﬁ. 4 %?{tfxfel E&l@eﬁp U tﬂgtg%baes%l\}e%tf: HE tﬂg rﬂnéﬁﬁ%@l&xb}énbm, %nd an
a Sl ze 10r

appropriate amount 6f a poor solvent (i.e., methyl ethyl ketone, ethyl acetate,
and isopropanol) are exemplified. This mixture solvent is effective for
controlling the rate of dissolution or swelling to be an appropriate rate.
The seai strength obtained by this solvent is as great as 3 N/cm or more,
and even in the case of exposure to a high-temperature atmosphere (e.g.,
100°C), there is no possibility of removal.

The sealing method using a solvent can be replaced with methods
using an adhesive, heat fusion, high frequency, or the like. However, the
sealing method using a solvent is excellent in sealability for the film of the
present invention and is more simple and reliable from the view point of
production efficiency than other methods. Further, the method using a

solvent provides a higher rate of center sealing.
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wrapping a single battery (a size such that a part of

the positive electrode cap and a part of the negative

el ectrode are not wapped). The portion to be cut is,
referring to Fig. 2, |located between the space D2 of

the non-printed 5 portion, which is provided in the

| ateral direction above and b2%ow the printed portion

20 of the film10. In Fig. 2, half the width of the D2
corresponds to the wwdth for folding at the sane

proportion on the positive electrode cap side and the
negafyexé; éh%étlb%@éms Pddiuspobaingrby cyb borigantrlly into a size for
single tube 21 that is cut in the above manner is

FyeRRing apsigelebagteriafal sizessuch thatse pasttafdhal positve electrode
taken along the line B-Bis shown in Fig. 4(B). The

cap ezl a ittt pdthie oregativedelnptirotie aare rasrweapped) c uThemprtion to
the spaces D2 at half the wi dths thereof, on the

bppat ismdfdroivey tskirg. & txavéd bbts;vdeelb‘dle?épadédi)ﬂ of éhelmonfprinted
the tube 21 overlap, which constitute the transparent
periomomthicn isSprovided \Matips gteatl alibattiodr wpoRefaid ibelow the
to Fig. 5(a), the cylindrical secondary battery 11 (or
printed yporbiint @0ydf ithe ifilseri®d Im Ribe 2 ubdf fthenwzdth of the D2
obtained in the above steps a as if to wap the
batreegondslto el wiifieh forbldmgs At YhK shihefrdportiontorthe positive
predeterm ned tenperature. Thus, the side surface of

thet®de vagasie Ratd e/ ndgatiSe M&ﬁm dideW hhpéﬂéﬁe&m view of a

film21 in a tight manner. This wapping is carried

Siigl®Yube RArthax aBh€in YK @botd end i droW A waP i E# 04(%-), and its
First, the battery 11 is inserted in the tube fi

@ﬁ)s'sfset:ﬁo%ﬁﬁlévhftak@ﬁtélgﬁ? tht Bfe tﬁl@ id BRoWh! 1M ¥%e. 4(&3) The
portion 20 of the tube fiIm21 is |ocated on t he

Bild 8¢ haQfpdrit@nRals @ Wwhidl -ard Thimbd vRASREH éi:gﬂ:eé‘ D2 at half
heati ng tunnel in 25 which the atnoSphere terrper ature

e S ar Aottt rdd s ndee AN o
ERMY B€the tube 21 overlap, which constitute the transparent seal portion
5c.

(Wrapping of a battery)

Referring to Fig. 5(a), the cylindrical secondary battery 11 (or primary
battery) is inserted in the tube film 21 obtained in the above steps a as if to
wrap the battery 11, and the tube is shrunk by heating at a predetermined
temperature. Thus, the side surface of the secondary battery 11 is wrapped
with the tube film 21 in a tight manner. This wrapping is carried out by,
for example, under the following conditions.

First, the battery 11 is inserted in the tube film 21 as if to wrap the
battery 11 so that the printed portion 20 of the tube film 21 is located on the

side surface of the battery 11. This is passed through a heating tunnel in

which the atmosphere temperature is 150-220°C for approximately 5-10
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with the side surface of the battery 11 and a portion

of the top surface (positive electrode cap side) and

a portion of the |lower surface (negative electrode

side) of the battery 11. Thus, the battery 11 is

wrapped with the 5 tube film21. The w apped battery
energes fromthe tunnel and t3ten is cooled. In the

figure, reference nuneral 5c denotes a seal ed portion.

The wrapped battery thus conpleted is shown in Figs.

5(B) and 5(C). . Referring to Figs. 5(B) and 5(C), the
éngands- s lhyraee this Rafsapat thertabeifiln 21isahsuakpipte kight contact
mul tilayer heat shrinkable film 21 excluding the

poth ttheeside suréeqer efiéhpdratteny 11aand pootrtiom off thehéop surface
top surface, and a portion of the bottomsurface 13 _
(rasitave \edeasradst caplesidef anflea tpmirtionyofl the Aower tsuofacef (negative
the top surface and a portion of the bottom surface
¢Rctrodewidg@pefctheybatiery hbn-Phist e porteiodd id Mddppdtievith the
printed portion 20 waps the side surface of the

balbed &lsn 21. | Tha wiagiedabatterys eatdrgepriedar e eummelngid then is
wi thout wrinkles. 15 Wiile the wapping filmof the

pocte@nt Ini theefipuey) referpned aualdral 5@ denvtedpPédided portion.
secondary batteries, the wapping filmof the present

i nvenThewrapbed &Rt thadcoheplesatlid ShowhiifteFigs. 5(B) and 5(C).
batteries. Wile the shape of the battery is

Ryfdriiig €l Figh. BUBY a&dS86C), WhaPPhife istrfRR@Ssf Bhe Hatery 11 is
batteries in any shape (e.g., a rectangular- colum

siapped blyl tHeS mAbilAyEOhPAS ShBh&abR il 2¢Ldx¢RIUNY @R Bositive
plurality of wapped batteries. For a secondary

BREERAY $Yrtione 112PhdpSRMPIPAheYRD shibfa@Edghdt ® partion of the
di stinguish it froma general secondary battery, 1 n

BOBmC8%@ace A8NGHAEhEIVE elbdtkodd & iHY BHte@Py t1he fal Fmtion of the
surface in the wapping state. This printing is for

topestitface HddPn portibe drapidd bePRLYI NG riEPE3 3N jw%]gpPed by the
because of corresponding to 25 it. The wapping fiTm.

Ao p2aRe@ipokfi6nd ﬁ%ﬁntTﬂl@iﬂﬁﬁ%é@Eopﬁgn RSk RLRLR .ﬁiae surface of
adhesibility with conductive I nk and poses no other
tHOPAtRE®y 11 in a tight and visually preferable manner without wrinkles.

While the wrapping film of the present invention is preferable for
wrapping secondary batteries, the wrapping film of the present invention, of
course, can be used for primary batteries.

While the shape of the battery is cylindrical in many cases, wrapping is
possible for batteries in any shape (e.g., a rectangular-column shape). It is
also possible to collectively wrap a plurality of wrapped batteries.

For a secondary battery of the rapid charging type, in order to
distinguish it from a general secondary battery, in some cases, conductive
ink is printed on the film surface in the wrapping state. This printing is for

identification as the rapid charging type and is because of corresponding to

it. The wrapping film surface of the present invention has preferable



10

15

20

25

Exanple 1 Exanples will be described below with

conparative exanples. . The neasurenent of resilience
(stiffness), seal strength, seal whitening, heat 5
shrinkability, heat resistance, content resistance,

i npact resistance, |ow high tenperature cycle

resi stance, and abrasion- res8stance, as used in this
exanpl e, was carried out under the follow ng

conditions. (Stiffness of the film For the obtained
three-layered film Loop. Stiffness Tester produced by
pdhesipalityewith cadygkive Sal and poseqds atber pralamsanpl es

of the filmwere neasured and the average val ue was
denofeanmyleniN. A val ue between 55-62 niNis proper.

(Seal strength) The tube filmcenter-sealed using a

sol véxanmplesperbde destritied belakeviti Topgraradivei sxamples. . The
subjected to 180 peeling with the use of Heidon 17

Besd surgmeas t o resphientec &dtiffiyesshi séad Seerpth,fsenl Gohitening, heat
Ltd. The obtained strength is denoted by Ncm A
whtinkaBilNye mheat mpesdistanicp) opRitent SeadistiiceeNimM@hcth resistance,
filmis let stand for one hour after center sealing

Upi ggla tsplpeeature ARley irssiataricas aadt Alpmasic-radisdagidb Nds used in
of the sealed portion was carried out. The case of
vhisteaainigle! ¥ee@arzed ovdumdéaltHatallowing @ ddigosgse of

whi teni ng not recognized was eval uated o. (Heat

shri (afthbsd o) thEemnganpl es that has size of |ongitude
x latitude = 100 mm x 100 mm 25 respectively are cut

fronrbhehebeaied 9R8é-14ydrd filnd "BEbp SOEHREs MTACRE Poduced by
sanples is inrersed in hot water of "90C (or in boiling

W8y & 3eikPSeléhku-Sho, Ltd. was used. Ten samples of the film were
measured and the average value was denoted by mN. A value between
55-62 mN 1s proper.

(Seal strength)

The tube film center-sealed using a solvent is opened, and the sealed
portion is subjected to 180° peeling with the use of Heidon 17 Peeling Tester
produced by Shinto Scientific Co., Ltd. The obtained strength is denoted by
N/cm. A value 3 N/cm or more is proper.

(Seal whitening)

A film is let stand for one hour after center sealing using a solvent,
visual inspection for whitening of the sealed portion was carried out. The
case of whitening recognized was evaluated x and the case of whitening not
recognized was evaluated o.

(Heat shrinkability)

Ten samples that has size of longitude x latitude = 100 mm X 100 mm

respectively are cut from the obtained coat film. .Then, one of these
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seconds, taken out imediately thereafter and cool ed

in cold water. Then, length L (nmm) in the latera

direction is measured. Then, the value of (100 - L)

is calculated. Simlar is repeated by the remaining

nine sanples, and 5 the average val ue (ten-point

average value) of the 10 sanp32s was assuned to be

the heat shrinkability in the lateral direction at 90C

hot water. (Heat resistance) Secondary batteries each

wr apped in the obtained tube filmwere lined_ in ten
samPlemds iimmepsesh g ot Hedew wfj 2@ dor dnabeilingamatgr) for 10
at 100C for 24 10 hours. The batteries which were

seeoadsi pakere oup pamestiatpdy itheraadtest aub socled ipickéavaipr. Then,
and the presence of abnormality of the film (winkles,
bamegthsl; (nimaimi the, laitersd ehrargionf isttheasuradpi Mhehi khe yalue of (100
peeling of the sealed portion, and bl ocki ng
abhonsmalcidtedas Svinslaalis yemdzsed \bgckhe een siasieg ainasymeles, and
the abnormality recognized is evaluated x and the

tles avefageovalnpdtemboint avkrage vatus) zfdhie Sl Eyahpiisedta® assumed
(Content resistance) The obtained filmis imersed in

to K&thes bt sbrinkhbdGyiasthedataral dfrectionrat FCCr R Water.
tenperature. The filmis then taken out of the

sol u(fedx atktaneshed usi ng water and dried. The

presence of abnormality of the film20 was observed in

the 8bevtRlaFRHREerichdiwiBped th REOSHENRLd 0BAIRM Were lined
measured. The case of exceeding 0.5%is rejected. The

aY 8 2bie it B thisttH%s, Qi dASNYEERT! {oYairShd Q¥ at 300°C for 24
assuned to be x and the eval uatii on when each

BORAY. MBI YatteridQtw HieH RFkreSliRSP Wit 5989? stigel IRAS tages are

resi stance) 25 Using secondary batteries each w appe

plrkbAeu PR RRE frdbendd bmabhlagm%%tyf&{ lwﬁﬁﬁ% g\)g?ingﬁég, Scracks,

are carried out. The batteries are |l et stan

B, loosening of the wrapping films, peeling of the sealed portion, and

blocking abnormality) was visually observed. The case of any of the
abnormality recognized is evaluated X and the case of no abnormality
recognized is evaluated o.

(Content resistance)

The obtained film is immersed in a KOH solution of 30 mass % for 24
hours at room temperature. The film is then taken out of the solution and
washed using water and dried. The presence of abnormality of the film
was observed in the above manner, and further, dimensional change is
measured. The case of exceeding 0.5% is réjected. The evaluation when
either of abnormality is found is assumed to be X and the evaluation when
each abnormality is not found is assumed to be o.

(Impact resistance)

Using secondary batteries each wrapped in the obtained tube film, the
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at room tenperature and -20C. The batteries are tilted

by 30 degrees so that the negative el ectrode surface

is at the |lower position and dropped perpendicularly
froma height of 1 mon concrete. The presence of the

5 crack that penetrated through the filmwas visually
observed. The evaluation whed3a crack is found is

assuned to be x and the evaluation when no crack is

found is assunmed to be o. (Low high tenperature cycle

resi stance) First, secondary batteries each wapped in
foldosingaivwie testegee carmedput.” 15he batterigsdredet stamslufor &4 hours
-20C. Next, for 1 hour, the tengerat'ure of the

Batroem; tegnperature eadt 028, Thadbatterigs sire gifped by itk degrees so
the batteries are let stand for 1 hour. After
¢bapithe i nggadivet hiectrodeusurdicenémtatnghealo@@Cpositmn and dropped
batteries are cool ed back to -20C. The tenperature
chapgelibelanbe firor20a TanghB8OC 1 sn ass worcredoe Thel eresanek of the
this is repeated 100 tinmes. While the 15 presence of

abaudr rvhlat t pendtratel fthroughs tlobsklny edraisn vidimlBb@bgerved. The
manner,. particularly in this case, a visual

enahetidnowhen al @ackaksrfoatdoist adimed a5 & affl the evaluation
novenent of position of the filnms at the top and

einomd sitckaicdoRpd tis aBsumed té be Datteries as a result

of secondary shrinkage. The eval uati on when either of

abno(mwhtighicém&)@mrb%ﬁaré%gﬁdaﬁ@)be_ x and the
eval uati on when 20 each abnormality is not found is

assumpdt! Sedd@dary M@te@ﬂs%dhe%%ﬁﬁm?ﬂ thtSbifined tube film are
secondary batteries each wapped i n the obtal ned tube

fdt! anldhor 1 NSS! hatigrcanddg! 36 i1ngodP M%etééﬂﬁé&%ﬁre of the

were repeated 500 times (one installation an
g8tReRLNG RASEI 36 BEES URH 22" Whid tBRperdfifref { enﬁa%ﬁegfare let

visual ly inspected for danmage and tearing. The case

S | 0o el L LA 50,
batteries are cooled back to —20°C. The temperature change between —20
and 80°C is assumed one cycle, and this is repeated 100 times. While the
presence of abnormality of the film was observed in the above manner,
particularly in this case, a visual inspection is also carried out for presence
of movement of position of the films at the top and bottom surface portions
of the batteries as a result of secondary shrinkage. The evaluation when
either of abnormality is found is assumed to be X and the evaluation when
each abnormality is not found is assumed to be o.

(Abrasion-resistance)

Using secondary batteries each wrapped in the obtained tube film, the
installation and detaching to the charger were repeated 500 times (one

installation and detaching once are assumed one time). The films are

visually inspected for damage and tearing. The case of damage or tearing
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Is evaluated o. (Exanple 1) <Resin A for the

internmedi ate layer> 5 The resin used here is a resin
conmposition of 82 nmass % propyl ene-ethyl ene random

copol ymer (F239V, available fromMtsui Chem cals,

Inc.) containing petroleumresin, 10 nmass % PCE resin

of a copolyner of ethylene aBd butene 1 (Tafiner

(Trademar k) A4085, available from Mtsui Chem cal s,

Inc.), and 8 nass % COP resin of a random 10 copol yner
(APEL (Trademark) 8009T, available from Mt sui

chergnizadsis evalpaledx amchihecersecefone famiagecingd tenring recognized
<Resin B for the front and back | ayers> The resin used
heeealuated pesi n conposition of 68 mass % COP ( APEL
(Trademar k) 8009T), 32 mass % LLDPE (Evol ue

( Tr aBramiple P 2320, 15 avail abl e from M t sui

Chemicals, Inc., nmetall ocene catal yst) having 1-hexene

as a<&epﬁiz9ufer t]m@trpmnmnﬂiatarldy@pOS mass % synt hetic

silica (EAZ-10, available fromMtsui Chem cals,

| nc. ThaddedipeusddO herss ipamt sre@fn thRPo¥RICILSHNSE2 mass %
Using the resins A and B, coextrusion was carried out

peopidene-etRylebeaandysl dopblPmePd€F289¢ fRldiRMIAOIfrom Mitsui
conditions. First, the resin A was supplied into a

@OHeaxicals, Drlkh U&ﬁftaﬁﬂ‘ﬁgt PEtroRIM RsHas16URRLS ed POEI"l resin of a
Separate manner into two uni axi al eXtrUderS

E6Sd1PmerSCe th9ftld HH@ butshaUl (mﬁmaﬁéﬂl@rkmmss available
three-layer T die of 200C so that the resin A becones

EOQ&“ PLERE ChendieslisN Bc)S ARPid I.8A8d BN ? ?f random
i des. These were 25 received in a chilled roll o fB

@6%19&%&6%1313@ Qpllddé'n{d&‘ﬂ 800E: afailoble! BloGE 112685 €€hemicals,

| m was obt al ned
Inc.) of ethylene and cyclic olefin.

<Resin B for the front and back layers>

The resin used here is a resin composition of 68 mass % COP (APEL
(Trédemark) 8009T), 32 mass % LLDPE (Evolue (Trademark) SP 2320,
available from Mitsui Chemicals, Inc., metallocene catalyst) having
1-hexene as a copolymer component, and 0.08 mass % synthetic silica
(EAZ-10, available from Mitsui Chemicals, Inc.) added per 100 mass parts of
the two resins.

Using the resins A and B, coextrusion was carried out using a
three-layer T die under the following conditions. First, the resin A was
supplied into a uniaxial extruder and the resin B was supplied in a separate
manner into two uniaxial extruders. The resins were coextruded
simultaneously from the three-layer T die of 200°C so that the resin A
becomes middle and the resin B is positioned on the both sides. These were

received in a chilled roll of 15°C and cooled and solidified. Thus, a
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This fil mwas passed through a roll-draw ng machi ne
and subjected to roll-drawing of 1.2 tines in the
| ongi tudinal direction at 80C. The film was then

‘passed through a tenter-draw ng machi ne and subj ect ed

to 5 tenter-drawing of 5.0 tines in the latera
direction at 90C. Using the 3&&nter-draw ng nmachi ne,
the filmwas heated to 80C and heat-cured while
subjected to 8% of relaxation mainly in the latera

rection nd cooled. down to roomtenperature. Then,
EE’E%’ @Eﬁ?%gémdﬁ’a% petainedixed filmwere subjected to
corona di scharge treatnment at an intensity of 3.5x 103
J/ e Thag Alm1was passete thoughvwa sod sirawdng pagiiine ansk subjected to
tensions of the front and back |ayer surfaces were 46
aolldrpawing @f 112 titmes inothe dongitfidinal whisedtizn at 803Cat The film
35C for 24 hours and subjected to aging. The total
wiiscithes spassedhéhimegh & hentdabtavihg ayacledef ahh shbgcted to
obtai ned (hereinafter referred sinply as a
téntee-drayeng bff 510n}invess irY Ghenlatéhed thiectioesst 00°CheUsing the
internediate film 15 layer (A) was 46 pm and the
thitekdeawing midchihe othe fihd was hehoy®ts 80B) atShedZc®d while
each. One surface of the obtained three-layered film
vabjestdd est8%l dforelaxdtion| Bainlposi the®NafraDidifitidnl Hhd cooled
gravure printer under the followng conditions. The

dowa @f rédif teRipgerAt@iel THeh, 4DtAMBWHARsX0Othd TRR1LRBY film were
(the 20 shaded portion 20 in Fi g. 2). Such a gravure

Péibjetteddto @rbnAsschaese trdltnnt B! dd Bltbakity 095, 5’1{‘1(13 J/m?2 each,
pictures (intermttent nmultiple pictures) were

8HE thwi filtn |v@£§31r61!€di 0! (PRe Wét%ﬁglo%raﬂ Q2 ﬂ'loﬂt %%d(l%ck layer

in Fig. 2) of 3 nmeach and lateral non-printe
O th b WS 4B SH N ) nr&Aly, %hl@fol%dfﬂ% a6 wagsﬂeggtand at 35°C

urethane two-liquid type curable in one of a series

ffr 28l RouddknliSsRYRct Wot ReieP11PRY t%%alt tﬂﬁmﬁﬂ%b@%f the heat
agent, avail able from Osaka Printing |nk

$ifnkable0R tlh RIS fillt! EHusCBBPJanH'(BEEémaY@? I‘é?éxrréﬁdsﬁﬂ}ly as a
three-layered film) was 70 pm. The thickness of the intermediate film
layer (A) was 46 nm, and the thickness of the front and back layers (B) was
12 pm each.

One surface of the obtained three-layered film was subjected to
multiple imposition printing using a gravure printer under the following
conditions. The area of the unit picture is 49 mm wide x 50 mm long (the
shaded portion 20 in Fig. 2). Such a gravure printing roll was used that a
multiplicity of unit pictures (intermittent multiple pictures) were laid out
with longitudinal non-printed portion widths (D1 in Fig. 2) of 3 mm each
and lateral non-printed portion widths (D2 in Fig. 2) of 2 mm each. Using

urethane two-liquid type curable ink (one of a series of Color Ink NS PMS

with EXP11050 as the curing agent, available from Osaka Printing Ink
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(hereinafter sinply referred to as a printed film.

Next, the printed filmwas turned over,. and on the

ot her surface, an overcoat l|layer (resin D) was coated

by continuous printing coating with the 5 use of a

gravure roll under the follow ng conditions

(hereinafter sinply referred 3 as a coat film.

First, the coating area is 50 mmfor the | ateral

wi dth, and the |longitudinal width (length) is the

entire length ;n the, longitudinal direction of the
MG £ Gom ~Iebb) poromtimoipust madtiicolpri sPER6WE byast [rarried out
haded portion in Fig. 6. The overcoat |ayer is not

kaer!mig%rdmmplméfer@etbm as apintedrfilz®.so that the size

of the overcoat |ayer nmay becone the sane as the size

of t Nexprthet pparted dHmRovasThimedeaeon aind o thefaber sairface, an
carry out center sealing, described later. Using, as

avewadi tyesdresindd) was aated by comsinmosielprinting coating with the
(transparent) for coating (coating medi um EXP- 16009,
avaidfab| grafueen il kader i thel figldwikg ddndvEGns Ghereinadte), simply
conti nuous gravure coating was carried out followed by

tefyired. toTae atdviac Kllaps @Hirdtheho boating drey ¢ G0atn #yethe lateral
(D) was 1.0 jim The obtained coat filmwas slit in

whidtH, | aud diliee dbh@ituldindl heridid |(RwghB) ik aflRy antivedidhgth in the

thus obtaining a (center sealing) rolled film

[dfigidiakl BirecibATEtheeiod fifd. t Thaspeitibhtoffdohfhg iSNhown by
|ateral wdth is adjusted to 52 mm by 20 cutting the

flnsRAdeY Pdriion ihOMg0B. t Mehd 6 dresatBay@RtistAtt super{)osed on the
non-printed portion on the right side to take ou

PFinBtpREtiBRIA0 8 tKAOLHEize DFGHE WvbtdMAt A4S Blhy Bécobdtthe same
right-side non-printed portion is a position’left from

HORhPIHAY oPORL iRfht PY¥rtiodP0aNGHiHAEaQn (e le%&fﬁél@ecarry out
non-printed portion is a position left from the print

8aitbt 98altyg, 2d¥0kibbd atert N same position as edge of
the overcoat 25 layer (D) on the left-side

o U S5l RS ) B i) i
coating (coating medium EXP-16009, available from Osaka Printing Ink
MFG. Co., Ltd.), continuous gravure coating was carried out followed by
drying. The thickness of the obtained overcoat layer (D) was 1.0 pm.

The obtained coat film was slit in the flow direction to the following
lateral width, thus obtaining a (center sealing) rolled film (hereinafter
simply referred to as a slit film). The lateral width is adjusted to 52 mm by
cutting the non-printed portion on the left side and the non-printed portion
on the right side to take out printed portion (49 mm). The cutting portion
of the right-side non-printed portion is a position left from the print portion
by 1 mm and that of the left-side non-printed portion is a position left from

the print portion by 2 mm (i.e., the same position as edge of the overcoat

layer (D) on the left-side non-printed portion) .



10

15

20

25

mul tiply inpositioned in the flow direction and havi ng

an appropriate wdth for wapping a single secondary
battery. Next, the slit filmwas subjected to center
sealing using a'solvent on 5 the follow ng

conditions. First, the both ends of the slit filmare

conti nuously superposed with &/ seal wdth of 2 nm so

that the overcoat |ayer (D) may turn to the outside.

This filmis supplied to a center sealing apparatus

as shown in Fig. 3. A mxture solvent of 100 mass | )

par t $hecsldt dhexandakan m thesfopay of angpHod fakmyhaving pictures
ketone is continuously applied 10 fromthe nozzle 6 to
rhdtiply emposisipnedrin; the flaw divesigniandbavinguwugppropriate width
pressure-bonding using the roll 7, thus nolding the

forl wrapniogtaheingby srcohdary battery. This is rolled up in a

flat state. The processing rate here was 150 ninin.

The Netlé, fheatlhif ifilm wagssudhectedad teaden stéalidgdisingreetavent on
Wof 24 mm 15 Next, each of the non-printed portions
thovillandnpekonditiomspr i Bisd, ther thiooh ehds hef tthee dlitatfilm are
filmwas cut at the center in the lateral direction
contEnuously pafidrposed &fith fa esal Redtlpper2 and s®what elgeasvercoat
of the printed portion by 1 mmwas cut). Thus, a tube

{dylein (DOrmay sukglte thecrndidey Malié Gy Wasippdidaion®denter sealing
Next, a secondary battery was inserted in the tube so

hppardthe 29 grpandar Fibatd er X wastdrexe6lveat 8of 100 mass parts
predeterm ned portion, and heat-shrunk to wap the

b8S¥anelHHE 5 JWsaPNRE HEARNAARY] RBEIRY ¥ ¥tinuously applied
g%?ai ned. Referring to Fig. 5(A),y t he position V\,her}é PR

Hagh bafd §lotzies 8 NRethedshiSerpebédt FektRHEN IR ed N continuous
printed portion 20 is on thée side surface of the

B?Jstsﬁfé/-boﬁainfaﬁgirfé‘ﬁléjp@?r’?, QHQS 'xH&ﬁ%ﬁnQQHé 8D the form of a
portions (1/2d) with 1-mmw dth 25 protrude upward

gg&.doym\é%droh@erﬁﬁ he £Hde%tale. ! h%esbf’&e%ih};aacﬁé-h&@ewas 150
upper and | ower non-printed portions (1/2d) wth

Li/BhWM 4hR afe B9t d8eh thus obtained had a folded diameter W of 24
mm.

Next, each of the non-printed portions above and below the printed
portion of the tube flat film was cut at the center in the lateral direction (G.e.,
a position left from the upper and lower edges of the printed portion by 1
mm was cut). Thus, a tube film for a single secondary battery was
obtained. Next, a secondary battery was inserted in the tube so that the
secondary battery was fixed to a predetermined portion, and heat-shrunk to
wrap the battery. Thus, a wrapped secondary battery was obtained.

Referring to Fig. 5(A), the position where the battery is inserted is
selected such that the printed portion 20 is on the side surface of the battery

11, and the upper and lower non-printed portions (1/2d) with 1-mm-width

protrude upward and downward from the edges of the side surfaces. The
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inwardly by 90 degrees at the edges of the top surface

(the positive electrode cap portion) and the bottom
surface (the negative el ectrode portion),; thus

wr appi ng the battery 11. The secondary battery 11

having the tube film21 5 wapped on the predeterm ned
position is passed through a 200C hot - bl ast tunnel

for 10 seconds and sent out of the system and cool ed

down to room tenperature. As exenplified by the

per spectjve view shown in Fig i@2 t he wrapped

IWPSh Y lowex aop- mnt%ww%@ eEd) aithol wamwidih anel folded
was wrapped in a 10 conpletely tight state with a
\Jrll\sfaaqub’ybbi)f?@ﬂégmseﬁta@@e%d@ﬁ@é the Exmaptface (thexpositive 2lectrode
was carried out in the same manner as exanple 1 except
chptpadtioh mard the bottomosurfaee (hhe megdiiaeeelbetyede godtion), thus
different resin for the front and back | ayers were
veagpidhthe baitary di. t Fhetseeondurgrivattiéyt E hayeiz tHe tubedilm 21
here is a resin conposition of 55 mass % random

sapppyden thespredetermined musttiands pabsodetierotghRPEOOES hdt-blast
(250GF, avail able from Ube-Maruzen Co., Ltd) having
tuhrglefor B® secor@godydreent 0upofieht )systm s cd6léPhdown to room
resin containing petroleumresin (MR-50, avail able
teapetdrardhruzen Co., Ltd, a mxture of 50 mass %

LDPE resin and 50 mass % petroleumresin 20 that is a

hydr agenaifdlifddBy ¢he thzr%ielcﬁ)#@ lviGw IsB®Wh in Fig. 5(B) the wrapped
(cycl opent adi ene) ); and mass % COP resin (Al

8 Hard\ittel! Bl thdoMdiasd Hdwens Q@xllﬁkle's%d v@fs @rapped in a

random copol yner of ethylene and cyclic ol efin.

E@ﬁprbtagrtlgntssa‘a&e%tﬁradvﬁa%gb@y@ﬁblg%g%emﬁcé S a

resin conposition resin 008T,
avai (Il gpfd 9 M tsui Chemicals, Inc.) of a 25 random
copol ymer of et hyl ene and cycllc ol efin, described

SooUE T B U S 89500 1
that different resin for the intermediate layer and different resin for the
front and back layers were used. The resin for the the intermediate layer
used here is a resin composition of: 55 mass % random copolymer resin of
ethylene and 1-hexene (LLDPE resin (250GF, available from Ube-Maruzen
Co., Ltd) having 1-hexene as a copolymer component); 37 mass % LDPE
resin containing petroleum resin (MR-50, available from Ube-Maruzen Co.,
Ltd, a mixture of 50 mass % LDPE resin and 50 mass % petroleum resin
that i1s a hydrogenated product of alicyclic resin (cyclopentadiene)); and 8
mass % COP resin (APEL 8008T, available from Mitsui Chemicals, Inc.) of a
random copolymer of ethylene and cyclic olefin.

The resin for the front and back layers used here is a resin composition

of: 68% COP resin (APEL 8008T, available from Mitsui Chemicals, Inc.) of a

random copolymer of ethylene and cyclic olefin, described above; 32 mass %
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‘avail able from Mtsui Chenicals, Inc.) having 1-hexene

as a copolyner conponent; and 0.08 nmass % synthetic

silica (EAZ-10, available fromMtsui Chem cals,

Inc.) added per 100 nmass parts of the two resins. 5

Usi ng the wapped battery thus obtained, the

neasurenent of resilience (s89ffness), seal strength,

seal whitening, heat shrinkability, heat resistance,
content resistance, inpact resistance, |ow high

tquerature cycl e, resi stance, and wear resistance was
ddrPPEcresin (Evplue (eagistesed teadarpark)i S 1536) metallogpneccatalyst,
[Table 1] Itens Ex.| Ex. 2 Com Ex Com Ex Com Ex Com Ex
@yailekle from3Mitsi Chemjcalsodacolzaxing23dhexppgoss Rp39Rolymer
F239V (82parts) (55parts) (82parts) ESZParts)_

companest; 8748 wpss 40 grnthetic dilice (FAZ 10, cavaildde iSO Mitsui
A4085 A4085 A4085 A4085 A4085 |ayer. (10parts)

(Gizparcals) IndDpdded pef 10panas) p4t0péthe Ywo I@panst s)

(1lOparts) 8009T 8008T 8009T 8009T 8009T 8009T 8009T

(8 afising ( 8har tvshpp&d abattery Sthard sobtabeal,t she ( heastiBdment of
(50 arts) 8009T 8008T 8009T 8009T 8009T 8009T 8009T
redihibhbaCdeiffo@par seal (to@pstht spal Gdprming, he&dpskitiakability, heat
(48parts) (68parts) (68parts) |ayer SP2320 SP1520

BRI PR On B2 26 ntB2 dn PadiRe3rBanée3 dorfHigh téaperature cycle
arts) (32 arts) (7 arts) (52 arts) (32 arts) (32 arts)
eaERarRk, 6AdvvehCratl Snce A cd @b dCoat.e ATk 2badt$a8d 8Hown in
Coated Resilience nmN 59 58 59 61 50 47 65 Seal

qabkhgth Vcm 3.3 3.4 3.3 2.8 2.1 3.0 3.1
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Seal

52 51 45 40 5
Cont ent
000O0O0X

heat shrinkable fil mwas obtai ned on the

3 (/Y

Heat

resistance o 0 X X0 0O

resistance 0 0 000 O0O

| npact

resi stance 0

whitening 0 0 0 X0 0 0O Heat shrinkability 52 51

| ow hi gh tenperature cycle 0 0 0 0 0 0 X
resi stance Abrasion-resistance o 0 X0 0 0 O
(Conparative Exanple 1) First40a printed three-|ayered

5 sa

ne

conditions as in exanple 1 except that the overcoat

| ayer (D) s not provided. In the sane manner as in
exarrﬁTfébli,l subsequently, a slit film a |ong tube
| I mand a tube TT1Tm oI AcshBYeCRERONERREDRELEEY | Com Ex
WEFE obt ai ned. ®alsec&darly battdry 4s insarted in tHe s
tube filmas |i F2395 ¢OWOGFt he2Be tleFy398ing Fasgat| Fasank, F239v
| hus obt ai ni Ng8%&au affeadtss p@2nadalr| \f82peartyd eg‘ZParthe(mParts) (i)fgggs)
e a 1
pbt &f aj :‘il ieo W(@gﬁsﬁ % 7 alfﬁsy\‘ Of)giirt g 0 %‘as%‘ 1 igé%)sur‘%é;)ﬂ%zg’t (10parts)
pf vari6us i tletiogr |t isas AlTeoog ol N5hoot's | | LooRaANBIGT-| sooor
The results 3ar@paRP\Wisgalts)TRMpSts) | GFLRPAIEabYC] BEAP!| oparts)
) A printed |t Bome- I ascesed| Neeedr Jhsoodkabl sodt TMseesT | soo9T
obt &raneflhclon t|HeBpa@wre (68dartst0@ghiatth)qrig3parss) hS&x@)‘Jﬂb‘@a&S) (68parts)
exceplyehat i|nSiHe BRS20he SPEIP n $°28YY | (SF@320 jo AP232¢1) gSP2320
ackpl ayers (gﬁgﬁa’ﬁs 323pAstsh @2pants) (Ipats). (5apazts) | B3parte)g (32parts)
usedOvearvatng: |9 8oatevn s SCoibeCP d?ﬁ%& n CARML| 8B@E@d, | Coated | Coated
AV @bdiidRleGmN T GM 'X:b[ SHL - K41ETN CagS, |1 NGy ), | 7 5JTESS 7hy 65
Seal strehgtie Nim ([EVQLUE [TTEPT SEETED TT aggmay Kj, pF 1254l 3.1
TELG WhikkilE o o o X o o o
Heat Sh&‘;kabﬂ“y 52 51 52 51 45 40 53
Heat resistance o) o X x 0 o] o]
Content resistance o) o) o) o) o) 0 o)
Impact resistance o le) o) [e) le) o) X
low/high
temperature cycle e} o 0 o) o o) X
resistance
Abrasion-resistance 0 0 X o) o o) o]

(Comparative Example 1)

First, a printed three-layered heat shrinkable film was obtained on the
same conditions as in example 1 except that the overcoat layer (D) was not
provided. In the same manner as in example 1, subsequently, a slit film, a
long tube film, and a tube film for a single secondary battery were obtained.
A secondary battery is inserted in the tube film as if to cover the battery and
héa.t shrunk, th.us obtaining a wrapped secondary battery. The obtained
wrapped film Was subjected to measurement of various items in the same
manner as in example 1. The results are shown in Table 1.

(Comparative Example 2) |

A printed three-layered heat shrinkable film was obtained on the same
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5 catal yst, available fromMtsui Chem cals, Inc)

havi ng 1- hexene as a copol yner conponent; and 0.6

mass % synthetic silica (EAZ-10, available from

Mtsui Chemcals, Inc.) added per 100 mass parts of

the two resins. In the sane manner as in exanple 1,
subsequently, a coat film a4#4lit film and a |ong

tube film were obtained. A secondary battery is

inserted in the 10 tube filmas if to cover the

battery and, heat shrunk, thus obtaining a wapped
sQRUKERS\AHE exapplerdexepphithat invbdggeeef the resiaB for the front
subjected to neasurenent of various itens in the sane
raArhackalayprs B¥hipersamplafe a yestycompasdiczhwiws uged having: 93
Table 1. (Conparative Exanple 3) 15 A printed

mass | GOE, xasim dAPFIn B0AREbeail 4blm frers. Mbtsaii St mivaihydne.); 7
same conditions as in exanple 1 except that in place
ofassé LkPPE Bdior(Evebid (registesmidtiadelndrky & 288), metallocene
exanple 1, a resin conposition was used having: 48

candySty CORladde nfroAPEUIRQ0IChemiealspliine) flidrinly tlshdxene as a
Chemicals, Inc.); 52 mnmass % LLDPE resin (Evol ue
¢opdymeercothporeaerand) 0. 6Pm2320% swmithktiocsliea ZBAZ-10, available
catal yst, available fromMtsui Chem cals, |Inc) having ‘
frolte Miteun €hemicaR [46B raddedPPseND0 @Ak Pabts 8BS $h&dtwo resins.
synthetic silica (EAZ-10, avallable from M tsui

Ghehe cahfo mdither OdedxPRIPIL A0 sABSSURAMLES aOfodt It WP slit film,

resins. In the sane manner as in exanple 1,

80 3ERUGHubY, fildn GReke bbtathed SAisbediddPy Battdr 98 ih¥dRed in the
film and a tube filmfor a single secondary battery

S FORL AsNETto 28véy $RE MREY, Rkl BbYt ishriAREthEd dMtaining a
the tube filmas if to cover the battery and 42 heat

WRABING sbEB1R1 0D 154 té THY 8PREHe3 SFRRAY ARAL &85 Yubjected to

The obtained wapped filmwas subjected to _
RRASHFAABRT 0P Va¥idlk Qbsmb iR hel SarhbSnaAAEr a§BREtardle 1. The

exanple 1. The results are. shown in Table
tdsuRarRdhow ENATRb R 1)

(Comparative Example 3)

A printed three-layered heat shrinkable film was obtained on the same
conditions as in example 1 except that in place of the resin B for the front
and back layers (B) in example 1, a resin composition was used having: 48
mass % COP resin (APEL 8009T, available from Mitsui Chemicals, Inc.); 52
mass % LLDPE resin (Evolue (registered trademark) SP 2320, metallocene
catalyst, available from Mitsui Chemicals, Inc) having 1-hexene as a .
copolymer component; and 0.6 mass % synthetic .sih'ca (EAZ-10, available
from Mitsui Chemicals, Inc.) added per 100 mass parts of the two resins.
In the same manner as .in example 1, subsequently, a coat film, a slit ﬁlm, a

long tube film, and a tube film for a single secondary battery were obtained.

A secondary batte.ry is inserted in the tube film as if to cover the battery and
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5 Aprinted three-layered heat shrinkable filmwas

obtai ned on the sane <conditions as in exanple 1

except that in place of the resin A for the

internediate layer (A) in exanple 1, a resin

conposition was used having: 87 mass %

propyl ene-et hyl ene random copst yner (F239V, avail abl e

from Mtsui Chemicals, Inc.) containing petroleum

resin; 10 mass % POE resin of 10 a bl ock copol yner of

eth Iene and butene 1 (Tafiner A4085, available from
g@uhr@bntbm obtaiming a ayrdppedresscondauPbattern ofhe obtained

random copol ymer (APEL 8009T, available from M tsui

Greppedifdm wras. juljectednid ereasanement bf yarwiuefitemslim the same

the sane manner as in exanple 1, subsequently, a coat

fmdmmeraas iql éxarhplen. th@ngsultmere‘shawn am@ahld Bibe film

for a single secondary battery 15 were obtained. A

secofCanpabativeExanpledserted in the tube filmas if

to cover the battery and heat shrunk, thus obtaining

a wr Appeatedethraddsyereldaidarshrindkublefilal #ad obtaidRedbn the same

filmwas subjected to neasurenment of various itenms in

thedisione ARTACExARpld) 10668 that THEplaRs Ubft $har®sihMWTor the
in Table 1. 20 (Conparative Exanple 5) A printed

inveeredaueriade NEA) i kil € 4 kéﬁh%}ﬂ@iﬁbﬂ@%@ﬂséd‘%avmg
same conditions as in exanple 1 except that in place

87 fnﬁ@s rog ShropHldrf-etHiend HhRHARALS AyhRYF(FLFVV, i 'é}/allable from
exanple 1, a resin conposition was used having:

WEiSSu YO RS ARMIE rﬁcatdayﬂtm@ Cﬁ@@%ml&ﬁ%hmro ﬁa%%éﬁ%/POE resin of
avai | able from25 M tsui emcals, Inc cont ai ni ng

Re§IHOL %Hlsms,fﬁl%éﬁf %ene angx{% %Ca‘%eﬁssll E're&;ﬁl 43A4@s!9' 2¢dilable from

copol ymer © ut ene ner A4085,

Mﬁ@édlaéhgmn%ﬂgn IIM )] Siild gqg{ﬂysgai/scg) ?_ngO%n% rAAd0RS %o;/Blymer

resin a randonlcop

@NPELagtb(ﬁ)'lﬁ rﬁ%l%ié% on M G2 ChediPAs) Iﬁ’é ) 8f Q%ﬁ@fie A cyclic

cyclic oléfin € same nmanner as i n

SIESEA4GNIHeY sade RGhnkt a8 infexample 1, subsequently, a coat film, a

slit film, a long tube film, and a tube film for a single secqndary battery
were obtained. A secondary battery is inserted in the tube film as if to
cover the battery and heat shrunk, thus obtaining a wrapped secondary
battery. The obtained wrapped film was subjected to measurement of
various items in the same manner as in example 1. The results are shown
in Table 1.

(Comparative Example 5)

A printed three-layered heat shrinkable fillm was obtained on the same
conditions as in example 1 except that in place of the resin A for the
intermediate layer (A) in exampie 1, a resin composition was used having:
40 mass % propylene-ethylene random copolymer (F239V, available from

Mitsui Chemicals, Inc.) containing petroleum resin; 10 mass % POE resin of
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5slit film a long tube film and a tube filmfor a

single secondary battery were obtained. A secondary
battery is inserted in the tube filmas if to cover

the battery and heat shrunk, thus obtaining a wapped
secondary battery. The obtai ned wapped fil m was

subj ected to neasurenent of a@rious itens in the sane
manner as in exanple 1. The results are showmn 10 in

Table 1. The Enbodi nents herein described are to be
considered in all respects as illustrative and not

meblock copulymeérhef sthypenefantdHeutiene eh{Tafmerh84085 bavailable from
determ ned not by the Enbodinments illustrated, but by
MieswipQhodscale) Bnek,andb0 mhks Ch QB seshi ofh acmmelom copolymer
wi thin the nmeaning and range of equival ency of 15 the
&nP®108008T adviElable fidierMiteus Oheneioalg [he) bé eeliflenc erhd cyclic
therein. | NDUSTRI AL APPLI CABI LI TY The present

oENt i RNthe sbfROnfa@metd id axempledl sabséqialtlye o coasfilm, a
for wapping secondary batteries one by one. 20 44

\ﬂl@tﬁlhf' &16hgRAbe Shlnd,: aid BItibé el f&eatsm@rel Bécvpldary battery
filmconprising= an internediate |ayer; a front

b AR alEr @%@c&u@ﬁ?kbwéf}aQE ih8yeEd S8 e eaBEedilas as if to
to 5 sandw ch the internedi ate | ayer; and an overcoat

eﬁr tFe rb"a'@ﬂﬁ‘} QR4 L Oghxtlﬂfk fOAR oBHAARE al ¥8pped secondary

ereln |nterrre iate ayer contains first cyc I C

I
ang{ ekd " 4o nadrapg%io%ﬁggpﬁ%u%ﬁe&@w eRs Aloment, of

a-ol efrnor of propyl ene

gggm{ﬁgg%lgg iR tRb Rhinfl anagglelﬂast feetdBple Ble furfﬁs%g@e& hre shown

2K SUTface respect|v y contain
in Table 1.

The Embodiments herein described are to be considered in all respects
as illustrative and not reétrictive. The scope of the invention should be
determined not by the Embodiments illustrated, but by the appended claims,
and all changes which come within the meaning and range of equivalency of

the appended claims are therefore intended to be embraced therein.

INDUSTRIAL APPLICABILITY
| The present invention is used for multilayer heat shrinkable films for

wrapping secondary batteries one by one.
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second cyclic olefin resin and linear |owdensity

pol yethylene resin. 2. The nultilayer heat shrinkable
filmaccording to claim1l1, wherein: the random
copolynmer is included by 95-55 mass% and the first
cyclic 15 olefin resin is included by 5-45 mass%in
the internedi ate | ayer; and 44e second cyclic olefin

.resin is included by 55-90 nass% and the |inear

| ow-density polyethylene resin is included by 45-10
mass% in the front surface |layer and the back surface

Mayatris daspatisi vel y. 20 3. The nmultil ayer heat
shrinkable filmaccording to claim1, wherein the

a-olefin has 2 to 12 carbon atons. 4. The nultil ayer

he shy ] fi ' 0 .m.1,. wherein 45

t hzf'ovgg ié{(}g?i?%‘}gefe}#éﬁmssﬁgnﬁ%%ég%flﬁla%or yﬁl@n esi n, L
ur et hane resiqd ol(rz} n¥.l on resin. 5. The multilayer. heat
shri AR ABIE AR 2¢E ai ng to claim4, wherein the

overcoat layer. is,fornmed,of acrylic,.resin. 6. The

i 481 B9BE SHECeS S Ao or AR GGG oS SiAnged as to
wherein 5 the internediate |layer. is thicker than the

front sufd Ché;‘@ﬂné‘?ﬁﬂn? atoler avt ace |ayer. 7.

The mul til ayerl heat shri pkabl e fid‘m accordjing . to claim_
1, t#B o¥ArGoat layerjanrarged Py tep . ogghe frong surfpce layer, wherein:
mul ti | ayer heat shrinkable film accordi ngﬁt o claim1,

wher B Integmeggateniayrn eaatains st syelie o4ghn apen aad a random
0.2-2.0 pm _9. The nultilayer heat shrinpkable film

accor di n¢ppodymprphethylope aadanather gralefin o & ypmdope copolymer

overcoat |layer is 0.5-1.5 pm 10. The multilayer heat
shri nkabtlepropylangcant enathargr-eledinmand wher ei n

the front surface layer and the back surface layer respectively contain

second cyclic olefin resin and linear low-density polyethylene

resin.

2. The multilayer heat shrinkable film accoiding to claim 1, wherein:
the random copolymer is included by 95-55 mass% and the first cyclic
olefin resin 1s included by 5-45 mass% in the intermediate layer;
and
the second cyclic olefin resin is included by 55-90 mass% and the linear
low-density polyethylene resin is included by 45-10 mass% in the

~ front surface layer and the back surface layer, respectively.

3. The multilayer heat shrinkable film according to claim 1, wherein

the a-olefin has 2 to 12 carbon atoms.

4. The multilayer heat shrinkable film according to claim 1, wherein
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the nultilayer heat shrinkable filmis in a formof a
tube fornmed by folding a 15 flat nultil ayer heat
shrinkable film the overcoat |ayer being on the
out si de, both ends of the flat nmultil ayer heat
shrinkable fil moverl apping, the overlapping ends

being sealed with a solvent. 45l. A wapped battery
wherein the whole is wapped with a multilayer heat
shrinkable filmexcluding a positive el ectrode portion
formed on an 20 uppernost surface of the battery and
she overcoat yes in fymdd ef airgbic resia, asethiamermedinmwraylon resin.
bottom surface of the battery, wherein: the nultilayer
heat shrinkable filmhas an internediate | ayer, a

frogt Eﬂﬁﬁlﬁfé{t‘eﬁe%ﬂ%ﬁggﬁﬁ AHLS Sr(iiﬁ%etro A8im 4, wherein

arranged as to sandw I'nt'er medi at e Payer, and

- f 5 thef t
B BB R A ol OO0 R 8B.Der Contai ns i rsi

cyclic olefin resin and a random copol ynmer of

~ethylene. and another a-olefin or a random copol yner

of @r opbhe multihalyembeateshrinkable filmtansofdingttoselafrack wherein

| ayer and the back surface | ayer respectively contain

tloe swteoncdiatel layenliethickeeshanahd fromeanrfhosdagrsand the back

pol yethylene resin; the nultilayer heat shrinkable

futfare tayerocessed into a formof a tube, the overcoat

| ayer on the outside; and the tube of the nultilayer

heat shrinkable filmis placed over the 15 battery as

if 40 t r . The. .

w abpect Barr IRIARE 55X AR08 BB 46rah wIBim . the entire
1 3] r shrinkable filmis in a formof a

P%%%h%%¥%é%)g§%ﬁ%lding aflat rmultilayer heat

shrinkable film the overcoat |ayer being on the

out si de ) )
8. The multilayer heat shrinkable film according to claim 1, wherein

the thickness of the overcoat layer is 0.2-2.0 pm.

9. The multilayer heat shrinkable film according to claim 8, wherein

the thickness of the overcoat layer is 0.5-1.5 pm.

10. The multilayer heat shrinkable film according to claim 1, wherein

- the multilayer heat shrinkable film is in a form of a tube formed by folding a

flat mulfilayer heat shrinkable film, the overcoat layer being on the outside,
both ends of the flat multilayer heat shrinkable film overlapping, the

overlapping ends being sealed with a solvent.

11. A wrapped battery wherein the whole is wrapped with a multilayer
heat shrinkable film excluding a positive electrode portion formed on an

uppermost surface of the battery and a portion of a negative electrode



10

15

20

both ends of the flat nmultilayer heat shrinkable film
over | apping, the 20 overl apping ends bei ng seal ed

with a solvent. 13. The wapped battery according to

claim 11, wherein: the random copol yner is included by
95-55 mass% and the first cyclic olefinresinis

i ncluded by 5-45 mass% in the4d nternedi ate | ayer; 47

and the second cyclic olefin resin is included by

55-90 mass% and the linear |owdensity polyethyl ene

resin is included by 45-10 mass%in the front surface
feryeed am@ hattomasifacgraf dbe basteay, whergdact i vel y. 5 14.

The wrapped battery according to claim 11, wherein the

a- ol tié¢ muwlsdayer heatlshrinkable Himoriys 45 intiireediafepkager, a front
battery according to claim 11, wherein the overcoat

| ayer i sstidacethyelr sack y back sesfave layet banerarngedms trsandwich
nylon resin. 16. The wapped battery according to

cl ai m 15thevieteeimedidte layer,cond anlévdraystr layer fartaegbddn top of
acrylic resin. 17. The w apped battery according to

cl ai m 11theMienestirfabelayeit er nedi ate | ayer is thicker

than the front surface | ayer and the back surface

| ayethe iStermediyvealagesd contdinsyins et vlefi® résial MHd % random
wherein the thickness 15 of the overcoat |ayer is

0.2-2.0 gdpolshBer bRethylaRPaddbAidtAkY aafl6@h G ROrdrRloph @bPdlymer
18, wherein the thickness of the overcoat |ayer is

0.5-1.5 pf PRopdfene'fed WhatlRgd-BRIEry according to

claim1l, wherein the battery is a secondary battery.

20 the front surface layer and the back surface layer respectively contain
second cyclic olefin resin and linear low-density polyethylene
resin;

the multilayer heat shrinkable film is processed into a form of a tube,
the overcoat layer on the outside; and

the tube of the multilayer heat shrinkable film is placed over the

battery as if to wrap the battery and heat shrunk.

12. The wrapped battery according to claim 11, wherein the multilayer
heat shrinkable film is in a form of a tube formed by folding a flat
multilayer heat shrinkable film, the overcoat layer being on the outside,
both ends of the flat multilayer heat shrinkable film overlapping, the

overlapping ends being sealed with a solvent.

13. The wrapped battery according to claim 11, wherein:
the random copolymer is included by 95-55 mass% and the first cyclic

olefin resin is included by 5-45 mass% in the intermediate layer;
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and
the second cyclic olefin resin is included by 55-90 mass% and the linear
low-density polyethylene resin is included by 45-10 mass% in the

front surface layer and the back surface layer, respectively.

14. The wrapped battery according to claim 11, wherein the a-olefin has

2 to 12 carbon atoms.

15. The wrapped battery according to claim 11, wherein the overcoat

layer is formed of acrylic resin, urethane resin, or nylon resin.

16. The wrapped battery according to claim 15, wherein the overcoat

layer is formed of acrylic resin.

. 17. The wrapped battery according to claim 11, wherein the

intermediate layer is thicker than the front surface layer and the back

surface layer.

18. The wrapped battery according to claim 11, wherein the thickness

of the overcoat layer is 0.2-2.0 i1m.

19. The wrapped battery according to claim 18, wherein the thickness

of the overcoat layer is 0.5-1.5 pm.

20. The wrapped battery according to claim 11, wherein the battery is a

secondary battery.



