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1 DESCRIPTION Release Film 5 Technical Field This invention relates to

a release film. More specifically, it relates to a release film that can fully
satisfy the performances required of a release film for use in the

production of a ceramic sheet. 10 Background Art A release film using

a polyester film as a base material is used as a carrier film for producing a
ceramic sheet (green sheet), etc., used in the 15 production of various
ceramic electronic parts such as g@é@%&?&%lc condenser, a ceramic
substrate, etc. A ceramic sheet to be used for producing a stacked
ceramic condenser is produced, ggrgé(grsngle%ﬁ/ applying a ceramic slurry
which is a dispersion of a ceramic % powder, a Binder, etc. in a solvent

on a carrier film by reverse roll method, removing the solvent by drying
uq%eéﬂ%a%é? fol,cri%%&eramic layer, then, forming a metal film to constitute

an Internal electrode on the above ceramic layer by vapor deposition,

printing, €t&.i 25 ihareby formiricea atetal film/ceramicdayer/caider filmiore
compaosite; materip, and regioyingehe sarrierdfim e gompasite. .
material by peeling it off. A stacked ceramic condenser can be o tained

by Stackintfthé I506-plodubed hfetalanfceramtdayerBocdompasitesase
majerials in-desirable,dimensions shetpressing the stacked corpasite.
materials, then, cutting the hot-pressed product to have the form of a
rectangle, thereby obtaining a chip-shaped stacked material, calcining the
chinshaped:stacked material and forming 2 an external electrode on a
predetermined surface of the calcined product. Meanwhile, in recent
years, it ¢ dEMARASE inthetiefFof CorilenSersStichasstd®keditetamicse
candensess toiipciease tha:density:of cireuit parts astheyragle by a
d%v@\z/nsized anlgll grgatly increasegélin capacity. Therefore, there arises a

nESd B fufther and furtier dacreass the thibkiess bF 8 tetf&mic Sheet
ugechand td furthef incredse the cwimaber of dayers etthednteenat 40suck as a
elggta[g%% ce Igpnvgyecvecrb\ﬁv %%éhe thicaknes§ of a cerargictshegt is .
decreased of when the number of stacked Sheets i increaséd, evena © -
slight nondumiforarity dn thesthickhesdef aserhnfioshepetccauseésthes stacked
positianal lati in ro I i@ nce proposed. .
th%%%%ﬁh%%ﬁ?%ﬁ%iﬁém%%?g é%%m?f%ﬁegt%% e%:{;i‘r(’)dgézecii ppg yng
sRoul§ bridetreastahy decrelising tife therinarddformatforofeecanier
filga,instbe prodyctionof the ceramig sheet(see 20 Ratent Racument 1), 1, .,
Patent Document 1 describes that since the thermal deformation under

h&&iiréatmertt sty Sl sotBRE a4 iHe BbSolatelvaiiEs &hdimtHsbgal
charge-ratiestuneer astiass obbAZMRart+20C hoth.in the dongitudinal

direction and the width direction are 25 0.3% or less, the non-uniformity in

& thTckness Bf ALehiHit ShEBLH Felobiaiiedcah fe-&5ipresser the
above ceramic layer by vapor deposition, printing, etc.,
thereby forming a metal film/ceramic layer/carrier £ilm
composite material, and removing the carrier film from
the composite material by peeling it off.

A stacked ceramic condenser can be obtained by
stacking the thus-produced metal film/ceramic layer
composite materials in desirable dimensions, hot-
pressing the stacked composite materials, then, cutting
the hot-pressed product to have the form of a rectangle,

thereby obtaining a chip-shaped stacked material,

calcining the chip-shaped stacked material and forming
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Generally, however, a ceramic sheet is dried at a temperature around

100C without being held in the width direction. A carrier film used in the
production of the 30 ceramic sheet therefore shrinks in the state of being
almost without any tension in the width direction when the ceramic sheet

is dried. Therefore, the use of a release fifn having low thermal shrinkage
factorsJnhe onoitvdinal dicection,and ip the.width diregtion n the 3 state

of being tensioned as described in Patent Documerﬁ?jlngaag Aot %%yce ob the
ovefcoRié ik SiRfkagé non-uniformity of a carrier film in all the steps up

to the drying of.aceramic film.-The thickness non-uniformity still takes 5
place in a ceramic sheet produced, which leaves a problem that positional

devidiibhs Of ifterarEREH§des Gt BURRG feacstaskingic dawtrersers

when a cetanisshepthasa small t@gk@%%{t@thigmga%esr%gggeae £o
of a caérier film 10 causes a defect brought by the occurrence of a pin hole

or'tfie Bk 6Fa BEANTE ShéetvHEH fdisled Bff CRINieR idads to a

detreaserioproductivitg. Bhat is: when-aeeramic sheatias asmalk , cper
thi(glér&erssa eve@kilmp%lgablﬂg surface defects such as scratches, foreign 15
sUDSANcas etc., on & CATiBFfith, Which A5V BEeh &StRehtioaR and to
nefligibte:problems,amay be@pparent as arcausederpin olese et Qi1 1
ceﬁ@'%qz%e&é Io be obtained. As the downsizing and capacity increase

procee recently in the field of condensers, therefore, a carrier film for
producingFoveramiic shdetns equiretd iohave higher-aceiagynic sheet is
di@§g§@gg[§ataggjt qlhi@ﬂgr-lel\l(r(]-'[:l!osrrrlo%tgeréip%%iI sgrfa?%rour?hness.

On the other hand, when the surface of a Carrier i isEhToot ened,
peclehaRFRGte a0 ircrédses For example] ihen the applicatien speettness
of aecerapm ry isd a i in uctivity, there.is . .

e o praoo ot 3 Spark R TADE o (I SRS e Heg BF g S a0
oUt A -EHTIBE il §6adimg fire 30 to easily break out. Further, a ceramic

sheet is charged wihelecticitywhen the,geranyic sheet is senarajed from

a carrier film, and when the ceramic sheet is sacked in the subsequent

stBPAth8dharde BEviateSTHaPbSitEHBF an Fitefrl Bleedvdedn sheatiier be
filche drhavingiaismanthersusface, it isstranuonsly requitsdiiginhibit the .

p%el char €., In particular, in the productiop of a ceramic sheet having

a Shiall thickidsd (1A Gfie TS E4Sdntials hBforls fBtain et (see
alfevechigheracmeacy dimensrenalstability-and high:leyel-smaothening - +
(sQ:called surface roughness)_but also to highly control the flatness of a
fil%%ra%-.%t é}?vh%%ef g%ﬁ‘?egﬁl?no A& 51%0r ﬁ&%ggs,%e%tiﬁﬁﬁ Y amic
slufy themah comesitorly defecthvelyshave! a thickress aondamnifermibys i ona 1
angl a ceramic sheet hence comes 10 defe(r:%vely have a thickness o
non-uniformity, S0 that stacked ceramit-cotidensérs dohfe fothe 20°C both in
n&ARINFOI ik baPariy. Méaswhiletheadowdheaniedfiim isigenerdlyn are
used,1sinas here it i N, m. of a roll. Since
hgv'v%vé)r,,%%aé%;g%ezg%é}aéﬂ)?mﬁe%s%r agcg?;it %%sl%%gry%ﬁcﬁca%?g’ to of a
cAGSPH prolfIBRST the dbformiatien BEE releforine eteupihite itdstaken up

or carrieds #ris henae geneigbpiastice to.employ 20.condjtions under s .

which the hardness of a roll is increased high so that the roll is not
dERIARBHANT f61Pn WheH Be ABOVE carrieh il iSomken upsd thelformiof avidth

ralli Howeven, when dae-rollhardness is deehigh, thecarrierdfilm s igbledo, ;.
track the, form of a roll, and 25 it is prolonged due to an’ impalpable defect
of fie 15 c%yéer%ﬁ NG FESHIRER p%%?ﬂ&?ﬁ%sé.n thf pafficifarcih theing

peddustion wf atcenamicrsheethaving aismalhibickngss, (LM eeless) ithen
ist%ssential to.highlg control thg non-uniformity of the film. That
e Ceramic - sheet 1s dried. Therefore, the use of g
release film having low thermal shrinkage factors in the

longitudinal direction and in the width direction in the
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30 is, when a carrier film defectively has a thickness non-uniformity, a

coating of a ceramic slurry thereon comes to defectively have a thickness
non-uniformity, and a ceramic sheet hence comes to defectively have a
thickness non-uniformity, so that stacked ceramic condensers come to be
non-uniform in capacity. (Patent Document 1) JP-A 2000-343663

Summary In a first aspect, there is provided.a release film having a
reﬁ%s%ela)?gr &% éﬁ%atscteé%’elgﬁ?g%’eaoﬁ ac%dﬁ’fésér@fﬂm?%hg?eﬁrﬁh% ocument
releaserlayerccontdihy Ochraass¥eor thereshut 10kmassthon lass; Fasefli ty of
on weight of the.release layer, of a surfactant, wherein: the e%op ation
rﬁiocé%n of tﬁ(ﬁe edse |ﬁnlin%%§ Ig’r;%g?t%ainiépdi?gct%%eat bgé%ghe%faa
tersionof®.Z N4Pa Givaorebiutidne MPaoriess isfexarntethonsthe éleasg e =
i indbe Joncjtdineldvection of e elegse fim sptisfes e ollawing
expression (l), the elongation ratio (Sw) of the release film in the ditection
p&eRhdieilaf ie therloAgituding diréefiorratiione wiferia tensionlof 0.01
MPasis exgred opdhe relgase il indhe dirgetion perpendicular to the
longitudinal direction of the release film satisfies the following expression

(2), the thEHRaFEEngatioRrafio CELSHIDY oftheselcags fifm #thel
longitudinaldirection af 109C whenna-load.is.exgrted g the release filme; ;)
satisfies the following expression (3), the thermal elongation ratio (FIS1-0)

of thaF8fReade fifth it the tiR3tHiBh pEipenafuRl 8- e RABItGding pin hole
disection-ati300Swhen Be lead-is.exerted ondhe relaase film satisfies thes
following expressjon (4), and the thermal elongation ratio (HS"D) in the .
Io%gﬁudiwgllﬁ%cﬁgﬁ fdthe thePraF EBRAGatidh RESIHSTHY rithe That is,
diseetionsperpendidulastodbe lengitugdinahditaction satistydhe fellpwing
ex%regiio%é )é 0.5096 - O.Aa's < Sntw:D < 0.096IX - 0.25%% wherein X is

2 TERSOR IMPS) SXartétt 6n STt Tnft afss ardox 74 VAR 0. FRiFaie™
monk butd OMPaor dess, éhb64 Sxal:2{B) -G.43w-0.k(3) cR.GeHS Th<en
-0.2.(4)_HSmD>HS FD (5) . .. Inasecond aspect, there is provided a
filcrjr%f%ﬁetkgtllcs}% 7T roﬂ%(%%aﬁ%el(? éf t |rr?§) %63 Sg’rerf{ea setim A& detned 25 @
irctesisciesure imthecfosa of atroll, the folkhavinga surfabe fyer haviag
aMigker's hardness (Hv) of O or more but 450 or less. 5a Disclosure of

the Invention This invention has been made in the light of the above

prior art, &fdl it ECariehjeet GithE iAvehtionke providd aTelease filr grated
has aappiopriate ditensienal change,ralio undeg tension under heat,

when a ceramic sheet is produced, that is excellent in thermal shrinkage
bSfAhEe Wheh'a Berafific BRRYHS #Red SarftEthaiidly Shfsies e required

pedommances 1gguiret torarglease fila nsed farthe preduction of as
ceramic sheet. The present inventor has made diligent studies for

oVereBfing e b VBB OBIRIHS  As Arellft fitiias BeMPIABThat a

release filpm haviag acspecificelongatinanatic. undera specificrload agda; =
thermal elongation ratio under no Joad can satisfy the performances
Qe S TS s B (B Chont T A el Sheeesrd Tor
thisinwehton wasbeehacegndingbecompletesked dhakischisinventiourry
pravides a release film having a release layer on at least one surface of a
R e e R
intredéngitldinad divketion ahE00Gwhen aktensiol DADIZEMPa orakereplace
but 4.0,MPa oL less s rted on_the rel film in the longitudinal .
direction of the el§§s§ ﬁ%ﬁ% tis ilé% tﬁge ?o%]%e\]/'ﬁv#n%rexépégs’ioni ?ﬁlalngth%lre
elonga#en ratio (ST ¢hiite relEusE Ty in the cireetion petpeaticiar tharged

the: longitydinal direction g1 100C whena tepsiongf 0.1 MPads exeded
on the release film in the direction perpendicular to the longitudinal
dirEfbrPoftR& FelBase filif saffidlidswhern the ceramic sheet is

sacked in the subseguent step, the charge deviates the

positicon of an internal electrode. In a carrier film
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6 the following expression (2), the thermal elongation ratio (HS) of the
release film in the longitudinal direction at 10000 when no load is exerted
on the release film satisfies the following expression (3), the thermal
elongation ratio (HS) of the release film in the direction perpendicular to
the longitudinal direction at 100C when né load is exerted on the release

fil%)a%atisfies the follg\ﬁ/ing e>§£r%ssion (4%, and 10the thermal elongation
ratio (HSMDB) in the fongrtudmar direction antth tErHATBRngafiGiitatined to
(HSTD)intthé dérectarlperpendicular to the longitudinal direction satisfy

the following expression, (5), 0.0961X - 0.45 5. Smn 5 0.0961X - 0.25(1
15 whereii f%a}fet;te:’h%}'gng(})\ﬂPé)nexJ%r &d ]hoa%%ﬁf:h G aPega, %n&&?(r@ggc) sheet

valae 0iQ.22MPa=z0r mareibtut de@MPalordess; 0 6 8TD < 0.2(2) essential
-Q,4HSMP0.1(3) 20-0.6HS TD Ic -0.2(4) HSmD > HSTD(5 Further, .
the release%ilm of this Elstfslvengorﬁ3 p?‘e%ér(é thﬁaqégae Taximum ngfﬁj(a?nnaa onal
infthé Padge ot F00nmigmerevisut 6809t belesswherdtsreldasé layerface

23 sydacRisdnegsired with 4 stylusdhree-dimepsiopal surface roughness.
measuring apparatus. Further, preferably, the release layer surface and
thelstifface’ditthelside WaFRg M oTelease Tayet haveasmaxipeerhdightness,

(Rmax):ef 509 nym of mare hyt 60Q Tn-ok less,30.respectively, when

measured with a stylus three-dimensional surface roughness measuring

affarafis® Efhier e réleade 1St EfraBly WS BCsURakiant @bftent

ot@banass Yrerdnore-buld Odpassdo0s lessthased.amtheyeightof the
release layer. Further, preferably, 7 the thickness non-uniformity in the
(OT G UTRARird B 1673 D6t 1bs, B HeR i HeAGIRA HREERBR % 3.0

Ywoni¢ss Feirthercareferablycthedalease fayer isi formegg by applying a
release-fi%q:e-afsn folglrmng caomposition to a monopaxially, stretched polyester

film. & Telease film of thid TAVention s preferably’a reledSfifnfrory used
protdueing ts.ceraniie sheett Inipartieldar; itip pieferaibdy & seleasesfiln for1: .

1Q producing a ceramic condenser. ., This invention includes a film roll

tha%rls olitarlir%éd%)ye?gkiné%pgtﬁg ahove %eelggéee |I%?’leﬁlthCen?o(r?:r‘ri1 of & foll- ==
ahl whose relbparfaceingerliasd ¥ickershardaess (Hoiof @rorariorerzut

430 prlegs TS Todnwentiominglydes aprocess of using, as atelease

film for a ceramic sheet, a film having the properties ojsT the above
eXpreséivns D) to (B). BEstMEdEfol Sagaing OUBthel Averition<2a. this
invsntian; the Machine-digaction in the forpation.of afimwille ;o
sometimes referred to as the longitudinal direction or the length direction,

ahB A& 8ifEQioh FBrp&fdiCiartothe IGithdinal BRéctidhL semetmes agorn
thenwiglth Hirectionar lateral directian. w5 sRelgasefilly> in the form of a

roll. However, when the roll hardness is too high, the
carrier film is liable to track the form of a roll, and
it is prolonged due to an impalpable defect of the form
of a roll and results in poor flatness.

In particular, in the production of a ceramic sheet
having a small thickness (I pm or less), it is essential
to highly control the non-uniformity of the film. That
is, when a carrier film defectively has a thickness non-
uniformity, a coating of a ceramic slurry thereon comes
to defectively have a thickness non-uniformity, and a
ceramic sheet hence comes to defectively have a

thickness non-uniformity, so that stacked ceramic



The release film of this invention is a release film that has a release layer
on at least one surface of a polyester film and that has a specific
elongation ratio under a specific load and has a specific thermal 30
elongation ratio under no load. The release film of this invention will be
explained below with regard to its properties and constitution. [Elongation
ratio (SmD) in the longitudinal direction] In the release film of this
invention, when a B tension of 0.2 MPa or more but 4.0 MPa or less is

cexdetedithereendndhiemaditine diregtienof the release film, the elongation
ratio (3mD) thereof in the machine direction at 10000 satisfies the

follow nétgﬁpré)ggi@ﬁ'g( ja%é%aﬁ”iéz{éé /release film composite material
Ssngenerally carried in a state where a tension is exerted thereon at a
tempgrature around 00C..When 100C is selecte as a temperature
cqndi?l%n, gﬁse?rg?gﬁg é%ﬂtﬁé%hoé’ AL AESH %%ﬁﬂ]af?as\?é‘b LErBS g%fﬁn?ﬁt@d?‘m one
sQGOYEINXlY GASEKI W @00BE XleB:AB{d) contaily thienexpression(i); Y0 isiasY or
dension (MBa).exergd an.a imunitarea, and X isa valug of 0.2 MPaar
more but 4.0 I@IP@ or.leiss: Whgéén‘t eaiaéﬁ%%ﬁ%%ﬁ%\ﬁv}earﬁg'( m nﬁ%q R Sloyote
rasAvifivaled eesedion dreririer OHR evalgesohlefORavillsideattie 4.0 MPa

oRRQYR expiessipmhihkidhe ghrinking Qgﬁﬁﬁiﬂgmﬁcmﬂ]'%#ﬁ% lr%%%&:uﬁimagaﬁsﬁes the

direction is greater than the carrying tension of a ceramic layer/release
Hlir Bisrpsitiotatefiariaatios Eieshin) shiimiest Hrs RONSRaitormsndicular
wihthedangiivdinaldirestionio causs heidhicknes s mans WHMIIRSf @lease film in

”1cie amic sheet. When the elongation ratio (SmD) in the longitudinal )
i VU GRS AR el VST B et el Saesipen dilexpradisoing fyllowing
etheshrinkingestiessiaiadineinang 128, |orgitedinakditpetiondssmalsatha tion a

. rying tension of a ceramic layer/release film composite material, so
iR S A PEBIF T EAULR tHR RHIEKERSY - the thermal
elogrimifeimitSef e thranhissshizetn Whéreiheglopgaiioms atigs|GmR)igaiRlirection

h& .30 satistying the above expression (1), the shrinking stress i _
A IO AR e (B NS SO LR o
thareet almigdayeriielédSe fiinthebmposite miataiial psbtith dicthelthiekasas atio (HS )

: | ' UG sh 2.0btained in longitudinal
b BB B R e R o
film of this invention $$'Préfer885 aneribdtfilerit # whidh the elongation
ratio (JmEM iv the t@ﬁ%’f‘i%‘i‘@} &Q{E%QHPQ %%%r@fb%%%(t%%@&ggp?% MPa or
MPa or more but 2.5 MPa or less is exerted thereon'in the longitudina
mgirdMion offimerfefease film satisfies the above expression (1). The
elongation ratio (Smigkiaghe:lgngitudinal 10 direction the elongation
ratio (STD) in the width direction to be described later are determined on
the basis of the follovgi?ﬁé @ﬁ?eﬁs‘gibn. In the expression,(%G is a length of
the film in the longitutiénabdirection or in the width directipn before the
elevation temperaturﬁs1_5>i arted and M is a length of the film in such a
direction when a tempefature'sf 100C is reached after {RL elevation of the
tempeératuxerid statetheRhapisyilie elbingaticharatio (EME) dadHaey taking up the

1e%lgr?ugs%'%J@%H%Q(EYI%)G€§£5§U§§ Qatt he O;EQ]GOPJEI”QO!E t?]g ?‘éﬁ'ﬁ%ﬁn‘gg%ﬂ%ﬁ% a%re havinga

- Vicker’s hardness (Hv) of 0 or more but 450 or less.



20 and they represent that the film is extended when they are plus.
Elongation ratio (SmD, STD) - (AM/MO0) x 100 (%) AM =M - Mc

[Elongation ratio (STD) in the direction perpendicular to 25 the longitudinal
direction (in the width direction)) In thg release film of this invention,

the elongation ratio (STD) thereof in the width direction at 100C when a
tension of 0.01 MPa is exerted thereon in the width direction of the release
film satisfies the 30following expression (2). When 100C is selected as a
temperature condition, a situation closer to an actual step can be

estimated like the above case. The elongation ratio (STD) is determined
according to the ar%)ov expression on the basis of lengths of the film 10
HetSie Hid dfter te Figlgtt SHIREART ) When the elongation ratio (STD) in
the widthrrhirestiamis=smalter thens-0dGees; theafil shrinksdo aiSgpeat the
extent in the,width direction in the carrying step of.a c ic laye %5

ff%%gﬁ] p;%lélatég ?na?gr%dl a%ﬁééqaﬁhgeslt%eat ic r% s%crgon%érl]ri?ﬁ%]%% Qa)gﬂ%%on
cecamicshede Gn thelothershahill whehalie sloagatiGrrtiogSTBY th the
width direction is | an -0.2 96- and.wh 10 e jon.ratio

( B?%ﬁérgg%%hfha%%%& e Rfrf% é(t%ands), th\jA'le %%[gggg; %f tlﬁggﬁ%r%o BER when a
disintegratestue:to the aforriticn &f thelfim A thewithR dRB&tioRrwhilkegma L
ceiaIc Avelraigase lin gampositelpalgralds catriedy and the ickness.a
non-uniformity of a ceramic 15 sheet is caused. Further, due to the poor .
balante bebieerbthe shfihRigd-bta BEERCBHEESR THREBISAGSIoNBT @

thefelease film; therg iscarised ayproblephata saramic dayes isRatly sheet .
peeled off and separated. When the elongation ratio (STD) is over -0.2 20

15 but OofR&s PHHE Balkn ceTBERREET thasshriiiRAge Biia coeMtic RiyartaRg for

theshrinkage of theselogse il ispaaimand thereds eauserka pioblems been
that a ceramic layer is partly peeled off the release film anrge,separated.

[THeRRE SiBRGatorEtiE 358 mD) HHEABNGIIdind 28 direthoff ARE I +on
thegmalelopgationd atip dS TRy inithadlireatibrapemendictlae Ioothgat ion
longitudinal direction (in the width direction thIn the rs easeafilg:ne%f this
inGertich, W terdal §I8ﬁ§1at%%x}aﬁ§%3r ) i theflongitudinal direction
at:30E dndernaeload satisfiesithefollovany éxpressionp@pdhetion of a

thermal elongation ratio (HSTD). in the width directiqn. a 1Q0C gg%rzr}& 1
losd ré%ﬁlslffésgsl & €fotll*’owal“r%é e%p%égsiér? Ylﬁnaet%ﬁég sglr%% tlﬁrjne, an% the nILy
thermal Jetarghtion ratio (HSmD) in the longitudinal direction and 11 the

thermal eigagalion e (ST} ouhe i glicoon selly e pllawpg
expression (5). -0.4 <HSmD < -0.1(3) -0.6 5 HSTD-0.2(4)
having a release layer on at least one surface of a
polyester £ilm,
wherein:
the elongation ratio (Swyp) 0f the release film in
the longitudinal direction at 100°C when a tension of 0.2
MPa or more but 4.0 MPa or less is exerted on the
releaée film in the longitudinal direction of the
release film satisfies the following expression (1),
l the elongation ratio (S¢) of the release film in
the diréction perpendicular to the longitudinal
direction at 100°C when a tension of (.01 MPa is exerted

on the release film in the direction perpendicular to

the longitudinal direction of the release f£ilm satisfies
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5HSmMD > HST D(5). When the thermal elongation ratio (HSmD) of

the film in the longitudinal direction and the thermal elongation ratio

(HSTD) thereof in the width direction are in the above ranges,

respectively, and the thermal 10 elongation ratio (HSmD) thereof in the
longitudinal direction is made greater th&n the thermal elongation ratio

(HSTD) thereof in the width direction,.the shrinkage of the release film in
tgg?on%?t% %‘gfgi?ecgt% %%(Sistﬁé}éhrrtlﬁidge thereof in the width 15

direction aire welldralnted buriag theoremeval of 4 86lwent ebntaivedrinlease
ceramicaventy diying under hea! after a.ceramic slurry i applied agd 1 o
as a result, thethickness non-unitormity of & é)ry ceramic layer 0 be
obtaineg tar Berrdiiderl. 2o TRE fiteriial BlopgaticiaEs (MBMB)dh the ing
I%@gg@iggeq@)}n’and the thermal elongation ratio (HSTD) in the width
direction are determined on the basis of the following expression. In the

expressidiie IDEEETengtF PR IR HPthedhditudidEt or wigth dirsctibhsrse
beforg hgat fgatragnteand bis adenath of theifilm in the-spme ditgetiansina;
above after the heat treatment. That is, the thermal elongation ratio
(ASHDtamntetthe AR e lBhGatcHratiBgASTF represent thab @ filgs release
shrunkesavherrthey are minus, pagithey sepsesant that thefilm is30

extended when they are plus. Thermal elongation ratio (HSmD, HSTD) =
(AL/LO) x50 (QFF AT ??;‘BTE%&W%%%H (RA2BL 12ThEFelease
fitre:of this inveatiod preferablyshas:a madmumeheaight (Bmaxyatiehnmatcio
or more but 600 nm or less when the release layer surface js measured ..
Wy 08 (RSB SoNST sUP R T IEsE meatufiig 5. OF 1 Cudinal
irstnceeentofhe ataxafiym tiesg it Rivax) isymergoprefesably 209)nm or
more but 550 nm or less, particularly preferabl 0 nm or more but 500
nm or les¥: 036 e ?nagxirﬁ% § t%R?n’a%% rs—to%'l%gximum height (1)

of portiorngraixtained By sabtrattdnsd datuie Jeree fromca roughnéssm unit
cupvedetermingd by meaps of.a e dimgasional sydace KQUGNRESS wps or
meter on the basis of JIS Standard (B0601-2001: Surface roughness -

Defigtion and Expression, B0651 - 2001: Stylus surface roughness
measuringdr_\%trlémg%).;’hgorngximum height 15(Rmax) is a maxi

height of a profile and is a sum of a maximum value of peak heights of the
profile and%: fhaxirfmvalue bf Yalley depths of the profile in the d&&im

length. The stylus sthface raughness measuring instrument (stylus 4
instrument) described in B0O651-2001 20 is a measuring instrument b){

which a SE1t fiotEsn a surface to measure deviations of profile(c?f the
surface, gparamaeter isigalctddated aand & profilefcurve is reecrdad 135

B0601-20 11cor%e%gonds to 1ISO 42%7:19%%, and 25P]1IS.BO€$E 1-2001 £
08?‘?3568‘?? 50 1 3574798 - The makimu me"’?f;{ t(ﬁlmax ?eﬁraé%gﬁtso

almaxinmune projectonheight Ghdis useful as anvwidicatdr-for agishcle layer
dgﬁ%%g%%CEE”H@§QS%%§Q§§@ﬁa®hg@%{hs three-dimensional
surface roughness measuring apparatus. Further,
preferably, the release layer surface and the surface on
the side having no release layer have a maximum height
(Rmax) of 100 nm or more but 600 nm or less,
regpectively, when measured with a stylus three-
dimensional surface roughness measuring apparatus.
Further, the release layer preferably has a surfactant
content of 0.5 mass% or more but 10 mass% or less based

on the weight of the release laver. Further, preferably,
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the maximum height (Rmax) of a release layer surface 30 exceeds 600
nm, a ceramic sheet formed on a portion where the above maximum
height (Rmax) exceeds 600 nm comes to have a small thickness, and as
result, a pinhole defect is easily caused. On the other hand, when the
Rmax of a release layer surface is less tivan 100 nm, 13 no lubricity is
obtained, a taking-up property is poor, and productivity tends to be poor.

ThEEis TRAEH RS Hak AU Re g TRREX L6 release Pyet suddest the
refeasedilnef this inventipnds 5ia the, ahgye numaricahrange, thedelease
film is excellent in surface flatness and lubricity, and the concavo-convex

shagesdarPBe h8nce Sudpressett 86 thaf A &eraftic shestavmgly . the
thickness aonzupiformity suppiesseashcanhe ohtained. As adesult, mhen-

the thus- 10 obtained ceramic sheet is used to produce a ceramic

cfﬁ”d%?f‘s%ﬁ thETECH e BbtairfdPa BSHtRAESFin Whish fieGsosrbrap L vester
deéviattan of an internal electrode is more suppressed. In the release film

of this invgntion, eferabl% A2 its surface on_the side having no release

layer preférably fas & maximum ﬁ’elgha}’(]ﬁm&)ifl Y e heaSlredWiliT e SHARPLY @
threé-dimendioial stifaceraughness metere obG0:nmiaranare bt 600
nm_ar.less simultaneously with having.the abgve describgd.release layer
Siface. TG Tadimum J0MEIGht (ATas) & moré pralerably 200 i or
mMoreBur3sQnm ordess particeatrpreferably 300 nm or more but 500

nm or lesgy, ;  The maximumheight Rmax) represents @ maximpum,

projection height on the surface on the side having no 25 release layer,
afA®isddEd &vark igicaorddr tHespinfily defeecl sbseerhiioisheetthe form

Specifically: whendhemaximum height {Rmax) etthe surface onfhe side

having no release layer exceeds 600 nm, a portion"where the above

h&jyk fix) (@RekeBs 6B0 T BPiBsseH ot & B0%erdirRSsheiivhen
thercrsamicshestds taken up aftes thasapplication 8ad drying, 0fa €QIATNC £ 1

slurry, a concave portion is formed on a ceramic sheet surface, the

coitave potliGithas GRfetreastd thicRhdRVamPas BgeBiieRSiitigas of the
defestsis liehlertode eaitseds )14kurthey, even if it does not lead to the

pinhole defect, a ceramic sheet eventually has an extremely thin portion

formed therein, which leads to a ceramic condenser defect. 5That is, in
tHeereteddedimithiSanueniion, the imadtmumrheight {Bmax) of the

release layer surface.and the.maximum height (Amax) of the surface o

the side %%in%%nlosre case El\Jiéjrna{rtrants,q%]n“cwj ul a%%%%&?/ a%j‘uré?é:ceﬁb%}e inthe e
albovanagrherical faagd, Miereby theaeleased0ifitmds exdallentid surfage the

f'%ﬁ%ﬁéﬂﬁi‘fﬁ@%ﬂ% t the %C@ﬁ%‘cﬁ%@ﬁa%{‘acﬁ’f%&@fg{ﬁmi&nd the
sheetto be obtained can be more suppressed and that a ceramic sheet
héving atthRIknBSS REA-URROrkTy rhoresupplassad wad Pescbtdihegd cAd an,
restillewhra dhe thusrebtgingdicegamic 15:shgetis useddo PROQUER A 5 op, .
ceramic condenser, the

<Release f£ilm>

The release film of this invention is a release

film that has a release layer on at least one surface of
a polyester film and that has a specific elongation
ratioc under a specific load and has a specific thermal
elongation ratic under no load. The release film of this
invention will be explained below with regard to its
properties and constitution.

[Elongation ratio (Syp) in the longitudinal direction]

In the releage film of this invention, when a
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positional deviation of an internal electrode can be further suppressed.
Further, the occurrence of pinholes in a ceramic sheet can be suppressed.
Furthermore, the peeling property of a ceramic sheet is improved. 20The
maximum height (Rmax) can be attained by adjusting the condition for
filtering a molten polymer and the embod#ment of particles to be contained
ina %ol ester film. [Thickness non-uniformity in the longitudinal direction

25 BRE 1iBkitss hoh-driordty The 1dekal 4irBctiBR ©F PeSRickRess

nen:amiferityref teereleasefilen afdbis inentionda thelongitudingl +elease
digection istﬁrefer]tabl[}/ 3.0or less. Further, preferably, the thickness ,
non-uniformity ot thé FalsasE il or this SoMrvention §i7 the Btericifefér ne
iscBLe & ot lessaln the setease filne of this invention preferablyethsression

thickness ,nop-uniformity in thgé%réglitgdinal giriction and the thickness ,
non-Uniformity in the Tatéral direction are simultAheotSkIn the aBdesrial is
na@hased 115 rarger fregarticular, svhenaa reélease film-excellent ins exerted
freedom from thickness non-uniformity is used, the thickness o
ng?\l-ﬁﬁi%)rﬁ]@“of% Ceramic ?Lh!te“é:f?o e %Bfé‘?inelog §aﬁ be Yiptesstlifo 4°
higherdégrée AW hentstrehSra talessecfimds used to produeé arceramic
shegtandunen-hysablained eramic, sheetds sed o poOUGS ceramig.
condensers, there can be obtained ceramic condensers having a more
uniform c&pdtity 1Erom thetdboveSsiewpoint) thelthicknéss:Aon-unifoirity

in the 10 lengitydinal.direction isipreferably 2.9.% ok less, more greferably ... . 4
2.5 % or |ess, particularly preferably 2.0 %. The thickness non-uniformity

irthe fatérat BirkBtidn RifFéferddNi28 thorded MisrePreferaby2® Biormore
lesg-particulsimy preferably=2.5 % or less. 15The thickness non-uniformity

in the lon i%dinal direction can be adjusted on the basis of a stretch ratio -

in the Iongﬂ it direCHST ERRAEN iti€ i inpertantto dafist aRoitudinal
adXiliary heating temperalure andarsteatehing termperaturedr thesstep 8f ge o
sgg%fghiggloin go tp{e %ongitudinal qiéectio . The thjckness non-uniformity in

the 15teral Uirection can be Adjustdd orr e BASiSBF P8R Fatiitin tle the

lohgitedinal diteztibnagniltinthelateraidirectiar-urtherrit istalso than the
[ adj uxiliary heating temperature and a stretching 25
t;er%g*re%%uﬁr% ir? J%zggt%él o?lgtrégtcﬁiﬁa af?l“ the I%fggﬁ%e‘t %%.SS\/I%th[(ﬂ)% for
prsdtieingrefeage fimsal . Fednethod fuepreducingtike feleasesfilmiofics
thisivenian bavigo the ahavepippertie wil be explained 30 below, The ...
release film of this invention is produced through the step of orming an
URSHEEREF Polyester filkf ar prirharysiretching steps afliretiie applicationhe
stepoAgecodarysireiching, siep and adhermpl sefting step gs willbe o,
described below. 16 [Step of forming an unstrétched polyester film]

BRFST8 OhhaihingTiné PeledSe- il GFthisiAvemibAnfrst ialgolpdstéhe
material 4¢ berdeserihed laterds extrusion-molded:to form.ancunsireiched,.

longitudinal direction is smaller than the carrying
tension of a ceramic layer/release film composite
material, so that the flatness of the filwm comes to be
poor to cause the thickness non-uniformity of a ceramic
sheet. When the elongaticn ratio (Sw) 1s in the range
satisfying the above expression (1), the shrinking
stress in the longitudinal direction has a proper
balance with the carrying tension of a ceramic
layer/release film composite material, so that the

thickness non-uniformity of a ceramic sheet to be
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5 polyester film in the step of forming an unstretched polyester film. In
the extrusion-molding, a molten sheet extruded through a die with an
extruder is cooled to solidness on a cooling roll to obtain an unstretched
polyester film. 10 In this case, for decreasing coarse particles in a
polymer, preferably, a molten polymer is filtered, prior to its melt-extrusion
with a non-woven fapric filter formed of stainless small-gage wires having

a Wiredidmgtet'df 18T SPRESS AR Hh avet &G 63&HinG 8R1E25 um or
merpputedG e .orfessy preferathyy 4@ pys Of Mase byt 20 UM less. 1 ease
Wﬁefn'%h%gum{aeé ogg%arsgfarticles in the pol mer is described in the
above manner. the maxiriur height (ﬁ’l;ﬁﬁ%g ¥ Fth&ETeressenggér 1o
surfaceandthessirfage ohdhe sideiravirmno releaseL0llayef iR the na 1
reclztea§e<:1"lr{1 can bte ?r(g)ggi't irﬁo the numerical range of 100 nm or more
but'B00 N OF I658. PR dbovETite My featheht Eisteffreidse but
filker théRfolten polymserithrotrghra fiter tlawingan dverage: opening ©t:d0nz1
P53 PEmOreRULR0 um.or 25jess, marg Areferably. 19 um or more, but 30

um or less, just before a die opening from the wewpom?tha{la tﬁlermaefly
démsEBfRtEd Stibstance can be further removed to a higher degree, and

the maxi [ ax).c rought,inta_a more preferable, .
numericz;r}!.ra!z;{%ghft%l’?oItl urt@h"éefs,}%r?rr% %?egvieé’v%w})ngint&?ﬂa?%ée; u%é%rgtic %glnal
pOIyE&EF AATSIRProvVeR ik e Bropefty of dbihg plénat, itis préferretddoh
ireprove thesintimate, ontacthetwean analienssheet exttuded fram g die,

and the cooling roll, and for example, an electrostatically 17 contacting
n%?ﬁ&osar?d?oiggﬂqgia%ﬁﬁéﬁ%n%?&ﬁ%@?ﬁ’ethoﬁ%réﬁ@pmé@@siOI‘lr My
employedeRitmary stretehing stapl in a-pdmarsiketeling stePathes e ion o
unstretched 5 polyester film obtained_in the above step of forming an
unstreteted” Ei&%z/ stéﬁﬂﬁwcigjs?%t@%%ﬂﬁ thé-fehgRdGraitdireetisr e ture
sametimas reférreddo Bs longitudinalstretehing:hereinafter) tggbtain a
m(?noaxigl,ly stretched onlﬁ/ester film in the Iong#itudc[nal 10direction. In

{54 B Prir 15 P Sy STERHHT st8p, it Rlpfoferfed fAFRSRa e T
uhstreteled film onderfa tehperatupe conditien af(Tgek)E=0t higheebut: 5,

('l';gl-g)%%{%\ée&pggorgg%qdo fqr ?&E}ainixq a,crgelgeaes film having 15 a ,

uniform thickness and having a desired élongation réﬁl%g(%m addc1° (8]
tHerRaE Engatioratiol(Bl ShB)tinike fdngitudiaal direstion hElve abeveninus,
Tarstandsdor aglassdaansitioplempglatiie (Nl CLotan uasieleed o,
polyester film. 20In the primary stretching step, the unstretched polyester

fiftk that 13're-heated as required is stretched at a stretch ratio in the

range of 33dimes.arJnorehut4.q imes §{F'1?S%i“gﬂﬁ}?@9itlgiqado (%)

direction under a temperature condition of g+2)C or 25 higher but
(Tg+40)0%’¥ low&r. WHen the stretch ratio is smaller than 3.3 times,

updesirabiy, the theymabelopgationdatio HSmP - thedangitudingl 3 cy1ar <o
dll’ﬁctl tends to be a plus value, that is, the film tends to be elongated.
dhfﬁe(ﬁﬁgFﬁéh ’nal direction {(in the width direction)]

In the release f£ilm of this invention, the
elongation ratio (Sgp) thereof in the width direction at
100°C when a tension of .01 MPa is exerted thereon in
the width direction of the releage film satisfies the
following expression (2). When 100°C is selected as a
temperature condition, a situation closer to an actual
step can be estimated like the above case. The
elongation ratioc (Sg) is determined according to the

above expression on the basis of lengths of the film
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30 when the stretch ratio is greater than 4.0 times, undesirably, the

elongation ratio (SmD) in the longitudinal direction tends to be too small.
Further, undesirably, the thermal elongation ratio (HSmD) in the

longitudinal direction tends to be too small. It is also 18 essential to

employ a stretch ratio of 3.3 times or mot& but 4.0 times or less in order to
adjusidhe elongatien tatio(SmE).and thethermal elongation ratio (HS rip)

to the desired numerical ranges. 5Further, when the unstretched polyester

film is stret¢he® at aSstrefchr@tid in the range of 3.7 times or more H#)4.0
times or lagsdn theslongitudinal:ditgstion under astemperature.conditign of
(Tg+2)C or higher but (Tg+40)C or lower, the thickness non- 10 uniformity
in‘%ﬁg forgitatinadifdttion Tan bePadjusted 15 3.0°96: o jdss. WHemipe to a
stegtels tatio:in dhe: longitudinakdieection istoedawnthethickBess: rrving step
non-uniformity in the longitudinal direction tends to be deteriorated.%rom
th%fpé?intcc?ﬁ%éw,cih% &/t £5 BF tHe SR tEHERIDTA tie AGRGdIAA and
directionds pteferahly k8 dmeseiatei Mienithe stetch ratiedmthe sheet .

longitudinal direction is tao high, th onoaxially stretched film obtained
byB gnéléﬁqggxiéjf:&ree]fcﬁ}ﬁé] %rf th‘”&%ﬁg%%nft %ﬂgé%/?oﬁiﬁl}hg fepfof(Sme) in the
stretching dnt thec20i longitudinakdirection tands do besbaprdn thickness.e

nQn-uniformity in lateral. direction,.and oriented crystallization portions
a%%ga% y Po]lr%%d%ict %I %Slgaabjfg toBe gf?ffcu%t 6 Iilmérog/%%ﬁe %H‘igf?hess
nébiaifcTity dflise feledsesfilm infihe tateral directioni 26@ntinees due to
applicaiqn.siepl ; o In,an insline anplicafion step, 2 telease-laverforming, . ,
composition (to be sometimes referred to as "coating agen herematter)'is
appliediaat feasbuRd dlifdERetthé pbilyesariitrs hienoexiadly stretched
nci-hedenoiwdinat dieiondnania e Aplalion magnere Whelehyg,,
polyester film having a coating film is obtained. That is, thé release layer is
foﬁ%%ﬁ by ahpRANT Bfé reléase-R§er-fofig-conipssitispto thalance
meapasally streiched-film:a3? of AS a.coatipgagent for usedn the.

in-line application step, it is preferred to use an aqueous coating liquid
c&igﬁ%t&r?ﬁqﬁé%ughﬁeﬂfﬁ&?&ﬁﬁg Sifiddhe reBtconiso é
desasibediayaiatr aThemeathed forthe application isnelespesiallys ¢ ang
Iirgg%%r%néje y ah)\@llicati%[pa method known as a rpethod for applying an
adiesus emulsion can be USed THEEsatNg dgeht Can Berdppied s -0 -2
the polyesierfilmmmoreexiallyisirételiethindhe tongitudinahdiregtion it ge of
ohtained.in the monoaxial stretching.step,.by a method of roller coating,, ,
sgrag%:]g%ﬁ%& g%\yue'}g c%%?n%,%%vgr%glgr%\ixﬁg c%g:iﬁg,eslﬁ% atifig, %l im o is
thedike, andhshkelease filnTafithislinveptimbfiasna féattresindbatsthéc layer
coating.agery isanplied i ap ifine do-applicaion manner. In. e Telease

film of this invention, the thermal treatment to the release film |§)compfgé' ed

by BPpIyythe Eeabieg Agentia Bhdn-Mewpplicaticmmanmeg ithedinal
carying oyt stretshing i the.second,axial direction and fugther, carrying,

out thermal 20 setting. Thereafter, it is'treated in an off-line manner, and

N HEREIs 4IpliBG THIEIEMFE. HAE thigs-6B@inker T cahissdsal for dfelon

agtual usepurpese insa state inwhich those properties determined as
target values for the production of the release film, in 25 particular, the

elongation Fatid BSmB) RARE IbhGRuRAaldirettidm aE bicgatibh fatidrermal

(SIbhindbe avdthagirestiomahe thexmahelongation-ralio AHSMD)AARE - 4t
longitudinal direction and the thermal elongation ratio (HSmD) in the width
dﬁg&ign HRERRintEne@ a8 3pthey Sie SThabR, fifel reltisedilfranipigs ion
inVehtion isea reteasesfimeexnetentiortlimensional:stability since she target
V%Iues of Ero erties, in the production of a release film by using the in-line

a

piication B atoating agerPesistitcte 1R tar§atvaddsst ¢ following

expression {4) at the same time, and the thermal

elongation ratio (HSw) in the longitudinal direction and



20 properties of a release film. On the other hand, in a method in
which a coating agent is applied onto a once produced polyester film in an
off-line application manner to form a release layer, 5 there is required the
step of removing a solvent contained in the coating agent by drying to
cure a resin that forms a release layer. Inthe step of curing a resin that
forms a release layer, it is required to apply a temperature around 150C,

sé-tHat Blreleade fifd B IRV F@lédse 155rfornil Ban bidine
application BiangeEhas increasegclangation ratigsath inthelgngitudinal
direction and the width direction, and undesirably, the film is elongated in
the step of Eartyifig A%eramiclayer/release film composite 15 mateffal. In
the releaseilm of thig [pventign,the coating agent is applied in an ipzline
application manner to obtain a coating film. Thereafter, a solvent can be
removed frofPthe éidsd’fli’ng film by drying only by heat 20 applied in dach
step of prerheatinghafterrtberappliedtiong stretchingdn the secopd axial he
direction and thermally setting, with result that the resin ¢ontaiped in the
AT TG Soaat o SR Lot (& HEoTneig Me ot R and
canbexghoseély?5radhiered #8ihe pohmster filmriT hdrefore dnd:special stepon
of_curing.the coati ' rving is uired, so that a rel film .
e oETenin ipons SAbINy San beobtarod WHPOUF 1 Qe EsHE"
stepSfarabiainingahe relédsedfilm: 30 The feléasefilm dithisiinvehtionl

has 2 featues:Inatibe coglian agentds applisclonip Jbe, monosally. . ; on
stretched film in an in-line application manner. When this embodiment is

efiployed, #8radhédien betvedh thagelehds fyét BAE thepolysdter film
cajhbe improved,r 21:5urther.dhe surfactant to ke contained i the release

aﬁr can be easily adjusted with regard to its kind and amount, and there

I

c&itbé prodiitedhighér FEct BHARE ik PRVEMENLSf revertichst peel
cherging: Sbhe selid cententdn the eaating.agent i preferahlyQ,5 masso

or more but 30 mass% or less, more preferably 1 mass% or more but 15
mARs9h Bt eSS ARy PreferGBY AMS tasS¥Sdr Mere But FPm3sshHT
otess. \Wher theasaliskeontentdn the-goafingzagent isil0 kess than @.5resuit,
mass, rlchuni{ﬁorm aspplicatjon istliable. to be %arrie out since the coating
agent is repelled on a polysetar i surace diting'the Sppichtion gtie =°
caatingtageitt edtothe potyestetfitracsurface. When it exceeds 30 mass%,
there is s ti ed oblem 15 that foggingJs ¢aused.in the

release Iac;l/qejlrg orl;%g%\%%%t a??hgeﬁg%a%tﬁlcgmag*e%%% iaggééfg?unﬁgrg%ggeelling,
or-thragan effeciproddcst-ddesnetrayfor an increese inlthegeatingcosttio
[Seeendary str Ing: I 0 tretchi , a biaxiall .
St Ho i s Sbtai by SFetohing a6 polyestor T faving e L2 basis
cOatingTRmishidinrd vtheXRinesspplicatidnstePdn ereowits divactidm (tos a

be sagetimes referrediio as "intheylgteralstretching” herginatten) 2910 . 4 oy
this case, prior to the secondary stretching step, preferably, auxiliary

h&&rieis cafifdd SUiRMEBRR temperatlrelCondlitioRist {ig PL0)EN6r Highar in
butd 9£30€) ar lewer.istthabthessalventcoptainadinithe appligdceatingy, , +

agent can be fully dried, and that the )
s, the the¥mal elongation ratio (HSw) and the thermal

elongation ratio (HSy) represent that a film is shrunken
when they are minus, and they represent that the film is
extended when they are plus.

Thermal elongation ratio {(HSwp, HSwp) = {AL/Ly) x 100
)

AL = L ~ Lg

o\°

(

[Maximum height (Rmax)]
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30 subsequent secondary stretching step enables uniform stretching.

In the secondary stretching step, the stretching is carried out under a

temperature condition of (Tg+10)C or higher but (Tg+80C) or lower,

preferably an auxiliary 22 heating temperature or higher but (Tg+70)C or

lower in the width direction at a stretch Fafio in the range of 3.0 times or

more but 5.0 times or less. When the stretch.ratio in the width direction is

i the abaSs TOREHEE) FHb, (e ik Bt nee oty Ebtd n g 2oLy has a

exeellentin freeddrm frokmerckness hol-umiformmityninitke faiérab divectionor
hen the stretch ratio_in the width direction is too low, the thickness. ..

TR REaly e e et bniid B et e O o hs™ 2

other handf Wwhes thé seetchyatic insthe Width direetidnissteo thighs tha filen

' fanle-{p.teak dufinghs erpdyetion thereofekLom te apoye PONL &Ly apyy

view, the stretch ratio in the width direction is more preferably 3.5 times or

N¥oté bum4drtitnes or J8ss, B5 StilRMofe predérablys3g fihfas gt ote but

43 imes OF 185Ss partichiady preferably.4.0dimes,qr more Rut4.2 times or

less. In this invention, further, the planar stretch ratio (longitudinal stretch

ratio x latéRs stateH 0B} B prefeRanly 156 A5 R, BAd3h& frééHom

fram: thethickness-panrsHaiferpiityin ach of thedengitudinal diregtion,and

the lateral direction can be more improved. The planar stretch ratio is

MGTEPréfetaishy 18 of TMEHETS5IH this Tifentioh réferstly e Satch ©F @

ratio-(¢e be sesietimessreferedtors Tongitudinakstieich ratial the basis

hereinafter) in the primary stretching step and the stretch ratio (to be

sEetifesTefM et a2 fRErar Sten raft" IRT&ina Y i s ~

seeandary 36:stretehing:stepsatishies the 4elationship of longitydinal surface

stretchﬁatiolgteralast&etclh ratig. \é\LhreLg tge{_r Iatior}%‘r{gp rgf ;!?{‘%{}Udi ali .

strSteRTE(G 2 186t Stretch ratio s satishied, the'e onggtlon ratio %m%}“fn

theRlengitudmad dimectionytheneldbggdtiontratio ¥$TD) ihe 231tkde width sum of a

direction, the thermal.elongation rati [ e itudinal direction
e o ittt ¢
easilyicomyrofied sack thatadéyrsorierr-be desdirddiealies fThernial the
sefting stet) |n the thermal setling step, the biaxially, stratched polyester,

film obtained in the secondary stretching step is thermally set to obtaina =
relesse e IDA RS UG BiffeRRG depending 4p6F tHERAd DR tRP6>1-2001

pelyester coastituting the-palyesterdilm, thethermallyseftingstempesatuse, o
condition is preferably in the range of (Tg+70)C or higher but (Tm)C or
|oWET FRGFetainPIRERRER tREFAIGEstar’ folydtmiére ferephthafate fis2ce
15 preferahly thermally setin the temperatuie parge: of180G-orhigber but
235C or lower. Further, when the polyester is

pOIGERYEHE:2,6-naphthalate, it is preferably thermally set in the
temperaturegange 01 1850 Or bighee bpt240C ovloner. When the thermahd

ISP Gao Atoe (S Shd RTS8 il bloaafon raos (LOND

and HSTOheambe Dbtanéc:Thg abdwed:n refersrtosse meding pointi(unit:

qgggqgétion height and is useful as an indicator for a
pinhole defect of a ceramic sheet. Specifically, when
the maximum height {Rwax) of a release layer surface
exceeds 600 nm, a ceramic sheet formed on a portion
where the above maximum height (Rmax) exceeds 600 nm
comes to have z small thickness, and as result, a
pinhole defect is easily caused. On the other hand, when

the Rmax of a release layver surface is less than 10C nm,
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polyester. 25Further, desirably, the thermal setting is carried out notin

one zone alone but in a plurality of separate zones, and it is preferably

carried out in three Or more zones under temperature control. For

example, when the thermal setting is carried out in three zones, the 30
temperature is controlled such that the feimperature in the first zone is

18OC]io higher_but 210C or lower, and that the temperature in the second
T8 1S RIgher fHari thal FHtRc TS zofie BAA 1S ARRCBARTTE tHiod © POOT
zonés pAnd; the temperatwrads thecthisd zooneis lower 24 than that in the
second e.and is set at 180C or higher but 200C qr lower. When the
thermal é%%?r?g ﬁéschrf?iétlde gutta the' ﬁ’%ﬁg&qe%%%ga ure (;%réutlﬁé )se%%nér clease
zbmgandsata lwer teémpeérature tansthaf of thecsBcohd. zonetinethe third is
0 eti’é‘ge nigneness, gl e relsase filglo beqbtaiped can be ‘%!”Eg‘é”ed
well, and the thickness non-uniformity of a ceramic sheet can be reduced.
Tecme pefiod forahie tieermal setting isnetrspetially limited, arhitist he
puefered Jo capyaut the. 10 theppal setting. forexample. Jorl secand o 4
more but 60 seconds or less. Further, for adjusting the thermal

elGrititiof rahie ISRy ierefeast Filig e Wit ditBétioptimtbttie

desised valies the.fiimJjs praferabhrelaxed:inthe 45 final ZQRe.of the. +nys-
thermal setting step while the rail width is narrowed by 2or more but 5 96
PR [ER0IF R BPA ST retfir8@fF Fhe feledsEHitrfofthis Sivehtion
ney.be sybjectedda:an eptionakcooling stensafterdhe thermal-setting RO
step. When the coolinggte,p is provided, the release film to_be obtained,

caSmERT pRIRheSSWAR 5id thé thidnedd heARMo i OrtRES 5
ceraraicssheetears be reduced. In the cooling step, the cooling is

ferably 25 carried out at a temperatyre in_th f(Tg-30)C
Nigher but (T5S0)C ar 6ier B | € brbriy Caed b & BT

of separate zoreoliketthe abdde thexmah getting steped¥henithe«ooling

temperature.is lower than the. above numerical range, the thermal 30 . .
o o B Lo, o iThe (oo S o™ @

ottterhand; when-tHe veolingtemperatufaiscighardherethe abover, of 100
numerical,range,, yndesirably, there is.caused.a phenomenon inwhieh . g
oblique orientation Is intensified in side circumferential 25 portions even if

pHySicabsrope RS G iHeckrteriprSortien ek thelfiirhsicng tiidie maximum
lengiydinal direction arg,equivaleatsin ﬂhﬁa&e%@@& dRephenamengndn s 5 o
which oblique orientation is intensified in side 5 circumferential portions
dShPihe iSRG T Birettichmdy B S1a8e wWhen the BBo- thBAREIFPYE
settingfemperatuessis on the lower limit side of the preferred temperature
range, while its degree is relatively small. 10 <Polyester film> [Polyester]

The polyedter R ForRy il FohestErath SERTT R hTemtidRPRAl HE
ahemepalyesicrer may bera eopolyast®ace on the side having no

release layer, and is useful as an indicator for the
pinhole defect of a ceramic sheet. Specifically, when
the maximum helght (Rmax) of the surface on the side
having no release layer exceeds 600 nm, a portion where
the above height (Rmax) exceeds 600 nm 1s pressed on a
ceramic sheet when the ceramic sgheet is taken up after
the application and drying of a ceramic slurry, &a
concave portion is formed on a ceramic sheet surface,
the concave portion has a decreased thickness, and as a

result, a pinhole defect is liable to be caused.
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15When the polyester film used in this invention is formed of a
homopolyester, it is preferably a homopolyester obtained by
polycondensation of an aromatic dicarboxylic acid and an aliphatic glycol.
The above aromatic dicarboxylic acid includes terephthalic 20 acid,
2,6-naphthalenedicarboxylic acid, etc. Fi#ther, the aliphatic glycol includes
ethylene glycol, diethylene glycol, 1,4-cg/clohexanedimethanol, etc. The -

stet Y67 the polyestitdifin iREd 1 fHis indeftitn Hpicafly e defect.
includesspolyetbylene terephibaktata 25(RENan extremely thin portion
polyethylene-2,6-naphthalate (PEN),.etc When the polyester to form
8 S FibF i AN SR 158 Bpa BEIRTt [ THAERAS o
copdlymer obtained by copolymerizing 20 mol% or less, based on the total
acid components, of a.dicarboxylic.30 acid 0 [or a glycol as a third . .
componel%?.ka“(?\C “ng’amlprfe;% §F th%eﬁgaﬁggxyﬁé%mcif tﬁa%%lagm%ﬁg%%an’ the
coponent forthedopORrester méludedsophtialiseacids Yerephtiafie acidand
2,5:0aphthalgnedicarhoxylic agid, adipic asid, sebaelc acid, pxyearboxyic
acid (e.g., p- 26 oxybenzoic acid, etc.), etc. These can be used singly or
ileombmation bRWEGEMoAYthame Faither. Branglyes 1y femiasted to
manomergompansption the.copalyesterjpeludes ethyiene,glycale ) ca e
diethylene glycol, propylene R glycol, butanediol, o
154-&c| e xahEgitéthan ol inéopentyt g lye bR BRE Sdndriife sé '¢an be'ldsed so
singly-orin Lombination of Hye OF nﬁ{gl@é thepr. o LAi-these, thednateral pe
for the polyester film used in this invention is preferably a polyethylene 10

té’r]éﬁﬁth%%f?e ﬁéﬁn&%tﬁ%é?‘r“e t%‘r’é’é?’ﬁﬁ&lﬁfédurﬁf%darﬁ&?rﬁ ot 8BTmETgE oS eet
e preferably SO1MYe onmereor polethylens26-raphihalaie=d can be
having ethylene-2,6- naphthalate units amount of 80 mo196 or more, ,
prete §0 m&i%6 &r more: and e polyeiHylend B réphitalafets 487 am1c
paHisatarly prefesad - Geperatly,dhe d gefnotethylens tatephthalaie:is a

low temperature of aroupd 78C, and when a polyethylene terephthalat

T FAE bEER hoSt LB ior e T o ich T oA iC Bfet

td he tieate dcatzpteaygreeature Anounice20 100€, ingrantictiarg s of pinholes
dimensi jlit ring the ste e probl ic. | ast
thlé—%e%,%%gl r%:- ea%e)%ﬁr%éo tég%nv%ﬁt%??g%%éﬁg%'in E%%%%%%ﬁ?gg the
Stability. 150 thaoipfelly exhibits pefoanancestased rel@asaniiliroeviah when

itis used af,a Zptemperatuie;yfar pyar the Ig,[Additivel ; ; , Ihey,,
polyester that is a raw material for the polyester film used in this invention

eyl eehitdin Paktiete SRR P Tmparing JUbRit Dtheh AT RIBPPOLYmer
formeds. The kingkef the partictesdo:he;incarporated is nelspecially limited

so long as they can impart lubricity. Specifically, they can be particles, for
eRampfeS beSilidat tBicium carbonate, magnesium carbonate, barium
carhonaten alsiump sulfale realeium, 27phosphalenagiasiHE direction
phosphate, kaolin, aluminum oxide, titanium oxide, or the like. ,

FaRtfer; RUEHRESEr R RBHT OrgaiE parictes ds HescribEd i aP-g ection
59-5216 antkJR-Ai2%:-2% £ E5mean ha afsorusedy As dtherdhestresistant i Im of

organic particles, for exam tLr? tfr%ere can be particles of a silicone resin, a
HsBRG Irad Pesii & PRHBSHNG BhBRolcT - -ect 2o =

preferably 3.0 % or less. Further, preferably, the
thickness non-uniformity of the release film of this
invention in the lateral direction is 3.0 % or less. In
the release film of thisg invention preferably, tChe
thickness non-uniformity in the longitudinal direction
and the thickness non-uniformity in the lateral

direction are simultaneously in the above numerical
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resin, a thermosetting epoxy resin, a benzoguanamine resin, or the like.
Further, there can be also used 10 precipitated particles obtained by
precipitating part of a metal compound such as a catalyst and finely
dispersing the thus-precipitated particles during the production of a

polyester. The form of the particles for imparting the above 15 lubricity are

not specially limited, and it may be any one of the forms of a sphere, a _
a8 I4 rod, fiathéss: *StE Bdrthf RS h&rdhESS 3pecific YFaiCEdidrnt in
eftrafa Hiat spesiallHinalec fFurthen (we Of mare kindsofihese partices
can be used in combination as 20 required. The average particle
dlaEtEr Giife ABOVE PakRIdE s Prétérably"§ 12T Or fitie but © uifor
lessmore:preferably:0. 2w oemeeeibut0.5 uni ehlessdheadhe when such
a\éeragﬁig)article difmeter 5 Ies& t@an 0.1 um, the 25 garticles are liable tod
aggrléga & and Jghle gisﬁ%rsﬁ’ﬁﬁty thiérebis SometithesThalHiSieRt Wierfit
exteetstlum;- thetsurfacé roaglness of aguotyestenfidmdbtaingd isitooe
vigh, g I is fieul 4o agiust fhe, maxiou height (Rmax) of the release
layer surface o the release film and the maximum eig t?ﬁmax}on
thecsidehaging noelease dayepisto W00 fmror ragpe bUt 600 nirorlesse

The sontent af (hs payticles, incoporated for iﬁ&?iﬁ}gﬂf@ﬂﬁﬁw e e
polyester film is preferably 28 0.01 mass% or more but 2 mass% or less,
mbPe Bicfedbieo. 0% Hiass%s of mote bueT Aasslyokle8s 2When Hess . more

coptertofihe padiclesis less;than 0.91.massd%; the wbpicityaf the film 5 ¢ -

tends to be insufficient. When it exceeds 2 5 mass%, the film surface'is

lidBi€ 16 Be fStfffeft R eSS Bitd Sihobthriess. 1at¥he méthe@er ion is
inserasating: the pagticles,intq thepolyester filmds not speciallygimited, 1eq5,
and conventionally known methods can be employed. For 10 example,
iftéridetPHrfided cBF BESRIRd At any sfagetof Préducing the polyester,

while it is preferred txeoraiate-the paricles:at the stage ofongitudinal
esterification or after the cgﬂ)%letion of an ester exchange reaction, and.

tHEh 5 procéedfith 8 FeAStibhTor 15 PBlycoiTdeation “Furthe? thefs ™

may thieralse etriployeshay tnetliddhimniwhich-asturenof threspartieles it is also
dis eg}se%{}i{r_m1 et éenedglxgql, water, etc., and polyester materials are - 4
blended y means Sf ven"teglﬁneaéfng extrdder. or a method in which™ -~ =
dey particléshnd polyesterraaterials 20 arbblerded myifmeansofaing in
KRFAIQGXINIEE Ry CLSliutlied, . THE e SYCNE QbR i3 £ormi oy
polyester film in this invention is not specially limited, and it may be a
singletlageristiieie of briamiinsmed fayer srucidic 25aWhen itisa basis of

laminated layer strycture, it may 06, stryciure.of faur layers or more iy e
addition to structures of two layers and three layers as far as it exceeds

thEPSpe ‘of Gist DF theopresentiiveRiion. The idmisted layerstaattretis
ngispestallyimited; 39 gither, apd itipcludeslaminaled layRl SIUERHRS ching
for example, of A/B, A/B/A, AIB/C, A/IB/A', etc. The above A, B and C
stRARGHay e Formed Bftha S hove o esier Cariditheymay Be Hid S&me
ordifferent.cA stands for a layer formed of a polyester which is structurally
29 similar in Earticular to A, [Thickness of pol¥ester film]
<Method for producing release {£ilm>
The method for producing the release f£ilm of this
invention having the above properties will be explained
below. The release film of this invention 1is produced
through the step of forming an unstretched polyester
film, a primary stretching step, an in-line application
step, a secondary stretching step and a thermal setting

step as will be described below.
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The thickness of the entire polyesterm in this invention is not specially
limited, while it is 5 preferably 9 um or more but 50 um or less, more
preferably 15 um or more but 38 um or less, particularly preferably 25 um
or more but 31 um or less. <Release layer> [Silicone resin composition]
10Preferably, the release layer in this ik&ention is mainly formed from a
silicone resin_composition since jt is stable.as an emulsion. . ilicone
feshfBofposifish %gﬁtaﬁn%, 25 eonst L%Qrﬁdéo %r% %n%:s?ga rﬁé?nﬁﬁgent
composeed dha polysitexanerftavirieatiedstawe 15iunsatratedigioups or
qhigasitno fvdiowl groups, 01 bt of Ingse s faglecyle B0 @ s ovi pea
&%\ésﬁlntkmg égenjt com’poseg 0 ydrogen polysiloxane having at least
fvect ydroger atorms: bomding Hitectlytto L silitbrratonnérifsieeae. In

thisy puention, ap aguegus paalng.lauid 20(GoRing;agentheontaioing.ibe
S6ove Silicone resin composition is applied to form a coating film, and the
coatingsfitads Edred to form a release layer. The silicone resin
composition inthisinvention s preferablzan agyeoussilicanedesiaxeruded
composition. The 25 aqueous silicone resin composition is excellent in

Sthbitiyalhén iepiébaFedin (R THESFan- EmERIE HithTeSAttHRFRS °1

stability.of fhe ceating-agens can-hencreased-diuuthes the syHactant ©ilm.
be described later can be selected from a wider choice of 30 surfactants,

fEP ek&rhple a Srfabht E6ARITY-MBre Aoy IFGUps caibe Uséd,

uhthare-can,be praduced a bigher effact oo themimproyementefred, prior

prevention of peel charging. It is also preferred from thefw \{Tvggln%%tﬁﬁ

rvirohmehtat preEEHH toBmpBioy anadiddud 8atihg B0 agen
thisdreention, theamathedgoreuting-the siicone sesihaomposikiow tar be
selected from thermal curing, ultraviolet curing,_electron ragiaetilg)g curigg, 10
&lé 3t ferRal cutings PrefefiEd abBVe &ff That s & thafmosetting
siicope resineompostioniis prefered as arsilecdaeaksdim conposition. xe
this invention, a polyester fim having a coating film is E?!Qg inthe . .4
e %Bpl'i%%ltl%ﬁ s%r)s 8s dﬁggﬁbe%ga or\lliér,naf%cif thoeén 180g eat-é:rgatetf i-an =5
thealtsettinorstepawhen the siticdmebsimcomposHisy B dtHenfssetifG
sjlicone resin composition, & crasslinking reactianis promated by.heat
treatment in the thermal setting step, and the curln%g the silicone resin

t

compbsitonaan B RIF45 R6CeddedWith, $bIRal R HeteSs 8y erRATRS
exgellent properiies-sughhas excellentraleasabilipeambe ohiainethe

For the above reason, an aqueous thermosetting silicone resin
COMROBRIOR Is PARREIRY prefRrdl 20" RE%iohe $8Sin EBnipbsitih
this inventipa=The abowe, drainky' is tormaan that F5maassic or mose of

the release layer, based on the release layer weight, is fagrmed from the. - .
sﬂ%@ﬁ?%‘é&‘?ﬁcBﬁlpB%i}iBﬁ?fTﬁglgili%ﬁetl%éi @or??b“gs]‘ltigr%rlh%ﬁ/l%% aan3r/¥f5’"n]"63"er

of, 2y 28 additionrelymerizationityge ¢he maipmgent iscarpolisiloxane ym or
having at least two unsaturated %rouy? per molecule) $n% a coondt%n%artiOPeSS
tyfeShe RRITagamtis B*BoNsifoxal® having 4t feast Wo hydioxy grotips
peuswlestte)rAs andnbadiment gf thecaddition 30Lpolypmerizatioratypé,
an.embodiment.in which th ti ntains platinym-as a,catalyst. g
istfglr%%}‘ragidf %ng%%earnlgr% e(%%(i%lge%%% t%l(?(%wd%%gation type, an -

emboslirhéntlie whictptheccoating ageat contdingtinsiwbatal{Bry) can be
pg%%ﬁ%'éag%géea@%%qgﬂg}Q@Qggg%éﬂﬂﬁﬁ@§ﬂ%éy-range.

Further, from the viewpoint that the unstretched

!

polyester film is improved in the property of being
planar, it is preferred to improve the intimate contact
between a molten sheet extruded from a die and the

cooling roll, and for example, an electrostatically
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preferred from the viewpoint of excellence in peel property. Further, as the
crosslinking agent, there can be preferably used those recommended by a
manufacturer of the main agent to be used at the same time. 5Specific
examples of the agueous thermosetting silicone resin composition suitable

for use in this invention will be described below. 1) An aqueous 400E
silicone resin composition by Wacker Silicone (Adrian, Michigan). It .
cOMBIRCTTPElyBIRKERE, & BRfiRanfcataifist dhdrPy26 efosshrkingagert: ing
typeaoRaprising methytk bydrogen-polsioxaned.  2) An aqueous

X2-7720 silicone resin_ composition_by Dow Corning (Midland, Michigan).

It contaFE detyT Tiny pdiFsif%aRe and methyl hydrogen polysiloxane 15
containing anX2:#Z2ik erpsslinking-agent typesgomprising: platineMched

polysiloxane. . 3) Aqueous PC-105 silicone, resin composition by PCL

(ngéméoi &=Psiitene Jrr%sj(gn Iggc CHIC South %%%Iiﬁgﬁ?ﬁecoﬁ{:a s %guﬁ%rﬁwg an
polysitoxanetand methyklydrogeén 20 polysiaxanecdomprising-a#£ C-95

catalyst nent coptaining platinum polysiloxane. 4) An agueous
PO S et Eorabastion by POT. (Srlor 151RC F0C R comain =°
th‘é;lazb‘tﬁfetla@_@drogﬂmml‘égsm. 255) Aragieeus PC>188 sditone
"esincapposition by Fl-(slpilarde fey). Kooprains e aBUe. G, a1

crosslinking agent. In addition, these aqueous thermosetting Sificone
reéSiy @6TpBSitions can be used as coating agents after 30 their solid

contents ate properly-adjusted,by.adding deionized water, efc. [Jilane, . gy,
coupling agent] Further, the release layer in this invention preferably
corttaif éﬂﬁ?ﬁa%%f&ﬁf%nﬁ@a@é"ﬁtﬂrﬁé%naﬁ@ Ieuphiigagentis lm under a

preferabbsan, oegangsiicon low-melectiarweight compgund having a (Tg-2)°C

reacting group that bonds to one or both of a polyester resin and a silico

ré¥in ¢oRpBstE At rBfrabiyan B 5andsirdnds BilmdrReufa Weighving
cempaud having i as thesabved enetinggrodp saldeast one1oinaathoxy

ethoxy, silanol, vinyl, epoxy, (meth)acryl, amino, mercapto, chloro,

hgﬁr%iy?l a%gda%jar I Q%%ﬁéa&tc %ﬁggaﬁtéﬂfloﬁﬁg HBovE Siehel™ the
cauplmpragent 40 based onibhe solidicontantweight of theneleasedayerds ass
preferably Q.1 mass % or more but 20, mass%, or less, more preferably 1

masedorthate b RY assdior 188, barticu Iaﬁyfprae?erﬁﬂ@tgﬁﬁggédor

more patTenassds or less. When the above content is adjusted to the
above 15 Aumerical wange, theadhesin of g relgase layer,can be . .p,q4
increased high.

polyester film that is pre-heated ag required is
stretched at a stretch ratio in the range of 3.3 times
or more but 4.0 times or less in the longitudinal
direction under a temperature condition of (Tg+2)°C or
higher but (Tg+40)°C or lower.

When the stretch ratio is smaller than 3.3 times,
undesirably, the thermal elongation ratio HSy in the
longitudinal direction tends to be a plus value, that
is, the film tends to be elongated. On the other hand,
when the stretch ratio is greater than 4.0 times,
undesirably, the elongation ratic (Sws) in the
longitudinal direction tends to be too small. Further,

undesirably, the thermal elongation ratic (HSws) in the

longitudinal direction tends to be teoo small. It is also
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[Surfactant] Preferably, the release laver in this invention contains 0.5
mass% or more but 10 mass% or less, based 20 on the solid content

weight of the release layer, of a surfactant. When the release layer

contains a surfactant in the above numerical range, the peel charge that

occurs when the release film in the form # a roll is unrolled and the peel

cl*éasfgg rtlr%aga%c%rs when the 25 ceramic sheet is peeled off the release

fil can be stppresSed. Furthar, WHen S StabRed Cerdinic cindeifies i©r more
prodticed,thé positionat dewimtion of andaternabelegfode cambes1ongation
s sed. Further,.when a surfactant is,added, the coating agent comes
t(%%%exgge’ﬁ%}nt 365 ta%ili?}%ﬁﬁg?%o?yjégfé? Fifnt gﬁrf&@&%&% d Fekak, to the
théedefactdof toteat repeliéncestocthe coating agent is suppressed, and not

only a uni ing fj a aiped, but the pinhole defect that |
occurs Wh%]%?%ﬁar#g%ﬁeé@ﬁg ggé e%ro Sgin@t%iee %Sé‘] r%éicee . éﬂﬁm 8
FRonE Siecaisslespoint of viea ahe tontent ofthesarfactaptbasedor theimes

t wel f theye ayer i e preferaply.1.0 mass% or more
bol%lﬁg}émma@;gg/}(_} fr Ige]sgf ﬁ%ti%c@uéia)rél?/}prae%gb y%%ﬁn%s%%qgﬁ ;%nlcl)re:L Bﬁ't?;

5 DHESS WBr lasslaghen tnalsovercomtentdsitess than 6.5 mass%, fe or
beglshaigeacrepsgs.daythers ine wellabiity oL the coaling agent o the
polyester film surface tends to be insufficient. When'it exceeds 10 mass%o,
uHdeSiRBR: the plelingFort@Tohs ik Bérantid 19 Shésttengatdse adjusted

heavy:peelmgdercee s s . Thersurfactant includes)ionig surfactants,(anionic
SLirfactant, §ationic surfactant and amphoteric surfactant) and ion-free

sUPASAME{nBRIONIC SURGCHARD. OF thede, & ABniohleSsuHatEHmE#E$5 non -
preferfednAthen ionicsifactants sueh as Bnanienie swfactantza catiopic
syrfactant, an amphoteric sur{ ctant, etc., are used, these surfactants are
poISon 10 the 'siicone resin' compasitich that FrmEth relcdSe Y8R ANt mit
ircformbeasés; ¢esilicenei resimcamposition;2e: aee: ret fulliewed: on 1s

9@9@_5 %ff e no ionic_surfactant include surfactants of a o
Eélyoxyetﬁyle e?ypge, gjb%?y%yaﬁc%%%ﬁd Aty Acid Bst&gpe S ratic in

pblynydrieaitohel iatial ethir ¢ypel amitregerscorttaining type, etendaxially
ngRippic2y. silicong:containing surfact nonignic flugrine-containing _
surfactant, e?c.%q%%;g%n%p%gég o?&:h%%g&;%%gﬂﬁ%%e “f)?pre@&?r?élc?gntm the
incRIHE poljERsethflerERAdPBthER, 3o oxyathylefie)atkyt pheryiether, the
polyfexyetaiens) 39:nabuexypropyane)alkyl %@eb&%}’ (Q%Q’%é'fgt% eSS

fatty acid ester, poly(oxyethylene) sorbitan fatty acid ester, etc. ese,
tHE BolgToxy el fend) aiky| lifer HréfeFaply felries poRy oyeihylenented

alikyl-ethers hawrg af aliyl-gravpaving 12 ormore-carhon atams, 134, -
such gs él%yox ethyleng lauryl ether, polyoxyethylene myristyl ether,
poiyoxy&thyfen ‘?:e%%ﬁi effref polvoXy ety IéMedient§| &fgr,thickness non-

patybiyethylene ofeyt rthergle=Eae aboye alkyl:greun may-he lineareeh 1 or, |
){15 Pe 1,pranch , Examples of the polyhydric alcohol fatty acid ester
g}ﬁe surtactantinciade %Po%?le%téegﬁ col fatty acid ester, glycerin fatty acid

ester, polyglyzerin fattyacid estpl, Soshitanfaty agif estere CaResUIY e -
falty il estel, 8 xamples of e 19 polvbydiic alcahol alkyl efher ype
“coating agent” hereinafter) is applied to at least one
surface of the polyvester film monocaxially stretched in
the longitudinal direction in an in-line application
manner, whereby a polyester film having a coating film
is obtained. That is, the release layer is formed by
applying the release-layer-forming composition to the

monoaxially stretched film.
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alkyl polyglycoxide, etc. Examples of the nitrogen-containing type
surfactant include alkyl diethanolamide, alkylamine oxide, etc. Examples

of the silicone-containing surfactant 15 include polyether-modified silicone,
polyglycerinmodified silicone, etc. Further, these modified silicone

structure is classified into a side-chain mééification type, a two-terminal
modificatign type (ABA type), a one-terminal modification type (AB type), a
two- 20 te%rﬁingl-éaggﬁé%m FidGicat “typ& ﬁﬁéa?%%cquée‘%n
type)dnd-a bianched ¢ype, ithile s modified siidoneof:ary tpe£andss
used. Bbaye al g3 sufaglant in fiis Jvention, a polygxetlene
surfactant and asilicone-containing 25 surfAgtant are praferied; ThesB%re
less- iKetypteebe peison totieosiliconerresin compibsition; ardi they,ean.
exhibit sufficien jlity, ilicone-caontaining._ surfactants are
particuIarIf;r/ﬁp:)frgefge’zn\rgr(-é-e'(t%lIl %ﬁd %?(?E)e)? %gr I%%gpﬁk%igyatglb%npéissoﬁf %%dstﬁgflz 30“%% 1y
attaiinbéttsh 3G efeasabilinpand cart produse athighéreffect ers the method
mpsovepent of prevention oL aRel dIE s or, 1B LS Iveplan ther,
thickness of the release layer (i.e., the thickness of a dried release layer)

is Fo§pétialRAmmited: WhilBst i3 PreférbIyZH Amtdre 35 eiare Hiue 90 himd.m

origsA3enerally, whepdiadessithan 20 nm,the exhibifion of effects as,

the release layer sgch as small peeling strength is difficult. When it
exXURead B6 Tt tan-fe CEPROGERE HoBE FREFAY R a5 86st réguifedie thod
<Use ebreleasedibaz i ng  Therelgasediim ol dhis inveption can be used
as a film for formi%gg1 a resin sheet, a ceramic sheet, etc., or as a separator
I

for an ‘abResive it 19585 - P melitaFuse dfficaBtaidher uppites;

etc. Pariculasy dhe selease filot of thissinvention-canbe.suitablyused,; e in

as a carrier film for producing a_ceramic sheet since it has satisfactory
pztr%oar%aﬁlags F&%ﬁéﬂ%f aagr%fé%sé%lrﬁ'%j bé Ted Fordfe Hroduditn 15 of
a sermicsheetn Wiremthe release fikn ofthissingertionrs ased #a s

prggyf ea cgﬁam' shegt, a thin-film ceramic sheet with excellent accuracy .
is obta%lnedl. Fu’rthﬁ%ghg%ﬁgﬁgbtaﬁxéﬁathf?ﬁﬁr%n gcecr}atr%tlk(l:eshre@eltl ca be lal% 8
suithlyLesetifob o staukée vegarhitecondehnsergn 2@ avhichi mcegasing-afi ne

thepumber.of interal glectrode layers is requjred along with downsizing -,
and an mcrease n capaC|ty. When the ceramic sheet is pro ucedl, ITIS
sUtfiGieMo Hpbia Pieparéd esraniie sitivay td e 28 ralgaswlayer thermal

syiaceg{dhe release film of-this inventiqnand temaue a solyent ;. ..

contained in the applied ceramic slurry by drying. The method for applying

tHBEEic Sy ’ondtepeciafly fifiéd Sshd (RBRFEHiPBE uséde thus-

copeatiorally knownapplisationsmethads. Ea3Q exampleythergcanbe. < n
employed a method in which a ceramic slurry prepared by dispersing a

cérami@hEwdsr, Whirder diRAE ¢ OREE 51FentdS PR Bra3everag et
roflanethed Bod removingdhe solvent by deing wrder heat. Thebinder

a%%%é%%ﬁ%%@f“%ﬁ%e%iﬁﬁgation ratic (Sw) in the
longitudinal direction, the elongation ratio {8} in the
width direction, the thermal elongation ratio (HSu) in
the longitudinal direction and the thermal elongation
ratic {(HSw) in the width direction are maintained as
they are. That is, the release film of this invention is
a release film excellent in dimensional stability since
the target values of properties in the production of a
release film by using the in-line application of a

coating agent constitute the target values of final
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36 limited, and there can be used, for example, polyvinyl butyral. Further,

the solvent for use is not specially limited, and there can be used ethanol,

toluene, etc. <Film roll> The film roll of this invention is obtained by

taking up the above-obtained release film in the form of a roll. The release

film roll may be a master roll obtained dirgétly from the step of producing

the above release film, or may be a slit roll obtained by slitting 10 the

ab%%%%?&fs‘iére%n‘%é aa\Nija%lgﬁdsg I demanded by a customer. In the

film roll of this iriventiamethe nathsurface layerdtisaiVickermharAnassoat ing

(I—SIXr}%oan oggnore,gﬂégo or essawggn the Vicker's hardness (Hy) of the |
Slrface Tayer 1S adjisted t6 the aBovR MErAl Pa%g\é? feré chlm in

berobtained lal rete aseciilicexcettentim flatness.cFutther, the releasesfiim aver,

roll 4 dl; r inform or uplikely to get wrinkled. The Vicker's

ha%(%é% r%%gg %g%%%%]%egﬁfo éjgtéFmétgd%?m&ﬁéfﬁ% aalogg\%‘s'rgél to

forpaiRianit- shaped densiniatesesafacelwithiafduresided pyramid resin

presser of digmond haying an angle of 136 degregs be eeo”ffo%(’é%?%g a

faces with a surface area calculatéd  from a diagonal fine of a
peffanenitderit, ARd #9s 25 EaltaRER o irrfollowingexpressione #Hyto

(2.R:si ) i [o} , d: lengths fodi@, qnal lings of dents .
(m%%%%a{j%g: gﬁgﬁéﬁg%v{el%% o%%tﬁe%?:(lzgg S‘irﬁc((e?S a z,%?g dggrgésg,?ﬁg < film

aDFE BPréssion B rewritien as ek, P 21,8545 pfdpe application
Genstalby when a filt isiaken updmthefon of adoll..a thigkpartion of

the film is tightly taken up as the roll diameter increases, and it sometimes

has 4'§0-- 87 Cafted banG fikeé QBfeREdn ligh Yisbiorf thefifiRn, and
extentteitodmpair the dathess of thedfimnFhisdendenayhecomses rere
consgicuous with an increase in the Vicker's hardness (HY) of the roll
surfacé Yayet. 5 That Alhen IS VickerS RS fineds THYIBIRAE e
sunface fayer exceeds 450, the film is too tightly taken up, and the film is

extended tg e>§I ess, 2Qthat the film has a paor flatness, From the above
t

point of view, eeupiperﬁr%clsteof & Vicker's Rardness {ly) dtthe it geating

surfaes tayet ispreferabdlyi48Gor loss, more preferalbly 426mortessner to

p%ﬂ%@ﬂly Qreé%@pb/n@lofgrllﬁs.s' Qﬂét}%after, a solvent can be
removed from the coating £ilm by drying only by heat
applied in each step of pre-hesating after the
application, stretching in the second axial direction
and thermally setting, with result that the resin
contained in the applied coating agent can be cured to
be formed to the release layer and can be closely
adhered to the polyester film. Therefore, no special
step of curing the coating film by drying is reguired,
SO that a release film excellent in dimensional
stability can be obtained without the cumbersome steps
for obtaining the release film.

The release film of this invention has a feature in
that the coating agent is applied onto the monoaxially
stretched film in an in-line application manner. When
this embodiment is employed, the adhesion between the

release layer and the polyester film can be improved.
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surface layer liable to be 15 is preferred place. From the Vicker's

hardness (Hv) of roll form of the the roll film is hardness preferably 340

or more, more preferably 360 or more, particularly preferably 380 or more.
20The above Vicker's hardness (Hv) of the roll surface layer can be

attained by adjusting the take-up tensionznip pressure, etc., when the
release film is tag'ken u .With{_reg\grd to the take-up tension, it is required

25 td st ah initidte felon A A8 RIm St 188s. ¥R iRSAitiaPteh&Bnis Lease

adjusted te-the alovexuingricabrangesthesolt utfacRlayerean B8 xind ang
|m£arted with_ a |cJé r's hardness (Hv) of 450 or less. Further, the amount
mount ?% ki

of Air caught i the FOIFdGTing the takiRg CPHiRConds @157 36 pidtser, on the
thé imflueveadtst thet thicleress nonsuniformigeof thrditng hag can be
decreasedntligaat é% fg tigrggg@'g@f a Ilta e-up roll can be suppressed, and

. Furth

the roll is excellent m%atness Irther, t eede(fé)r?ntajt%% ot A78f forfh can

bevinfibiteabWheh the iritig %G&tertsimneisﬂmthi@h_, theddekes's NargdBessnore
(Hy) oftheroll surface. layer @d&@@%@e Qo high, Eurther, the

amount of air caught during the taking-up tends to become gmaﬁsfrfd the
fillAAERAS 1 BE pBorindlatTess . Fromthaabeve puintofwemitheluppers s

irejt.of bg dnitiakirasions Piefeabl Al Nm.or gss. morpLeferably 47,
N/m or less. When the initial tension is too low, the taking-up is
destatsiliZeee thefilf iS4isBle totreatitief cstnthapthilerfaces bEatdlkble to

tepds 40:49 besinsyen.dhattbe fill tends-to.getwrinkledor thata slitting .,
failure tends to take place. Preferably, the initial tension is as low as

pORRIBIE §5 FongfdsHheSE HrdsiEm Ho it takepRBe IFreRttheraliolet he
paiataf Mew betowerdinit efibedaitighignsion is 15 preferably-30 NfmLor .
more. The aboyve initial tension represents a tension at a time when the

taking Up-6f the rEIB5SE filnt: WHich SSubRBRtANFS cofttRerdiat pricRiet em
inthe forfrogka rofl is starteds aad itrtloesdot aeeessarilyzpean giensian g,

immediately after the 20 taking-up of the release film around a core is
starr%%. 1%?11’}/ iscfcfgﬁlg thlél%u?gdesgétofldgec?’elaagﬁget%ge%ﬁ%ﬁ%’s @hich'&g: °or
cduset byforsidre matter, dimeage, @tesomthe gore soacethetedsease in

g%aléyogr‘pg%eggsrpethod in which the take-up tension is set in

particular high 25 immediately after the taking-up film is started until a
sehralanerREy orsevetaltémyneterslong film is taken up, and it does

not show the take-updensian for stich a-portign. Fyrther, iLis reguired fo,
taper the tension so
stretched film is obtained by stretching the pelyester
film having the coating film obtained in the in-line
application step in the width direction (to be sometimes
referred to as “in the lateral stretching” hereinafter).
In this case, prior to the secondary stretching
step, preferably, auxiliary heating is carried out under
a temperature condition of {Tg+10)°C or higher but
(Tg+30°C) or lower, so that the solvent contained in the
applied coating agent can be fully dried, and that the
subsequent secondary stretching step enables uniform
stretching.
In the secondary stretching step, the stretching is
carried out under a temperature condition of (Tg+10)°C or

higher but (Tg+80°C) or lower, preferably an auxiliary
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30 that the final tension is lower than the initial tension. Specifically, the

ratio of the final tension to the initial tension (tension taper ratio) is

required to be 80 96 or less. When the tension taper ratio is adjusted to

the above numerical range, the deformation of the 39 roll form can be
suppressed while the Vicker's hardness (ky) of the roll surface layer is
maintained low. When the tension taper ratio is too high, the Vicker's
halP@éssH Yy SRERC ol srface |dyeglendsho becdme Btotchigh. Eromer in
the above geint gk view theupper Jimit.of the-tension.taper rafig is range of
preferably 70or less, more preferably 60or less. On the other hand,

althofigl R nSioNTapEr rats i$ plefcraliy Sow Froh® the-vieWipeint ohthe
rolsbatdness xthe finakiensioa 10;begomesiiae fowwhen the tension (aper,

ratio is too low, and the roll shows a tendency to the easy occurrence of

proBiBisSiith d5iHEVen TBiF ehd faceSPeR L pfdi BitlacVesgoidtdfm is
view.cthe lewer limit gt-thedensiondaper ratio-s dseferably 39 26 Ormare. | n

In { ies3 1 ir%\éentipn themta}ée-u tensjon ma%hbe increased in some |

DOTHONS T the initial TNSIoN to thE fithl terRio SSIong asithe Pakdluf e
temsidn dogs netexceed49 Niw. dke matie pentional daesralloROWAYS o rm: v
an.embpodiment in which the take-up tension is continuously gradually 20
denlc?rleags?elz(%jT’FSLrfg)]tr:eefglé}gd,(Qaitnrci5 g%lecn)q o%lerﬁlenﬁ i Whith it Contintaugy - ©n
gradgallydecredsoucat atmTstantaatets aiore prefetred iWhendhe; abeve

e iment.is employed far the tensjon.taper, the internal stress, in th

ke ip difocton I (e ol S be LyS.gnt o 0or male: 55 ncHafiiEs
SUER S W ciease pefuts it therlaters iettion ¥ bar); hir gapdbetweerint of
figs <gic.. can hecsupprgssed; The ahoye, majn partion of afoll refers toa.
portion that is 5 mm or more outwardly away from the core surface layer
arFRERT MM 8r Moke IRvardly 3Pasarbiidm4nhe rélisyrfacerayerss

On the basis ok the-ahqvedpitial tensiop gpd tension taperiatio, Jtis ;.. .
required to adjust the final tension to 39 N/m or less. When the final

ten§ioh is Rajtstetto e YbBVE hFBREA rénde, THEFGI SUfater 80 fayer 4 . 2
canihe: impartedbwith a Vicker's hardness (Hv) of 450 or less. When the

final tensi%n IS tgo high, the Vicker's hardness (N:‘%of the roll surface

layer tends Yo bE¢Sma I High® Brom te-B5dve poifit SHASH e Upperh
lirmit. of the finahtensioiris preferably 38 Nfarordess, marepieferably 80y
Nérggg!)e)ssign th%]?thl%(b ndlglthoy h the final tension is_preferably low
from the viewpaint of the rolthardnéss, Oelt%kin@‘ﬁp s e statRAd and- om
thelfitm téndstoceasily oneander evhentdd the finaktensipndstoa loms anddinal
the.r a_tendency to _the easy qccurrence of problems such as
ur%v%%ér%%\%%d %gl?eg}é% ?:ar"gr%lrtﬁz a%%&ee Sg’l?i? of \53\1/1\/, fie TSWeT limit of
theWipiaPiee@ion iBhsreferably 11 0sN/me beinors, Mere jweferaldy i bdm-ebly 16
mare..15AS a nip pressure, it is required to adjust the initial nip pressure

to 200 N/m or less. When the initial nip pressure is adjusted to the above
numerical fangé. the &IV sifdcelayrcaieeimpartethwitts anbckersrat io
hardpess (N¥hef450-qr less urther the 20 amaunt of aiy caughtip.the .,

roll during the taking-up film comes to be proper, the influence by the

thiékneSs nofAmiBHiILFESH theTilrtanie decreadeer tiatlis e step and
tighteningaf adake-xprell ¢as besuppressehandbedoll isexcellgnt in
flqtfess. Fulrther, the , ,

ateral stretch ratio” hereinafter) in the secondary
stretching step satisfies the relationship of
longitudinal stretch ratio < lateral stretch ratio. When
the relationship of longitudinal stretch ratio < lateral

stretch ratio is satisfied, the elongation ratioc (Sup) in

the longitudinal direction, the elongation ratio (Smp) in
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25 formation of uneven end face of a roll can be inhibited. When the initial
nip pressure is too high, the Vicker's hardness (Hv) of the roll surface
layer tends to become too high. Further, the amount of air caught in the
roll during the take-up tends to be small, and the film tends 30 to be poor
in flatness. From the above point of viewgthe upper limit of the initial nip
pressure is_preferably 180 N/m or less, more preferably 160 N/m or less,

partiuldH AR ABIT A2BMNm EPRsE DFRER thesihRg AIpiasStrS I$t06HSn)
low;thextakingupitends s # 1berdestabilized, and the deformation.efthe . ; oy

roll form is, or Wr'ﬂkles are, liable to take place, From the above point of
VIEW the IoWerimit'dt th Shitlel P présiie i< preferibIyS0 KR BEY

moren mose peefeeabiihb BRAN/M Bemorme  + Ehe RipgUesswe May: nat. |
hile the occurrence of winkles or pimples or the uneven end

be iapeted, while p

faces of the oIl &an tl)é}%uﬁﬁree'% ed by tapering the nip pressure at a nip
pressure tapertratio ohekn96 osmore 46 but 290r less: 11 Mhen the

ab initial_nip pressure and the nip pressure taper are employed, the

el i ProSaUrE S De- 270 R b 1ESeARGH, (e hAEn o preaRdre i

t06& high; howeyers e Vicker hbardgnedy (I of the ik surfacedayelse
terds 1o become too high. From the above point of view, the upper limit of

the final nip pressure is preferably 170 N/m or less, more preferably 150

N/m or les’] padieglarly pisterabhe 148 Ném @i tessuldhentthe finaknipof the
pr. i I taking=lp film 2 be destabilized. Fram

hS Sbb0S POt of ewr 1o o s O e Bl o frosbirecge Cbemally
préfer &b SONGP B foYe, mereryskéfetaly 76 Nyredemeke] paiticutanty range

preterably 90 NAp or mare X le o khis_invention will be further
specifica?f egglained here%%a%tgr \%%]r?re?g%}ncze o éa%vﬁgsi angOr examp.e,
CYMPRratvE BRMBISS ShilbthRIAVEHHEH ShAR nsEFE Iintbd iRreto it is

unessrit exesedsihe seape of gist ofi30 thepresentdavention. sMethods
for measurements and evaluations> In Examples and Comparative

ExdmplesStheé folldRingattmeware nidastifiEand efamatesihy theen the
fotlowingsmethodls. 42 {Avieragaparticle- diameter-ofpacticles ;5

ed with a CP-50 centrifugal particle size analyzer (trade name)
]6}%'%% %%é]ﬁm%?& %?g ration. OR the Fasts BRAETuiFathverGifve ©

ofyeeiticlesthavingparticles dismeters ealtulated fromma sentrifugal e vma 1

s%(g@@g] io;nscugéergjzt ine ) the measurement and the amount of the
existed p}gérticles, "an qull\glla ent sp er%%delar%%t%}ﬂetth WRSs hipdtticte Tange,

disffeteiecoriesponding 30 Bhanasspercent (Bas takeh owt andrusedias:am 1
awerage 40 panticle diameter unit_pim) githe p%%%eééslfa%ga?fr?‘éd. The
I y

"Particle Size Measuring Technology" issued by Nikkan Kogyo
ShirBlisia Po7Eepagass242 247 (2)Maxiomim helght (RM@X) of the

peclyester.

Further, desirably, the thermal setting is carried
out not in one zone alcne but in a plurality of separate
zones, and it is preferably carried out in three or more
zones under temperature controcl. For example, when the
thermal setting is carried out in three zones, the
temperature is controlled such that the temperature in
the first zone is 180°C or higher but 210°C or lower, and
that the temperature in the second zone is higher than
that in the first zone and the highest in the three

zones. And, the temperature in the third zone is lower
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According to JIS Standard (B0601: Surface roughness 15 - Definition and
Presentation, BO651: Stylus surface roughness measuring instrument), a
maximum height in an area was determined with a three-dimensional
surface roughness tester (trade name: SE-3AK, supplied by Kosaka
Laboratories, Inc.) under conditions of a #fagnification: 20 20,000 times, a
sc jgggtq#gg: 2 Jim,_a scanning length: 1 mm, a scan line number; 100

& cutoff-0.25 mm, and an average of re8its’dt tF€ abfve 180°C o
méasiitementstof A0 aswasteken asRmax {lwit: 1)y ¢3):Eleagation; s

ratigs-undey lpad (Sm. $TR) ﬂ%‘ﬂ@&“"@ﬁﬁg@@%@ei 5960Q0, supplied 5
by Seiko Instruments Inc.), a sample film having a Width of 4 M was
treEte@ by Bémpérafuré Mg sasingiat aumvgity-6ie50 WRH abd the second

tegpatature elgwation rale alMCMipWeiom,a starkiemperglire of 3¢,
under a load of 0.3 MPa, 30 1.0 MPa or 2.5 MPa per unit area in the
loriditBlirat dREctiitat Hreifteiahuer distditessf2ednine Ah elengatiore

ratio, { S enit: forunger adoad eondition, ofgach.of 0.3 MPRa, 1.0 MPa or

2.5 MPa was determined from the elongation/shrink behavior of the 43

filhSiPreachet at 100€ diftfForPthetbasis-brthé foiliing 8xpressmnis not

Similady she yneasuteraent wasicarried oub by exerting algad o001+ the
MP% in thelwidth direction, and an elongation ratio (STD) (unit: 96) under
5 this Todd condition Was detérmTindlPTie elbgationtaiBE{SMb, &T5) but

were takerowith regard4@ 40 samples each, and an average of them was
determined for_each. Elongatian ratjo, (MD, $TD) = (AM/MO) x 100 (96) X
AM - M - M6 ﬁ.B?}]etﬁé a %geaéa ressions A/Fols_‘r%p);;&%ﬁ%a& Iength 8fa fifn ratio
in thstengitudirdier width alirection before tiecheat treatmericandM into the
regresents-a length of the film in the. same direction after the heat .

9&% Q%ﬁl¥ ﬂ% 15 $reg?éa%} anegT&%’&%§

treqtment. That IS, When ee ongatlon atios m ,yS-|l|§) are mi
shbinegs theofim is Shiurkehhamtahendhey ae plusihey shewthat the i 1

filpis extended (4)- Thermal elongation rafios under no 'Qagxg*%“sma
HSTD) A film sample having'a square area of approximately 30 cmf,
WHiER e efi ERediratdly fie astiréd i iarside 20 length beforehand,

was susperiedsia anoven seta temperature;qf-J0QC; apd held therein,for, . . 5
30 minutes under no load. After the 30 minutes, the film sample was taken

odtof ik BWen: na-afeP R hdTodrrniderattire: RevaS AiEas bredfor Ang
lesgtbor widths 25:Tthermab elongatior fatios (HSMB,dASTD) it 96} 5 se

W%%ﬁm Lo be obtained can maintain planeness well and the
thickness non-uniformity of the ceramic sheet can be
reduced.

In the cooling step, the cooling is preferably
carried out at a temperature in the range of (Tg-30)°C or
higher but (Tg+20)°C or lower, and it is preferably
carried out in a plurality of separate zones like the
above thermal setting step. When the cooling temperature
ig lower than the above numerical range, the thermal
elongation ratios {(HSwun, HSrp) sometimes tend to be too
small. On the other hand, when the cooling temperature
is higher than the above numerical range, undesirably,
there is caused a phenomenon in which obligue

orientation is intensified in side circumferential
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determined on the basis of the following expression. Elongation ratios

(HSmD, HSTD) were taken with regard to 10 samples each, and an

average of them was determined for each. 30Thermal elongation ratio

(H:SmD, HSTD) = (AL/Lo) x 100 (96) AL = LLo In the above

expression, Lo represents a length of a fi#h in the longitudinal or width

directi r 44 treatment, and L represents g length of the _ |
fiIrEr%gi%lgtEeQ lgéom%%%%cﬁggeg?% r%% %a trrggt?nre%}.eﬁwa]t?s,atw fenthater tine
theawaleendgafiontratids. (HS mDe RS TD) earé migus; tkeynstiowd that the on are

flmys shuinken, and when ey are plys, they shohat fhe fim s,

extended. (5) Evaluation of surface flatness/smoothness of ceramic sh%%% ch
(ARRPNEiVE testFeréviuationict practieaFprbpediesy (Garntlition 1) A
ceramiasluey baving ihe following, 10 eamposition yas applied o a

surface on the release layer side of a release film with & die coater, a

ceétamiciayertoiae R Ifc K86 &fERATINghS SHRRTwas forimes] axd
200-mof a;cerantielByeuralease film camposiigmaterigl:wastaken up. 1
15(Condition 2) A roll of a release film having a width of 450 mm and a
leRgth 2600, i FERSIra HAred. ﬁ%?ﬁmic‘“ﬁ}r%ﬁhé\ﬁﬁg ARSToHEWIHY
carepesitior=was applied,to a surface on the release layer side of the

reLeESa\g? fiém with }%d'e coater at a film carrying speed of 60 20 m/minute, a
ceramic [ay&rto Have's thickness after drying of 5 mm was formed to give

a ¢eramie tayerffelease film composite material having a length of 1,900

mm, and Lom sit%tmearterri%lrvvgs taken up in the form of a roll.
25Then, the cefamic Tayers were separateddrom the tevaficer Film used

layer/release fitmeompositeayaterals obtainech UnderdGonditionsl-aned 2z
tocg%%gg,@,gg% heets. Both surfaces of each of the thus-obtained

ceramic Sheets (measurement object area: 1 m2) were observed through

a 30 scanfiingrlagéremieroscept ¢supplied bysedertec Coiporatiomnandn is

they wese eyaluated for flatnesg/smootiness properties on #L%?y%afés of

the following evaluation ratirigs. [Composition for ceramic s
'BAFTRPRANSE (GVerage pormde Hannasy 0ondspptiet by F@§iTitamium

Ingluskig 0o Ldd ¢:=290-parts Polyvinyl butyral resin Q%Q%nﬁ‘l%&gp The
BM-S, supplied by Sekisui Chemical Co., Ltd.)] 30 parts 'Plasticizer

(I PHFTARRY: 5 parts FERHE etTarif $6lvaRThARE (FRxingratoalic
6$¢ﬂﬂx)Qwﬁinaphthalenedicarboxylic acid, etc. Further,

the aliphatic glycol includes ethylene glycol,
diethylene glycol, 1,4-cyclohexanedimethanol, etc. The
nomopolyester for the polyester film used in this
invention typically includes polyethylene terephthalate
(PET), polyethylene-2,6-naphthalate (PEN), etc.

When the polyester to form the polyester f£ilm used
in this invention is & copolyester, it is preferably a
copolymer obtained by copolymerizing 20 mol% or less,
based on the total acid components, of a dicarboxylic
acid and/or a glycol as a third component.

Examples of the dicarboxylic acid that is a monomer
component for the copolyester include isophthalic acid,
terephthalic acid, 2,6-naphthalenedicarboxylic acid,

adipic acid, sebacic acid, oxycarboxylic acid (e.g., p-
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[Evaluation ratings for surface flathess/smoothness] 10C): 2 or less

craters (concave portions) per m2, each crater having a depth of 0.5 pm

or more (level having no problem in practical use) L1: over 2 but less

than 6 craters (concave portions) per m2, each crater having a depth of

0.5 jim or 15 more (level sometimes haviag a problem in practical use) X:

6 qQr more craters (concave portions) per m2,.each crater having a depth

of%}%, aﬁ%?%n%ré %I:é%%l heat\%ngsa pr%o%?e'm %%?gc%icgﬁﬁjse]? o) Biuationd 1y or
of peetchrirgo of telvasefilnw20Whemtheevaluatiosmin theabove {5) the
(Condition ried amount of peel charge caused b

unér)cr)ﬂ %E’Jg fh?rgvelaé%s%r%n% ﬁ%ﬁ%‘%@%ﬁ‘fﬂ Oc%%ﬁ%liz%#‘pc?}enetiai’og"lyeﬂter
méastrag paratys ¢raderhame Lstatid ehargéaneasuting distrumenty 1ene

S uppli Electgic rp.).was. set in a position .
vﬁi%ﬁ%wébo%\?eg Tff:('[%ziéd"aiﬁstuzcslgn?c'e gff5£ cr(ﬁZ?fréo/:}!rré}g E({E%X%S}%%% %t{: & Pecfgdsenﬁ?r?@my*
imPetiately &ftet it wasdniones ¢theanside sufacse efiafilyurolléd), and

the amount of peelsharge,was measyred-in.an.atmosphere having a
temperature of 22C 30 and a humidity of 44 %RH. While the release film

having a tOtal lERGffef £860 Wakentdiedt peeldrargeodrisaie weielm used
measured at leastAb peints gvery 0 meters, and anaverage.ofthem

was taken as a peel charge amount (ﬁ% kV) of the release film. The 46

evaltf=ibh Wik habe oh'the hasis b Hie folbRirévaiiativh fafitigs: s amount
[Evaluatiomeatings fomevalyationaf peghcharge ofrelease: filmd 0=A peel
charqe amou t of 2.0 KV or less (excellent in peel charge) X: A peel
cHatge SroUnt 8Fover 2.0 RV (HeReiVEintrest BRargE 7 BValatibn of

peet pharige lof veramictsheet b0A ceramie sheet/relesseditie €ompeske ran 1y
material was obtained in the same manner as in_the above (5) (Condition
2),@§nr%tﬁ\g Surface %fgéra?nl}g Ia%%? of t%gezfﬁﬁis%%feain“edtceﬁégﬁ” halate is
laperireleasé ditmycomposite neaterialeapattéined Niredectrpde print layer
to.have a 15 thi ' f 3 p.mt.was formed as a metal film by

a é?regn pr%t%%%i?%% ?Tﬁ]ge%%ﬁae%tﬁ ug-sob%ai%gaq mte%'lﬁ :?i?rﬁ%té}lalfﬁcor%
layerrefedse it cempositeemateriabwas chtytoeusize of 3@t o X300 film

MALLY give A shesksample. M\é';&fyfgéfdft&me%%%-QB@&E%ESSE%% of a

sample, the metal film/ceramic layer composite material was separate
fr6ifi tRE éle &S fim 5fa PBeltsrRESH 20tmANIRGRD alE: BH BENGUNDeRd

peel gharge caysed-hy-this, separationswas measured. &%%‘{f?ﬁ%r%dgdz ing

potential measuring apparatus (trade name: static charge measu
inStRamBRESV 107 sFpINBTLPRASIGHEIeEfic WOk CBIipRAREs SEERSEC

pasition-atiadistanceief Soam drems therskrfacef thesceramic layerof;the
S%Parated .meta{film/%%r%jc layer composite material, and the amount of
Ong

Rz inYan &thosphere-raviny & 30&mpBiditsre of

peejlr?:%gfsgle was med
22@ andarbumieity 0f 44 96=RHafhe ficasutraentywasmade Withused at a
regar té’rlaocql Ts_,he%t samples, and average of them was taken as a peel

charge amount ?um{):/ k .Erhdevg\}:alua lonWas made on the following
evidigationiratings.

The polyester that is a raw material for the
polyester film used in this invention may contain
particles mainly for imparting lubricity when a film is
formed. The kind of the particles to be incorporated is
not specially limited so long as they can impart
lubricity. Specifically, they can be particles, for
example, of silica, calcium carbonate, magnesium

carbonate, barium carbonate, calcium sulfate, calcium
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47 [Evaluation ratings for evaluation of peel charge of ceramic sheet]

0: A peel charge amount of 20 kV or less (excellent in peel charge) X:
A peel charge amount of over 20 kV (defective in peel charge) (8)
Evaluation of peel of ceramic sheet With regard to the sheet sample
in the above (7), a peeling state when the fetal film/ceramic layer 10

C ' teri f release,was evaluated on the .
e AT R O e,

Pédiingiore 96 @proper degred, themetal 15 film/ceramic layer does
not break,zand-thete isdaund e sesidual cetamic '%%%‘%g'ﬁ rase . o

(level having no problem in practical use at all). 0, eavy
sépafatiorPfotee s réguifed Slight reaking 6Fthe rhdaldilii/teramiedayer also

is-feund, 20,0 astight residual.ceraniclayer dp.the relegse film s found,
(level of having no problem in practical use at all). X: Heavy separation

force iR Guirdd  Br&akirg o the AL MrPceramiclayaris four, brain, a
resigleiadnd’s cerainig layes in thegelease filmds-fpuad{levekhaying.a - ;
problem in raglc[{i}cal use). (9-1) Evaluation 1 of stacking of ceramic sheet
(Allﬁtee%r%aqi\/e%e oF Bl Gation & prR&iSal propeftiest 30ABaREHRPARCBE
Nirelectrodesprinted layeréhaving a-thisknessafter drwing19f 3PMWAS: =g
stag;léecd“.ori %h ceramic %hee];[(obtaiged in the above (5) (Condition 1). Ten
céjramlc*ghegf}:e?ect?%%g stacked rﬁat%ﬁéﬁﬁéer@%b?éiﬁ@&ﬁ%ﬁ@%@epar ¢ oof
manmetwerestapkethditis ents 248 portians oy one side eing ay

p%s_li_' '%Eﬁg%g, ?fr'zd aple)gree.of. ositional deviation of the electrode

prlnteg layers was evaluated on %%llg)ai%sa oftheRsifowing evaltifiod the

ratingsi BlEValuatidn ratipgs Yerspositional deviation] 0: The positional

deviation is less thap 209 R (level baving nof_problem inlpractica se a

L2 - . s for Im T

all) 0: The positional deviation |s%200 mm or more but = o~ 1 !C%e apove
lubricity are not specially limited, and it may be any
one of the forms of a sphere, a mass, a rod, flatness,
etc. Further, its hardness, specific gravity, color,
etc., are not specially limited. Further, two or more
kinds of these particles can be used in combination as
reguired.

The average particle diameter of the above

particles is preferably 0.1 um or more but 1 um or less,
more preferably 0.2 um or more but 0.5 um or less. When
the average particle diameter is less than 0.1 um, the
particles are liable to aggregate, and the
dispersibility thereof is sometimes insufficient. When
it exceeds 1 um, the surface roughness of a polyester
film cbtained is too high, and it is difficult to adjust
the maximum height (Rmax) of the ralease layer surface of
the release film and the maximum height (Rmax) on the
side having no ;elease layer into 100 nm or more but 600
nm or less.

The content of the particles incorporated for

imparting lubricity in the polyester film is preferably
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less than 400 mm (level not having a problem in 10 practical use) X:

The positional deviation is 400 mm or more (level having a problem in

practical use) (9-2) Evaluation 2 of stacking of ceramic sheet

(Alternative test for evaluation of practical 15 properties) Ten cut and
separated metal film/ceramic layer compdsite material layers obtained in

the samemanperas it quovedThgachwere stagked by means oka, ;.
stacking machine according to a metho of detecting a 20 positi Wlﬁ'l a

CED éameRE Yo giverecstacketmatarias Wity regbed to thévtes-dbtainedntent

stacked, matgrial;the amount of devigtionofeach layerwas measyred, ; 4.,
with a microscope using the first metal film/ceramic composite matenial
layer a8a réfetEndeBAE thEtHus-obtaRéd 25 valie- wadhyead bt sexceeds 2

pasitianal deviatien (witsmre) Jhe:evaluatign wasmade op the-basis &flm in

the_following evaluation ratings. The stacking was carried out immediately
aftePEAtHTRIHRE i Aris Eepafated. [Ratings for evaluation of positional

deviation}:309: dibe positionaligpviation-is lessdham 200 R (levelhaving, the
ng)fgﬁ,blem in practical use at all).  0; The positional deviation is 200 Rm
0

&BufiEss thdh 400 MAT (18R hothaving Abé5IEm iRTactical
usejn Ao t Dénkelgositionahdedationiis mere than 4@0 vwidevel ofor
having a problem in_practical use). (10) Vicker's hardness (HY) of roll
R LS Hade B3 O TOIDANR methehs Stase of

layer Measirements were ms
accordingitoghe procpdingsdn diS Z2244 €1964). Ehepsurfacelayeraf

eac} elease film. rolls_gbtained in Ex les was measured in 10.points_
a%n%%%rg%v%ﬁ%iggt%o%%fc%&r%Eé fﬁnrr%grti%%qﬁ%?n BaciT NG face! cat on
and addigest vdlee wasmised asra Vitkers hardaess {#dy)aho@ 1)y tnevenn,

eadince,en Eacholclease fimyols dained iy Fxapples was
evaluated for an uneven end face state on the basis of the following
ePAlLATSHARNGS. [ EvaluatiBh Fatirgs. fok beevermend fagep150 femployed a

dedatienyin:an yneven endsfage.is,1 mm.gt less (level.being syitably usgd.,
without any problem) C): A deviation in an uneven end face is over 1 mm
bEEL YRR GBSV Vel b&iAG BEed Without & PrOBRSMY ASARIEVIBEER i 8RS

uneverhens face isoVal=2 A 20 hut 3AMy less-devsl having A slight o 5

problem but bein%jgsable) X: A deviation in an end face is over 3 mm

(BG&Having s Brobm Ghd Ry difisbignd polyester materials

are blended by means of a kneading extruder.
[Layer structure]

The layer structure of the polyester film in this
invention is not specially limited, and it may be a
single layer structure or a laminated layer structure.
When it is a laminated layer structure, it may be a
structure of four layers or more in addition to
structures of two layers and three layers as far as it
exceeds the scope of gist of the present invention. The
laminated layer structure is not specially limited,
either, and it includes laminated lavexr structures, for
example, of A/B, A/B/A, A/B/C, A/B/A’, etc. The above A,
B and C stand for layers formed of the above polyester,
and they may be the same or different. A’ stands for a

layer formed of a polyester which is structurally
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(12) Flatness 25A 2-m long film sample is taken from a release film roll,
and spread on a horizontal and flat rest such that its surface which has
been on the side of a roll surface faces upward. After it is left for 10
minutes, the entire surface of the film surface was observed to 30
measure lengths (unit: cm) of remaining ##inkles (flutes, portions floating

frcg‘grm%ggo%enregg .tgg suj;fage, %nd a total thereof is divided by a
measurement area (unit: m%flto calcildte a flatness (unit: cm/m2). The
flatfdssakas evalodted ohivthe thasisiof té following 50 evaluation ratings.

[Evalvationyatingsfoyllgesle o0 The fabess pasomimaoriess, 1

(level having no problem at all in practical us & Tlatness 1S over
28-EMEM2USTE 3BTHVATR 6PIRSS Wével nbihaving a problem intprastical

u rar Thedlatness,is pver 33 @/m (level having a problem in
pr%a%}:fieca?ﬁse). 13) ?ﬁikness noﬁ-un%‘orrﬁi%y gf}ﬁ‘ilr%“l AT was -
mB&asred3bria thickness eicropicteo(rade Hame Ke402ESmodelticularly

supplied by AnvitsieCarporatiqn) jn.atotal of 100, points.copsisting of
selecting 10 paints at intervals of 10 cm In the longitudinal direction and
mESSUTRS& thé¥B&Ve 10 15 points at each 10 lines at intervals of 10 cm

in the latershdirectionn Anawerage-afthe thus-obtained film thicknesses of

the 100 p ints%Nasar%aeLlculated and used as a film thickness (unit: um). .
Then, the filnT Was easured WitharaEErorfie 36 mirorietsr dragention is
name 1K1 245 medel Supplied by Atitsu-Corperatiophupderia StiSs i nce it
pregsure cgfo %Sat a rugni&g speed of 25 mm/second, along a length of 1
m'in the foRgTudinal-direction of e film &fd Song SNt 5F450 ArfRPsition
thedateral wirection ofthe filmuer25 chtajncaneordinuosds thickness«chart.

A imym.thicknes it and a minimum thickness (unit: pm) in

each ftf%e ?ongﬁu%ir%%iisc%%%xa% ethlel?afépagdﬁécct?oenaﬁé’rettg en from
thenthas-ebtairred chaptpadake Hickress nohwmifosdityfunit: ovass, or

defgrpingd OE‘HQ%§0;5%§§i§n%f1téSG%'!QV‘Q%%WS%%!%% using.the above -
film thickness in combination. Thickness non-uniformity 60}3)92
(FRRPRFRINIEKnSssh ARG thickiess)firattckiesshy 100 (14pst two

ThickRess-ronsunifeminy, of carami¢ sheet; 91+, JTheceramic .. o oo
layer/release film composite material obtainéd in the above (5) (Cllondltlc%}n
2fRas fiksSured for AthitkhBESWith Amicfom ek apate FanE TRA0PBIULd

mogekting agent) containing the above silicone resin
composition is applied to form a coating film, and the
coating film is cured to form a release layer.

The silicone resin composition in this invention is
preferably an aguecus silicone resin composition. The
aguecus silicone resin composition is excellent in
stability when it is prepared in the form of an
emulsion, with result that the stability of the coating
agent can be increased. Further, the surfactant to be
described later can be selected from a wider choice of
surfactants, for example, a surfactant containing more
hydroxyl groups can be used, and there can be produced a
higher effect on the improvement of prevention of peel
charging. It is also preferred from the viewpoint of

environmental protection to employ an agueous coating
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supplied by Anritsu Corporation), Then, the ceramic layer in a
thickness-measured portion was completely separated, and the same

portion was measured for a thickness again. A difference between them

was taken as a thickness of the ceramic sheet. These procedures were
repeated in a total of 100 points consistirfg’ of 10 selecting 10 points at
interyals of 1 min the longitudinal direction and measuring at the above

10 points at each 10 lines at intervals of 1 cm in the lateral direction. An
average of eraiie shastahickaesses obtaissdimthé A00qaints washe
tag%@?‘é@n@ E%@ET}{C é%%%é@g%&%? (HQ% %%) %gggb%féaefro thermal
measurement values in the above 100 points, the largest was uséd as a
mMaXFrT thitkriesa (et Hn)cthelsiallest aas ueed esd minimonturing,
thickpess, and:the thigkness.nopauniforyity. (96) was %%Sw”%% NMehat is
basis of the 20 following expression. Thickness non-uniformity (%) = '
(PakifFrRasekiesde rMihiGRTRiICKTESY (GPaRREsictbthidknasspierred
100= = £he evaluation was neade.ef the: basis of the.following evalugtion |
ratings. 25[Evaluation ratings for thickness non-uniformity] 0: The
thﬁ:ﬂ%@?sg G-uhitarmityA¥ 26br fe S Gt Beihy TBmafk bRt &dcenéntin the
fremfromythickpess ren-usiformiyandhaving-na peeblerpdr practigal use)
O:};I'hett[l%ckne%s goq-unif rmi%ig over 2.0 96 but 30 3.0 96- or less (level
being excalient free tdm- thickhess Bon-uRformitfarfd fdthalihga the
preblehtimpractcal usepXpthe thickness nendinifensibeis:oves 36,96 cone
(I(;:vel li)gingoorgofrjéregjfré)m tha{cl@ess n n-L]I{niformi%/ and 52 having a

problem in practical use) Example ﬁ’{r)élﬁar]aﬁgn PBGIyestr 'sa Promoted
malgdeese doetatertetrahyidratelas amestes exchangercatalysiwasing the
a - ixture_containing. 100_parts by weight of dimethyl

ore e a0 DA B iy Sty B oS P oL LY
cahtesesidRanganee efamearnitan ajpolydsterse besgbiained wiasdtod:Odeael 1ent
8 excha eact r \while_the internal
oS Ee s ol e Saca o AB0C SrtgS % 611k Beter
ethaRgBFEaction was completed, 0.01 part of phosphorous acid as a
stabilizer was agded -and afterthe (gﬂxtugn@lwg%&@yu@ stirred, 903 part, 5

of antimony trioxide was added, Thereafter, water included in the system

was tif SRR af A PRSP mR&c EalBiam carbeRdte Paricidss rred as
havieg an nverage particle dizmetes of @ rum,as:aly internaladditive fillepy, o
(Iugicagt)\were qsdd,ed,in 20 such an amount that the content thereof
bASEd 6n thE mAsY of & PolyRsiErid be'btained RASS5 be™0. X iasdf the
folewed by flbystirfing.aEreh, arteaetion-produgievas rarsfeaedino a; s
palymerizer, and subjected to polycondensation under high-temperature
vgéjrumme iraT 35 %‘Ltll%%n ar fglrﬁ“ 6pé:’rralfu 18 295C) 1S GR8 4 polyéthylene

terephthalaite cermpositios haeingrandntrinsicividcosityof 0165 ((hy one of an
R ae) Iopoain lcoringsostl Ao e
polysiloxane having at least two unsaturated group per
melecule) and a condensation type {(the main agent is a
polysiloxane having at least two hydroxyl groups per
molecule) . As an embodiment of the addition
polymerization type, an embodiment in which the coating
agent contains platinum as a catalyst is preferred, and
as an embodiment of the condensation type, an embodiment

in which the coating agent contains tin as a catalyst is

preferred. Of these, an addition polymerization type is
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30 a silane coupling agent (trade name: KEN-403, supplied by Shin-Etsu
Silicone K.K.) to a mixture of 88.5 parts of deionized water, 10 parts of a
silicone emulsion 400E (silicone supplied by Wacker Silicone AG:
methylpolysiloxane having a vinyl group, and optionally 53 containing in
combination an inhibitor for preventing ajremature reaction with a

platinum catalyst when a crosslinking,agent is added) and 1 part of a

cr%ss#;n %nrgeé“ge%f’?}l}ztiais]uepﬁﬁ%g%% é)rgohgg A6 BrferntisRsiForf
methybeydregenfatysilexanes whidhereactsswith adoublegsddn methyle can
silgxane) a olid content of 5 mass96. [St f forming unstretched
polyegeref%m T e%b%g\slg-%]b%g?ﬁesde poly&thy e%%%gfgp%éﬁa?atgg‘ﬁBUfaCtur er
comipasitonitwas dagdat 1 70C for 5:hedrsaintitapolyawes hadwewater

content Of%%% ﬁ?fés%'xgﬂﬁﬂ’e@e cgfy p ngeg_yﬂheen cer&%reg Qg]rarlnac;% etting
composition was fed to an extru.de,r, melted af a me ting temperature of
280-tb'300T HigHy- Aceliratehpfitered withid stedkbwife 15 fiker Ravind: an

avesags Mesh GpENingal 13cam,and inep.exipyded through a T-die, and

the extrudate was rapidly cooled by bringing it into contact with a cooling
drum by ah’eléétrGBtRANF cAtaEtirg hetwEo TRvelan anstrsteliéd.on by

paiyesterfilay havinga thigkness:of 429.am 20Rrimary strefching step]
The thus-gbtained unstretched polyester film was pre-heated at 75C, and

thBR SHRICHEGESS tinfeshn fie onBitGdihal itk ien Befivebhlowpredinking

andybigh-speed relsnata Blimtemperature 9§ 405G.andthen 4he 25 e |
stretched Ell)m was ra idl%/ cooled to 8%!\/6 a polyester film stretched in the
longitudinAl di?%“cti%ﬂ%% Yt directidn)” [IRdihe Eupficdtion iSteplonties ifidon by
abuove-@repatethcoating bgent wes apphech 30 to the thustabtaigetherhy 1
st(fefgh%d olyesétle glma%téetgh din t{le longitudinal direction, such that a
dry co}étlng%ag 4 thickness of 40 Am: ]fléfgi HpSeReMimiavhiggne
coatingsimi [Secanddry-streching step] 54 i ngTheypalyesteptiln:bayag s ing
am%tggtg{pigoc%gggg gggéylv?s supplied to a stenter and pre-heated in

05C an

two zones at 115C for 2 seconds in each zone. Then, the

pre-heated 'polyEstsr fitm Masufiforrhlyi stretehetkinfourzonesat 126€, by PCL
13061456 and J35CHar-2 segonds in each zone sych.that its stretch

ratio (lateral stretch ratio) in total became 4.1 times in the direction
pérpRhaictifar 6 Herlonyitdtidal Rireraon pridtedirsedontoubtainairogen

bigxiaily stretehed 10 palvestarfim, [THhergally, 3%@.@9@@% ompglt'gn?:

thus-obtained biaxially stretched polyester film was thermally sét in three

2GFEE AL TRS Bobe Yo o152 to?d1491 B -seconds, 2 seconds in

each zone,) 13and e last trermeally settingzane,at J9pCokWaSs i t i on by
r %)ited kéy 2.5 96 in the direction perpendicular to the longitudinal
diréction (WidthHirecfiom)“to'divé a retéasiflinhdving & fotatARNESS 8F

3tinmsThethussoldgiaad release film was used for various

5) An agueous PC-188 silicone resin composition by
PCL ({similar to PC-105). It contains the above PC-95
crossiinking agent.

In addition, these agueous thermosetting silicone
resin compositions can be used as coating agents after
their solid contents are properly adjusted by adding

deicnized water, etc.
[Silane coupling agent]
Further, the release layer in this invention

preferably containg a silane coupling agent. The gilane
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20 measurements and evaluations. Table 1 shows the results. Example 2

A release film was obtained in the same manner as in Example 1 except

that the stretch ratio in the 25 direction perpendicular to the longitudinal
direction (width direction) in the secondary stretching step was changed to

4.5 times and that the amount of relaxatidf in the third zone in the
theeugiseiing siep was ghangedds £,0TabIe 1 s0aus Ihg iesults of,

various 30 measurements and evaluations made with regard to the
thiIS-ohEathEd réf8dsEint CuppHIgtiveRiafple 1rAdiddaly sretchedthat
polyesier fim Iﬂﬁf}éngjﬂob%§}ﬁe|§§5%|%¥@ﬁ¥yé§99@'%@&'"%&3”‘5 gilicone

manner as in Example 1 except that the release coating liquid containing

thEHtu oS e fosefting sfiicohé cBApBSHBR Y afh-Iiwsepsidstrstn
appliedidibe praduction of greleasmfilbung Harthes o asalytion.ef an.

addition polymerization type silicone compound (trade name: TPR- 6721,
sUpPTEd By cEhBaFsiliéone RIEFinABftieRd (Sbhtieohtent =5 Risks)
was added a Rticafalystdisase 10 nagen (M640. supplisdhy feshiba o,
Siéi %eré-K%J” uch an amgunt that its content came to be 1 part by

mass per 100 pans By mads o thé dadition poiyHTizatidiF type silicone
compound whereby arrelease agentcoatiag siquidwaspreparety agent
15Thereafter, the above:-aptained biagxially stretche lyester film roll

hgj%??gé %o%r?e]legég Iasy%rffivas%%l}lo Fé%f‘a}lﬁg ﬁ%hgbo?/jgé-p?%%a@%ﬁ%?e%gelayer
agentiebating it waslappiied %o the unroledbbiaxially stietehedr less,

p er.film-in i ter lQn.in_the direction 20 perpendicular to the
Ioﬁéﬁdigg:%@@%%%?w%tﬁ%%%ioﬁ su é]rﬁa%%l{]%e a%%li@gt?o%far%]c‘;ur}%te 88
(VRStY Edrfie 16 BE6 Rt Arididasedayerseds formad by drying thenasss or
applied copting liguid with,3 ait floating and carkving fyne Q:ré{m@]he ove
apparatus having lower and upper air-blowing 25 ports at intervals ofa’j»%
cRERR Sl carAftensivh GFRI600KMa afa BRfing ehegetature vy can
160C fer-k&seeonds; torgive a release film having a dry cured release

layer having a weight of 0.2 g/m2. Table 1 shows the results of various
mﬁ%‘éﬁl‘%‘?ﬁgﬂ§5}1d evaluations made 30 with regard to the thus-obtained
release film:<omparative Example12 a se Alrelease film wyas-obtaineddn on,

the satme man(g]eL as in Eg/<am le 1 except that the stretch ratio in the 56
lohgitudinar direction {eRGth dirdbtid) Mthe pAMARPStretehing $tsp wagsed
cliangeitktos3:0 timesofiablet] showsthegesulis-ofvarions Mmeasyaments =
and eyaluations m%q%aewiﬂ%ijle&gaécé #Oe tahse thgs-obtained release film.
Comparative Example 3 ATrelease Tilm Was obianed i the'satie factant
mishnehas #PExamplenk except thatitlye strefoh ratieein thadongitudinat

direction (I directian) i rimary 10 stretching step was changed,
toggf%!%ezn%gl thga%%h?ét%%tggit%’%%h &di rge(k:jt?o n@g)er}%er%j diclar fgL %’h e ®
|otghadihaFdifdtdioR iwidae directiony wastéhanged: t0139 tihes: Taide 1

shews ihe.results of variqusmeasusements.and evalyations fpade, with

regard to the 15 thus-obtained release film.

suppressed. Further, when a stacked ceramic condenser is
produced, the positional deviation of an internal
electrode can be suppressed. Further, when a surfactant
is added, the coating agent comes to have excellent
wettability to the polyester film surface. As a result,
the defect of local repellence to the coating agent is
suppressed, and not only a uniform coating film can be

obtained, but the pinhole defect that occurs when the

ceramic sheet is peeled off can be suppressed.
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From the above point of view, the content of the
surfactant based on the total dry weight of the release
layer is more preferably 1.0 mass% or more but 7.0 masss
or less, particularly preferably 2.0 mass% or more but
5.0 mass% or less. When the above content is less than
0.5 mass%, the peel charge increases. Further, the
wettability of the coating agent to the polyester f£ilm
surface tends to be insufficient. When it exceeds 10
mass%, undesirably, the peeling force from the ceramic
sheet tends to be heavy pesling force.

The surfactant includes ionic surfactants (anionic
surfactant, cationic surfactant and amphoteric
gsurfactant) and ion-free surfactants (nonionic
surfactant). Of these, a nonionic surfactant is
preferred. When lonic surfactants such as an anionic
surfactant, a cationic surfactant, an amphoteric
surfactant, etc., are used, these surfactants are poison
to the silicone resin composition that forms the release
layer, and in some casesg, the gilicone resin composition
are not fully cured.

Examples of the nonionic surfactant include
surfactants of a polyoxyethylene type, a polyvhydric
alcohol fatty acid ester type, a polvhydric alcchol alkyl
ether type, a nitrogen-containing type, etc., a noniocnic
silicone-containing surfactant, a nonicnic fluorine-
containing surfactant, etc.

Examples of the polyoxyethylene type surfactant
include poly(oxyethylene)alkyl ether,
poly (oxyethylene)alkyl phenyl ether, poly{oxyethylene)
poly (oxypropylene)alkyl ether, poly{oxyethylene) fatty
acid ester, pbiy{oxyethylene) sorbitan fatty acid ester,
etc. Of these, the poly(oxyethylene)alkyl ether
preferably includes poly(oxyethylene) alkyl ethers

having an alkyl group having 12 or more carbon atoms,
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such as polyoxyethylene lauryl ether, polyoxyethylene
myristyl ether, polyoxyethylene cetyl ether,
polyoxyethylene stearyl ether, polyoxyesthylene oleyl
ether, etc. The above alkyl group may be linear, or may
be branched. =Zxamples of the polyhydric alcohol fatty
acid ester type surfactant include propylene glycol
fatty acid ester, glycerin fatty acid ester,
polyglycerin fatty acid ester, sorbitan fatty acid
ester, cane sugar fatty acid ester, etc. Examples of the
polyhydric alcohol alkyl ether type surfactant include
alkyl polyglycoxide, etc. Examples of the nitrogen-
containing type surfactant include alkyl diethanclamide,
alkylamine oxide, etc.

Examples of the silicone-containing surfactant
include polyether-modified silicone, polyglycerin-
modified silicone, etc. Further, these modified silicone
structure is classified into a side-chain modification
type, a two-terminal wmodification type (ABA type), a
one-terminal modification type (AB type), a two-
terminal-sgide-~chain modification type, a linear block
type (ABn type) and a branched type, while a modified
silicone of any type can be used.

Above all, ag a surfactant in this invention, =a
polyoxyethylene surfactant and a siliéon@wcontaining
surfactant are preferred. These are less likely to be
poison to the silicone resin composition, and they can
exhibit sufficient wettability. The silicone-containing
surfactants are particularly preferred and are by far
less likely to be poison, and they can attain better
releasability and can produce a higher effect on the
improvement of prevention of peel charge.

In this invention, the thickness of the release
layer {(i.e., the thickness of a dried release layer) igs

not specially limited, while it is preferably 20 nm or
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more but %0 nm or less. Generally, when it is less than
20 nm, the exhibition of effects as the relezsme layer
such as small peeling strength is difficult. When it
exceeds 90 nm, an effect produced does not pay for a
cost regulred.

<Uge of release film>

The release film of this invention can be used as a
film for forming a resin sheet, a ceramic sheet, etc.,
or as a separator for an adhesive film for labels,
medical use, office stationery supplies, etc.

Particulary, the release film of this invention can
be sultably used as a carrier f£ilm for producing a
ceramic sheet since it has satisfactory performances
required of a release film to be used for the production
of a ceramic sheet. When the release film of this
invention is used to produce a ceramic sheet, a thin-
film ceramic sheet with excellent accuracy is obtained.
Further, the thus-obtained thin-film ceramic sheet can
be suitably used for a stacked ceramic condenser in
which increasing of the number of internal electrode
layers is required along with downsizing and an increase
in capacity.

When the ceramic sheet ig produced, it is
sufficient tc apply a prepared ceramic slurry to the
release layer surface of the release film of this
invention and remove a solvent contained in the applied
ceramic slurry by drying. The method for applying the
ceramic slurry is not specially limited, and there can
be used conventionally known application methods. For
example, there can be employed a method in which a
ceramic slurry prepared by dispersing a ceramic powder,
a binder agent, etc., in a solvent is applied by a
reverse roll method and removing the solvent by drying

under heat. The binder agent for use is not specially
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surface Side having no release layer Surface smoothness and flatness
(Condition 1) _ _ Elongation ratio (Span) Elongation ratio(STD) Thermal
elongation ratio (HS) Thermal elongation ratio (HSTD) GISH-cINSH 58
Example 3 [Preparation of polyester] A polyethylene terephthalate
composition having an  intrinsic viscosi#f of 0.65 (in c-chlorophenol at

35C). 5. obtained.i S manner_as in Example 1. [Preparation of
cgg?i%\ggéﬁt] S\t Clﬂoéagt%gga%gn}ta\%ag% ?dine%gy 54ding %’pal?f)sE Fatnyl
silleehE ertulsiofiuoDE(silicohe sapplisaby WackersSilidenescAGepecially

mathylpolysiloxane haying.a vinyl group, ., 5 ethanol, toluene, etc.
<Film rollsx>

The film roll of this invention is obtained by
taking up the above-obtained release film in the form of
a roll. The release film roll may be a master roll
obtained directly from the step of producing the above
release film, or may be a slit roll obtained by slitting
the above master reoll to a width and a length demanded
by a customer.

In the film roll of this invention, the roll
surface layer has a Vicker’s hardness {(Hv! of § or mors
but 450 or less. When the Vicker’s hardness (Hv) of the
roll surface layer is adjusted to the above numerical
range, there can be obtained a release film excellent in
flatness. Further, the release film roll is hardly
deformed in form or unlikely to get wrinkled.

The Vicker’s hardness refers to a guotient
determined by dividing a load used to form a pyramid-
shaped dent in a test surface with a four-sided pyramid
presser of diamond having an angle of 136 degrees
between opposite faces with a surface area calculated
from a diagonal line of a permanent dent, and it is
calculated on the following expression.

Hv = (2°P-sin(a/2))/d

P: load (kg), d: average lengths of diagonal lines
of dents (mm}, and a: angle between opposite faces

Since o = 136 degrees, the above expression is

rewritten as follows.

Hv = 1.854 x p/d*

Generally, when a film is taken up in the form of a
roll, a thick portion of the f£ilm is tightly taken up as

the roll diameter increases, and it sometimes has a so-
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10 and optionally containing in combination an inhibitor for preventing a
premature reaction with a platinum catalyst when a crosslinking agent is
added, solid content 50 mass%) as a main component, 1 part of a
crosslinking agent V72 (supplied by Wacker Silicones AG, 15 an emulsion
of methyl hydrogen polysiloxane, which réacts with a double bond in

methyt siloxane ssali ass%), art silane coupling.. . :
agent (trade nﬁa?ng@]K{éélz{lr%%ég&;plie%ébysqél%iﬁ-és%%ﬁ%:%ﬁg’K.ﬁ%leangllm 8
0.55 paRBFDohroxyBlFiche Glsy| btk PofFadetndrhe; Ermitgen 404 s

supplied hy-Kan-Carposation) £5%companent),as g nopionic %—[@?&}% O:in
|

87 parts of deionized water with stirring. The coating agent had a so
comtént of 8¢ masshf THeHhid BiftenPfatibhdf E6mpoRtrts based arer .

106hmass®, ofineeteasedayerdede2b ehlaingd from the ahove goating ; 4
agent 1%ere tq he as follows. Main component: 84.1 mass% Crosslinking

adeht- 84 masess SilaHE LEHSlinG dhent 50 fias8os SoS@Padtamthp by taken
mags%dStepoffoming unstreiched pelyester firlERe aboye-ohtainede £; 1y,
p%{%esthglene é%re%)@thtalate composition was dried at 170C for 5 hours until

the polyetfylene teréphthafate compBsitioh hABA wak? 159 cHteftigiw . the
0.05weassl96eidr less. Thenytheldry pelysthytenederepithalate +he rol1

cQ ition was fed to an extruder, melted at a melting temperature of
28%1?6%%0'5060,%&’% a%%ur%i‘eeié Flisre Xivi%%agst%a & B filfr haviRg @herarly
avetfgemeshopening 6fitl:dmyr apd thenfextaided througba T-diesto on the
foggkge@oggg he d It heet was rapidly cooled by bringing

it info contact %fth%kc%%li%g%mpn% %%%rn e e\é%t?"ors a‘%%%%y zgﬂﬁﬁgcé{% the roll
metHoPteYive B tinsBetched polyestendim @0 havingra thicknkss 6450 is

4m, IRrimary stietching stepl 3 Aynenoaxiall tched polyester fil
streitched in the longitudinal direction was%é?a%@%ﬁr%%t us-obtained - °
URStr ST BAIFESEPfilhPMEthe SafieTRafnarksdsin Exapleds [Ihdine

application steplT han. the,akevepepared.coating ageptwas,appliedito. -
the thus-obtained monoaxially stretched polyester film stretched in the

lohgfudingrdirecliohaERaRa: 201he reSultdit réleade finrhada réfkerss is
layeefaviag athickness-ofdd-am, ia-give gpolester film-haying,a geating

film. The above_application of the coating agent was carried out on the

Std&of 1ie poasteP fifit FAth R it B¥en 736t into contact with the

cooling driine above Vicker’s hardness (Hv) of the roll
surface layer can be attained by adjusting the take-up
tension, nip pressure, etc., when the release film is
taken up.

With regard to the take-up tension, it is required
to set an initial tension at 4% N/m or less. When the
initial tension is adjusted to the above numerical range,

the roll surface layer can be imparted with a Vicker’s
hardness (Hv) of 450 or less. Further, the amount of air
caught in the roll during the taking-up film comes to be
proper, the influence that the thickness non-uniformity
of the film has can be decreased, that is, the
tightening of a take-up roll can be suppressed, and the
roll is excellent in flatness. Further, the deformation

of a roll form can be inhibited. When the initial
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25 in the step of forming an unstretched polyester film. [Secondary
stretching step] Then, the thus-obtained polyester film having a
coating film was supplied to stenter and stretched in the same manner as
in Example 1 to give a biaxially 30 stretched polyester film. [Thermally
setting step] The thus-obtained biaxifly stretched polyester film was

treated inythe;same manng,as infoxam o gi elease fjlm having
a total thicknéss of 31 pi.n%. 60%%1% %ygg-%%]ﬁir?g(}é %é?e%%%%ﬁm élv%g) o2 the
subRecte F W VatsusimEasurémeds dil datmionscTalile @rshowsitheer,

results. Gxample 6@%&%@@%&%%%@1@5@% ”&%i%'ﬂrgm NELASIN ¢o
Example 3 except that the conditions in some steps were chianged as

folfHS ™ heP s -obtaiRed Felase' il WaS Sebjsetelito Daousin £latness.

measutenents and-evaluationsc ¥ ab@ezﬂ%h%th@gﬁéwtsl LlRreparatign
of coatin agenglﬁA,s a surfactant, 0.06 Dart of a polyoxyethylene-
méthyipolysilok&iTe CopomEr Eaas Hahie: EVAYEX S5-365E subplied

byohtbeEmUsiamCe./ kid){52<£0mpongiththalwas &inoNoNIG ension i«
sil{cone-lcoomptaigglg 15 ?{q,rfactant was used in place of the polyoxyethylene

ol6yl ether: The toatifg agent Had'E sORPEGHENt ' 8°0 maksvs: Ebftheérs
the ssohd eohtenteatiodcof components based ORdl00:mass% of a release :en s

layer t ained frgm the above coating agent were as follows.
Zéél\%/l)aﬁéggln%%%@e%t: 8%)% \rL‘na%?sl b éeﬁg;srglin?giﬁlégggéﬁ: BB mydses SilaRe O
couplihg ageht: 5-1 masEwiSurfactantn.® mass4ifSegondary. stretebingrab1y,

stepl.2 tch ratjo.in the lateral direction was changed to 4.5 times.
[T%%lrgm%};l{}%gt%%g %éa% lgI{T éa a%ﬁsou%?%f ?‘eﬁa%ﬁ%%% e 2faxaiBe s

trédifiehit Wetchringed ® 2030 Exapie5 FrAmelease filowaspoint

obfaingddp the game spanner s in Example 4 excent that the conditions

in the corresgl)ondlng step were changed as?ollbws. The thus- 61 |
preferably 30 N/m or more. The above initial tension
represents a tension at a time when the taking up of the
release film, which is substantially a commercial
product, in the form of a roll is started, and it does
not necessarily mean a tension immediately after the
taking-up of the release film around a core is started.
That is, for the purpose of decreasing those influences
which are caused by foreign matter, damage, etc., on the
core surface, there is generally employed a method in
which the take-up tension is set in particular high
immediately after the taking-up film is started until a
several meters or several tens meters long film is taken
up, and it does not show the take-up tension for such a
portion.

Further, it is required toc taper the tension so
that the final tension is lower than the initial tension.
Specifically, the ratio of the final tension to the
initial tension (tension taper ratio) is reguired to be
80 % or less. When the tension taper ratio is adjusted

to the above numerical range, the deformation of the
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obtained release film was subjected to various measurements and
evaluations. Table 2 shows the results. [Preparation of coating agent] As a
surfactant, 0.15 part of a polyoxyethylene- 5 methylpolysiloxane

copolymer (trade name: EMALEX 5E50§Jg, supplied by Nihon Emulsion

Co., Ltd.) (32 component) that was a nonionic silicone-containing
suddctaftowras used. ddhescosting agent had a solid.eonteriaf 6.Q Mass¥ess

Further, t lid content ratigs 10 of components based on 100 mass%
oflﬂ gﬁle&%ﬁ i%a%y%r fi)orgg oﬁt%lrr%sa ronE% tHe %b&\f’e St HeRtwiiyas When
fatlowst Mairt. compement: 84t inass$o Crosstinking agest: Bi4-rass®

133iane caupling agept: 5,0 mass% Surfactant: 2.5 mass% Example 6 A
release fllrr%u wa!é1 oE?ta%r?ed‘gl‘jrlf’th(1,;gl %gr%esﬁgﬁ%eﬁeas%ﬁ%%x‘a?ﬁﬁg 4%xc%8fmme
tHaptheéaiditiofis prthe lcorespording step werechanged hs followes: 1imit

The thyszobtained release fi .subject various megsurements
and evaluations. Table Z%h%r\?vg\%?%?gs% ts%%%;fp%raaltlo%}ofggaﬁng zégéﬁﬁ S
OBRE A SUFRERITRID. 3 pakt of a0golySEethyléme-trhethglipotysildxang,

C%@ﬁ@@@ﬁf@?enaéaﬁisﬁMﬁLE%&a%%E’oé&t%Dpiisd@é‘é\%?%l';fé}'"%i% from

Co., Ltd.) (52 component) that was a nonionic silicone-containin
sif&CtiRENRS t8ed. The dratifg aehekada 36lid 30-eoftenedf .2nsion

messtmdirther thesolicheontentratias, of companents based,on 100, 1.y,
mass% of a release layer obtained from the above coating agent were as

fidws = Mairt BdmpSHERtes2 0 RESKIR Efodinking RRAY SO AEEEwI62 OF
Silane teuglinguagent 4. 9massio Syrfactant; 4:3mass%xample LA 1o
release film was ob?ined in the same manner as,in Example 4 except
thaag?ﬁree cBditionSin té B8rreSPndahy Step wihe thahgéd s foiaRson
Thetlkus-obtainedirelgase fmavas, subjected 1o warious measwements

and \gvalgatlgns. ;I;ggletz shows the results, lolPéiggratlon of coating

agent] As a surfactant, 5‘.%%&?? of & poIySRye mMERYIPBREToxdhe>ome

copalynern ¢trddeonarnbeE MALEXa555051s supplied hyHeihenzmulsions i on
Co., Litd,) £52 comp n@gt-kéh_qﬁ asa igni¢ silicone-containing 1

sur?"act«an was use§. The coating a%e%% ad a solid %%te%f{g]ﬁ 6':’).% n%gss%\g/é.m'
FuRth&Reh& 36 Borteitratios otbempenents basedrenr 108 massisdifreent

;%ﬁa%ﬁ%WErgth99%@“%&ﬂ%@ﬁ@3BQO%%C%%K@fgﬁ%%g@iﬁ8§adually
%égggased is preferred, and an embodiment in which it is
continuously gradually decreased at a congtant rate is
more preferred. When the above embodiment ig employed
for the tensicon taper, the internal stress in the take-
up direction in the roll can be brought into 0 or more,
and failures such as a crease defect in the lateral
direction (T bar), alir gap between filmsg, etc., can be
suppressed. The above main portion of a roll refers to a
portion that is 5 mm or more outwardly away from the
core surface layer and that is 5 mm or more inwardly
apart from the roll surface layer.

On the basis of the above initial tension and
tension taper ratio, it is reguired to adjust the final
tension toc 39 N/m or less. When the final tension is

adjusted to the above numerical range, the roll surface
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20Main component: 78,1 mass% Crosslinking agent: 7.8 mass% Silane
coupling agent: 4.7 mass% Surfactant: 9.4 mass% 25 Comparative

Example 4 A release film was obtained in the same manner as in
Example 4 except that the conditions in the corresponding steps were
changed as follows. The thus-obtained release film was subjected to
vargs80cmeasurememis and evdltatiensy Takler? shows-thesesultsyy) of
[Preparatio oating agent No surfactant was used. The ¢oating
aége%r% h%% 5:11 s%%’coﬁ%ﬁt% ofté?s n"?ailsl%@%t.J FUTREF THe s8lid Sohtanratios e
of Corhsariehtd:basttees 108 vass% of@ retedse 63:#4ayeroblained froemds
th ti gent were a If lows. Majn_companent: 86.2 mass%
Cfgcﬁst?l%lgr‘%? ggg%t:%%qr%és%%%l%J\ne\élgoeup%ﬁg g%e £5 m%gs(%lew’ the
SUBEGENt DHAASIYS [Phimaiisteetching step] is Thestretetiratio Bthe/m or

longitudingl slirection wias chapoed 1,3 tisges, 10 Coparatiye Example, .
5 A release film was obtained in the same manner as in Comparativé '
ERarmpRUBBxddft thiatthe cofd@ifidmainis theebrespdndingstebsaverehe
changgdasfollows. the 15 thus-eltained selease film was subjected to
various measurements and evaluations. Table 2 shows theresults.

[PHATArS Stretchity StBp] theThé Sielch¥afio rth@ashgitudies ditectionhen

was ehanged to-48dimes. 20[Secondary steatehing stepl1 1 Thssiretch
ratio in the lateral direction was changed to 3.0 times. Comparative

EX&R BT B5k Bidkidly Rl oy SR mth AP A6 Felesssay s
wasebtainetinithesamesmasnerasin Examplechexcepbthat Bo 6oatiRg view

2051 Was, ARPlipd, TRedo &.30141on. of anadtion ovmerzalion :» 1

i

N/m or more, more preferably 15 N/m or more.

As a nip pressure, it is required to adjust the
initial nip pressure to 200 N/m or less. When the
initial nip pressure is adjusted to the above numerical
range, the roll surface layer can be imparted with a
Vicker’s hardness (Hv) of 450 or less. Further, the
amount of air caught in the roll during the taking-up
fiim comes to be proper, the influence by the thickness
non-uniformity of the film can be decreased, that is,
the tightening of a take-up roll can be suppressed, and
the roll is excellent in flatness. Further, the
formation of uneven end face of a roll can be inhibited.
When the initial nip pressure is toc high, the Vicker’s
hardness (Hv) of the roll surface layer tends to become
too high. PFurther, the amount of air caught in the roll
during the take-up tends to be small, and the film tends
to be poor in flatness. From the above point of view,
the upper limit of the initial nip pressure is
preferably 180 N/m or less, more preferably 160 N/m or
iess, particularly preferably 120 N/m or less. When the

initial nip pressure is too low, the taking-up tends to
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type silicone compound (trade name: TPR-6721, supplied 30 by Toshiba
Silicone K.K.) in toluene (solid content: 3 mass%) was added a Pt catalyst
(trade name: CM670, supplied by Toshiba Silicone K.K.) in such an
amount that its content came to be 1 par& Py mass per 100 parts by mass
of the addition polymerization type siliconé 64 compound, whereby a

refenseageabeaatingdiquichwas ReepaEst: FRisrelgase @9eRLCORNNS rovy 1g,
Ii%uid conta’nf)d no surfactant, Thereafter, the ahove-obtained biax ally
strétefied gkﬁ R8st fitm hadiigtho R IeasE Fayer 3% U6y, BhE theove

alpavespreparedireleaseragenbeeatingiliguid was applied-todhe untolled
biaxigllyéstreetcggd gglé/ggt%gﬁmin iés cSﬁter portion in the width direction
stich that the application Amount (wet) damé’to BEEGmBOAA oeRagEaP 1Y
lagér Was farmeddayedrying the applied coating liquid with an air floating

and carryi&lg e. drying apparatus having,lower and uppeyr air-blpowing
ports at inter\%%%? 3%%8mspe£alghea & %a?}y%ﬁg BEhsiGit gg f,gOO‘f% At a-te
dyirgrenperauretovi60C for 16rsquongd d¢e 15:givéna releasefinend faces

haying gl Gureddelease Iyghhiavingaweloht of0.2 g2, Table 2
shows the resuilts of various measurements and evaluations made W
régfafd B he this-abialiedordesserfitimE The aboed applichtion of theor more
ceating-agent was tagied out on the side of the 20 polyester film which

had not contacted with the cooling drum in the step of forming an
unstretch&ddlyEster AP V65 Exafibel 7250 t BreZ 96T 81800-h 8hip

Opk@s@nzk0:8heBt 9:481Qmployed, the final nip pressure can
be 220 N/m or less. When the final nip pressure is too
high, however, the Vicker’s hardness (Hv) of the roll
surface layer tends to become too high. From the above
point of view, the upper limit of the final nip pressure
is preferably 170 N/m or less, more preferably 150 N/m
or less, particularly preferably 140 N/m or less. When
the final nip pressure is too low, the taking-up film
tends to be destabilized. From the above point of view,
the lower limit of the final nip pressure is preferably
50 N/m or more, more preferably 70 N/m or more,

particularly preferably 90 N/m or more.

Examples

This invention will be further specifically
explained hereinafter with reference to Examples and
Comparative Examples, while this invention shall not be
limited thereto unless it exceeds the scope of gist of
the present invention.
<Methods for measurements and evaluationss

In Examples and Comparative Examples, the following
items were measured and evaluated by the following

methods.
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{1} Average particle diameter of particles

Measured with a CP-50 centrifugal particle size
analyzer (trade name) supplied by Shimadzu Corporation.
On the basis of the cumulative curve of particles having
particles diameters calculated from a centrifugal
sedimentation curve obtained by the measurement and the
amount of the existed particles, “an equivalent sphere
diameter” that was a particle diameter corregponding to
S0 mass percent was taken out and used as an average
particle diameter (unit: um) of the particles (see a
book “Particle Size Measuring Technology” issued by
Nikkan Kogyo Shinbunsha, 1975, pages 242-247) .
(2) Maximum height (Rmax)

According to JIS Standard (B0601: Surface roughness
— Definition and Presentaticn, BO&51: Stylus surface
roughness measuring instrument), a maximum height in an
area was determined with a three-dimensional surface
roughness tester {trade name: SE-3AK, supplied by Kosaka
Laboratories, Inc.) under conditions of a magnification:
20,000 times, a scanning pitch: 2 pm, a scanning length:
1 mm, a scan line number: 100 and a cutoff: 0.25 mm, and
an average of regults of the above measurements of 10
areas was taken as Rmax (unit: nm).
(3) Elongation ratios under locad (Sup, S

With TMA (trade name: SS6000, supplied by Seiko
Instruments Inc.), a sample filwm having a width of 4 mm
was treated by temperature-increasing at a humidity of
50 %RH at a temperature elevation rate of 10°C/minute
from a start temperature of 30°C under a load of 0.3 MPa,
1.0 MPa or 2.5 MPa per unit area in the longitudinal
direction at an inter-chuck distance of 20 mm.
An elongation ratio (Swp) (unit: %) under a load
condition of each of 0.3 MPa, 1.0 MPa or 2.5 MPa was

determined from the elongation/shrink behavior of the



81'0- 050- ZE 0O 8tt9St g"T IT Example4zs T 8, 6TO- 800- Et O-
81'0- OS-0- 8tt SSt ST L 171 0 Example 3

43

film when reached at 100°C and on the basis of the
following expression. Similarly, the measurement was
carried out by exerting a load of 0.01 MPa in the width
direction, and an elongation ratio (Syp) (unit: %) under
this load condition was determined. The elongation
ratios (Swp, Bw) were taken with regard to 10 samples
each, and an average of them was determined for each.

Elongation ratio (Sup, Sr) = (AM/Mg) x 100 (%)

AM = M - My

In the above expresgion, M, represents a length of
a film in the longitudinal or width direction before the
heat treatment, and M represents a length of the film in
the same direction after the heat treatment. That is,
when the elongation ratios (Sw, Srp) are minus, they show
the film is shrunken, and when they are plus, they show
that the film is extended.
(4) Thermal elongation ratiocs under nc load (HSup, HS7p)

A film sample having a sguare area of approximately
30 cw®, which had been accurately measured for a side
length beforehand, was suspended in an oven set a
temperature of 100°C, and held therein for 30 minutes
under no load. After the 30 minutes, the film sample was
taken out of the oven, and after it had room
temperature, it was measured for a length or width.
Thermal elongation ratios {HSwp, HS-w) (unit: %) were
determined on the basis of the following expression.
Elongation ratiog (HSwy, HSe) were taken with regard to
10 gamples each, and an average cof them was determined
for each.

Thermal elongation ratio {(HSwp, HSp)

= (AL/Lg) = 100 (%)

AL = I, -~ Iy

In the above expression, L, represents a length of

a film in the longitudinal or width direction before the
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heat treatment, and L represents a length of the film in
the same direction after the heat treatment. That isg,
when the thermal elongation ratios {(HSu, HSw) are minus,
they show that the film is shrunken, and when they are
plus, they show that the film is extended.

(5) Bvaluation of surface flatness/smoothness of ceramic
sheet (Alternative test for evaluation of practical
properties)

{Condition 1) A ceramic slurry having the following
composition was applied to a surface on the release
layer side of a release film with a die coater, a
ceramic layer to have a thickness after drying of 5 um
was formed, and 200 m of a ceramic layer/release film
composite material was taken up.

(Condition 2) A roll of a release film having a width of
450 mm and a length of 2,000 m was prepared. A ceramic
slurry having the following composition was applied to a
surface on the release laver gide of the release film
with a die coater at a f£ilm carrying speed of 60
m/minute, a ceramic laver to have a thickness after
drying of 5 um was formed to give a ceramic
layer/release film composite material having a length of
1,900 mm, and the composite material wasg taken up in the
form of a roll.

Then, the ceramic lavers were separated from the
ceramic layer/release film composite materials obtained
under Conditions 1 and 2 to give ceramic sheets. BRBoth
surfaces of each of the thus-obtained ceramic sheets
(measurement object area: 1 m?) were cbserved through a
scanning laser microscope (supplied by Lasertec
Corporaticn), and they were evaluated for
flatness/smoothness properties on the basis of the
following evaluation ratings.

[Compesition for ceramic slurry]



Alf 11 _ Measurement and evaluation pLITX1 1 Content Load 0.3MPa
edl1.4 OT peoni | Load 2.5 MPa Load 0.01 MPa No load No load |
Release layer surface Surface on side having no release layer asPGI9U
Ceramic sheet Surfactant contained in Elongation ratio (SmD) in
longitudinal direction Elongation ratio (STB) in

‘Barium titanate (average particle diameter: ¢.7
pm, supplied by Fuji Titanium Industry Co., Ltd.): 100
parts

‘Polyvinyl butyral resgin (trade name: §-LEC BM-3,
supplied by Sekisui Chemical Co., Ltd.)] 230 parts

‘Plasticizer (dioctyl phthalate): 5 parts

'Toluene/ethanol solvent mixture (mixing ratio:
6:4): 200 parts
[Evaluation ratings for surface flatness/smoothness]

O: 2 or less craters (concave portions) per m°,
each crater having a depth of ¢.5 pm or more (level
having no problem in practical use)

/N: over 2 but less than 6 craters [concave
portions) per m®, each crater having a depth of 0.5 um or
more (level sometimes having a problem in practical uss)

X: 6 or more craters (concave portions) per m?,
each crater having a depth of 0.5 um or more (level
having a problem in practical use)

(6) Evaluation of peel charge of release film

When the evaluation in the above (5) (Condition 2}
was carried out, an amount of peel charge caused by
unrolling the release film was measured. A centralized
potential measuring apparatus (trade name: static charge
measuring instrument SV-10, supplied by Kasuga Electric
Works Corp.) was set in a position vertically above at a
distance of 5 cm from the surface of the release film
immediately after it was unrolled (the inside surface of

a £ilm unrclled), and the amount of peel charge was

measured in an atmosphere having a temperature of 22°C

i3

and a humidity of 44 %RH. While the release film having
a total length of 2,000 was unrolled, peel charge
amounts were measured at least 15 points every 100
meters, and an average of them was taken as a peel

charge amount (unit: kV) of the release film. The
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evaluation was made on the basis of the following
evaluation ratingos.
[Evaluation ratings for evaluation of peel charge of
release film]

©: A peel charge amount of 2.0 &V or less
(excellent in peel charge)

Xx: A peel charge amount of over 2.0 kV (defective
in peel charge)
{7) Bvaluation of peel charge of ceramic sheet

A ceramic sheet/release £ilm composite material wasg
obtained in the same manner as in the above (5)
(Condition 2). On the surface of ceramic layer of the
thus-obtained ceramic layer/release film composite
material, a patterned Ni electrode print layer to have a
thickness after drying of 3 um was formed as a metal
film by a screen printing method. Then, the thus-
obtained metal film/ceramic layver/release film compcsite
material was cut to a =gize of 300 mm x 200 mm to give a
sheet sample. With regard to the thus-obtained shest
sample, the metal film/ceramic layer composite material
was separated from the release film at a peel speed of
20 m/minute, and an amount of peel charge caused by this
separation was measured. A centralized potential
measuring apparatus (trade name: static charge measuring
instrument SV-10, supplied by Kasuga Electric Works
Corp.) was set in a position at a distance of 5 cm from
the surface of the ceramic layer of the separated metal
film/ceramic layer composite material, and the amount of
peel charge was measured in an atmosphere having a
temperature of 22°C and a humidity of 44 %RH. The
measurement was made with regaxd to 100 sheet samples,
and an average of them was taken as a peel charge amount
{unit: kV). The evaluation was made on the following

evaluation ratings.
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[Evaluation ratings for evaluation of peel charge of
ceramic sheet]

O: A peel charge amount of 20 kV or less (excellent
in peel charge)

X: A peel charge amount of over 20 kV (defective in
peel charge)

(8) Evaluation of peel of ceramic sheet

With regard to the sheet sample in the above (7), a
peeling state when the metal film/ceramic layer
compogite material was separated from the release film
was evaluated on the basis of the following evaluation
ratings.

[Peeling evaluation ratings]

©: reeling force is to a proper degree, the metal
film/ceramic layer does not break, and there is found no
residual ceramic layer in the release film (level having
no proklem in practical use at a11).

OF Slightly heavy separation force is required,
slight breaking of the meal film/ceramic laver is found,
or a slight residual ceramic layer in the release film
is found {level of having no problem in practical use at
all) .

X : Heavy separation force is required, breaking of
the metal film/ceramic laver is found, or a residual
ceramic layer in the release film is found (level having
a problem in practical use) .

(¢-1} Evaluation 1 of stacking of ceramic sheet
(Alternative test for evaluation of practical
properties)

A pattern-printed Ni electrode printed laver
(having a thickness after drying of 2 um) was stacked on
the ceramic sheet cbtained in the above (5) (Condition
1) . Ten ceramic sheet/electrode sgtacked material lavers

cbhtained in the above manner were stacked with ends



10

15

20

25

30

030- V10- SO0'0 390- 010- 010- 090 Oft' Ost L 53 o X giUrl 1 mass% tho
tho O\o tho O\OO\OO\D mumu 1L AN T AN i

48

portions on one side being a positioning reference, and
a degree of positional deviation of the electrode
printed layers was evaluated on the basis of the
fellowing evaluation ratings.

[(Evaluation ratings for positional deviation]

©: The positional deviation is less than 200 LATR
(level having no problem in practical use at all)

(O: The positional deviation is 200 pm or more but
legs than 400 pm {level not having a problem in
practical use)

X: The positional deviation is 400 um or more (level
having a problem in practical use)

{9-2) EBEvaluation 2 of stacking of ceramic sheet
(Alternative test for evaluation of practical
properties)

Ten cut and separated metal film/ceramic layer
composite material layers obtained in the same manner as
in the above (7) each were stacked by means of a
stacking machine according to a method of detecting a
position with a CCD camera, to give a stacked material.
With regard to the thus-cbtained stacked material, the
amount of deviation of each laver was measured with a
microscope using the first metal film/ceramic composite
material layer as a reference, and the thus-obtained
value was used as a positional deviation (unit: um). The
evaluation was made on the basis of the following
evaluation ratings. The stacking was carried out
immediately after each release film was separated.
[Ratings for evaluation of positional deviation]

Q: The positional deviation is less than 200 um
{level having no problem in practical use at all).

(O: The positional deviation is 200 um or more but

less than 400 pm (level not having a problem in

practical use).
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- - Measurement and evaluation PATA Content PdHE'OPPorl
PdWOTgeorl Load2.5MPa - Load0.01MPa No load No load 1 Re]ease
layer surface Surface on side having no release layer Release film
Ceramic sheet Surface smoothness (CoEdition 2) Evaluation 2 of
stacking (Positional deviation evaluation)

X : The positional deviation is more than 400 U

(level of having a problem in practical use).
(10) Vicker’s hardness (Hv) of roll surface layer
Measurements were made by the following method
according to the procedures in JIS Z2244 (1961). The
surface layer of each of release film rolls obtained in
Examples was measured in 10 points along the width
direction excluding a 5 mm portion from each end face,
and a largest value was used as a Vicker’'s hardness {(Hv) .
(11) Uneven end face
Each of release film rolls obtained in Examples was
evaluated for an uneven end face state on the basig of
the following evaluation ratings.
[Evaluation ratings for uneven end face]

©: A deviation in an uneven end face is 1 mm or less
(level being suitably used without any problem)

(O: A deviation in an uneven end face is over 1 mm
but 2 mm or less (level being used without a probklem)

A A deviation in an uneven end face is over 2 mm
but 3 mm or less (level having a slight problem but
being usable)

X : A deviation in an end face is over 3 mm {level
having a problem and being unusable)

(12) Flatness

A Z2-m long film sample ig taken from a release film
roll, and spread on a horizontal and flatr rest such that
its surface which has been on the side of a roll surface
faces upward. After it is left for 10 minutes, the
entire surface of the film surface was observed to
measure lengths (unit: cm) of remaining wrinkles (flutes,
portions floating from the above rest) on the surface,
and a total thereof is divided by a measurement area
(unit: m®) to calculate a flatness (unit: cm/m?). The

flatness was evaluated on the basis of the fecllowing



Surfactant contained in release layer Elongation ratio (SmD) in
longitudinal direction L_ Elongation ratio (ETD) in width direction Thermal
elongation ratio (HSNID) in longitudinal direction Thermal elongation ratio
(HSTD) in width direction E-E-awsE Maximum height (Rmax) Evaluati_on
of peel Evaluations of ceramic sheet (Aﬁ@rnative evaluation for practical
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[Evaluation ratings for flatnessg]

©: The flatness is 28 cm/m® or less (level having

no problem at all in practical used).

O: The flatness is over 28 cm/m’ but 23 cm/m® or
less (level not having a problem in practical use).

X: The flatness is over 33 cm/m’ (level having a
problem in practical use) .

(13} Thickness non-uniformity of film

A film was measured for a thickness with a
micrometer (trade name “K-402B” model supplied by
Anritsu Corporation} in a total of 100 points consisting
of selecting 10 points at intervals of 10 cm in the
longitudinal direction and measuring at the above 10
points at each 10 lines at intervals of 10 cm in the
lateral direction. An average of the thus-obtained film
thicknesses of the 100 points was calculated and used as
a film thickness (unit: um).

Then, the film was measured with an electronic
micrometer (trade name “K312A” model supplied by Anritsu
Corporation) under a stylus pressure of 30 g, at a
running speed of 25 mm/second, aleong a length of 1 m in
the longitudinal direction of the film and along a width
of 450 mm in the lateral direction of the film, to
obtain a continuous thickness chart. 2 maximum thickness
(unit: pm} and a minimum thickness {unit: um) in each of
the longitudinal direction and the lateral direction
were taken from the thus-obtained chart, and the
thickness non-uniformity {unit: %) was determined on the
basis of the following expression using the above film
thickness in combination.

Thickness non-uniformity (%) = ((maximum thicknese
- minimum thickness)/film thickness) x 100

(14) Thickness non-uniformity of ceramic sheet



10

15

20

30

67 Example 8 [Preparation of polyester] A polyethylene terephthalate
composition having an intrinsic viscosity of 0.65 (in o-chlorophenol at 35C)

was obtained in the same manner as in Example 1. [Preparation of

coating agent] A coating agent was obtained in the same manner as

in Example 3. The coating agent had a sefid content of 6.0 mass%.

Further, the solid.conient ratios.of 10 companents ¢onstituting.100 massob, 1
of a release layer obtained from the above coating anent were as followa &
MER-CorShert: 841¢ nd2av6 Cidsslinking AgeneB.2mass¥ Sitemeured for
caupling @ge0k 5 Q/naesi InSUIEHIANG2 3Inasedd [3GD OLOUNG, . ogey

unstretched polyester film] An unstretched polyester film having a

thitkRBss 8F45Y ufi\WaS SBtaireesom Bieabove Bheiined-pelyethykenec
terephthalate @omm%‘mm@gh@@amgﬂ@an@%{@&ieﬁ%@@r@@ﬁﬁ?ﬁemly
m

[Primary stretching step A monoaxially stretched polyester fi

stréteRed inthe I&?dfftutj]fh%l dir8Gtionaas Gbtalted fitsa e gfisiobtained
unsttetehecspolyesienfiim i heseme-maange25as i Examplel [INgding, -«

application ste Then, the aboye-prepared coating agent was applied
toathgc}?ﬁ"ﬁs%%gtg%neo mORGaTRR RSt HEtE i strateRES iPfecedures were

longitedinakiirection such:thab thel 30 ressitantretease film hag arelease

la ving a thickness of 40 nm, to give a polyester film having a coating
filgmgﬁ'l%%balb% e a%pﬁgét%ocnsof&%ﬁe %8%%%"5&@&%&@%&%&% the
sidernd ife1gdipesterfimewhichrhagimbt reoatacteidhwith the-eeoliag sFumiin
the step of @fgé@@gladw Y retched p%_ol ester film. [Secondary,
sr?etching step]  ‘Therea tzr%?%ea?ﬁus-%%?a%ﬁrg‘ 5’0I§L/ést%r fiith RAving'a
coatirjfim Wag sapplied to #stenw ramttredtedéramic sheet

thicknesses cbtained in the 100 points was taken as a
ceramic sheet thickness (unit: um). Then, of the
measurement values in the above 100 points, the largest
was used as a maximum thickness (unit: um), the smallest
was used as a minimum thickness, and the thickness non-
uniformity (%) was determined on the basis of the
following expression.

Thickness non-uniformity (%) = ((maximum thickness
- minimum thickness)/{ceramic sheet thickness) x 100

The evaluation was made on the basis of the
following evaluation ratings.
[Evaluation ratings for thickness nen-uniformity]

©: The thickness non-uniformity is 2.0 % or less
(level being remarkably excellent free from thickness
non-uniformity and having no problem in practical use)

(O: The thickness non-uniformity is over 2.0 % but
3.0 % or less (level being excellent free from thicknese
non-uniformity and not having a problem in practical
use)

X : The thickness non-uniformity is over 3.0 %

(level being poor free from thickness non-uniformity and
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5 the same manner as in Example 1 to give a biaxially stretched polyester
film. [Thermally setting step] The thus-obtained biaxially stretched film was
treated in the same manner as in Example 1 to give a 10 release film
having a total thickness of 31 p.m. The thus-obtained release film was
used as a pre-slitting release film and subjected to various measurements

aqgagygléjago%% Jiable 3 ﬁlggjg %l'qugﬁteB]s%gAs take-up conditions, a

tension taper ratio of 60 o N/m, a nip pressure speed of 180
m/minute were film having a width of 450 20 was obtained. The
thus-ohtained release film roll was subjected to various measurements
and evaluations, and Table 3 shows the results. Further, a release
filh% 49 s&mpletiin @fpdxitioresooemlaway from the surface layer of the

thus-obtaipedh 28 delease filye £oll, The thys-gbtained.release fijm was,, .

used as a post-slitting release film and subjected to various

meZSUrBRERt S and SVahalichs, aRE Table™3 shas fieresarsBoining 100

Example Sy wAprasslidingdelpase fim.areleasefimyoll apd @ -4 parts
poSs -S|Ittl%§ release film were obtained in the same manner as in Example

8 Bxcept tHatTHE cBnditiSs Mth& SEpsierd eikhged B8 Follods. TRESENE Of
weren §9:subjectedkinavarious reeassreraents andevaluations,;andiTahle o

3 B@ov%%thenrrﬁsult% Prerﬂarqtionﬂof coaggt%agenft] No surfactant was
used. The'Coating AgeRthada & sofid CORtRE 0S8 ThasSys “FEfitHer fha =d

saiidtcomtent satids=oficoneponehtskagee-ort 10&:massYoefaitelaase

Iaxer obtained from the abqve coating agent were as follows. Main
Giieng

component. 86.2 niasss 10croldin génf’ 8.6 ftfasss¢ Siarfeechange

coupiing agents:2 mess¥eESedactant0Q mass% [Secondapyisiteteingcid as

Etr%g]gt[%ﬁeirlm T gﬁiﬁ%% ;3%%%’&“%‘%@%‘&@%“%@%" agslechanoed 0 4.8, ,
stirred, 0.03 part of antimony trioxide was added.
Thereafter, water included in the system was fully
distilled off, and then synthetic calcium carbonate
particles having an average particle diameter of 0.8 pm
a8 an internal additive filler (lubricant) were added in
such an amount that the content thereof based on the
mass of a polyester to be obtained was to be 0.2 massy,
followed by fully stirring. Then, a reaction product was
transferred into a polymerizer, and subjected to
polycondensation under high-temperature wvacuum (final
internal temperature 295°C) to give a polyethylene
terephthalate composition having an intrinsic viscosity
of 0.65 (in o-chlorophencl at 35°C).
[Preparation of coating agent]

A coating agent was obtained by adding 0.5 part of

a silane coupling agent (trade name: KBM-403, supplied
by Shin-Etsu Silicone K.K.) to a mixture of 88.5 parts
of deionized water, 10 parts of a silicone emulsion 400E
(silicone supplied by Wacker Silicone AG:

methylpolysiloxane having a vinyl group, and optionally
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The amount of relaxation in the relaxation treatment was changed to 4.0
%T. 20 Example 10 A pre-slitting release film, a release film roll and a
post-slitting release film were obtained in the same manner as in Example
9 except that the conditions in the corresponding step were changed as
follows. These 25 were subjected to variéds measurements and

evalyations..and Tablg 3 - esults, [Preparation of coating agent
As a surfactant 0.06 part%}%s%tl?/%éyg%ylaé%g-ir%é&?/]rpoﬁ%ﬁo?gngevegnt l]Dg &
COPBRIETHAdE Parfic: EMALEX SS5- 130505 supplicd:by Alihorhen &

ErulsiomCas L) Be-campenent)fhat was,a nonionic. of &

silicone-containing surfactant was used. The coating agen
cOTtéltof 60 A8 sGs FiikthEr, thel solielcohtshtpatidtsfcompbhkhtsones AG,

basedn.1Q0 mass¥ ofa ralaase jayes 20 optainad;from the above .

coating agent were as follows. Main component: 85.4 mass% Crosslinking
aderit s 5 nfaddds ildRE BeGpIRGYeht TNE AagsossSeraant. 1.0t had a

masshExempledd of A prerslifting release film, a release film roll and a
psg%—slittin%gejiase film were obtained in the 10 same manner as in
Exampie 1

exCRPTHAT the Edriditiona§A thedorfesp®hdig st ps were

changed azfellewsvEheseruaressubjesiertonarioys measuarments and
evaluations, and Table 3_shows the results. [Preparation of coating agent]

1STPSRSGREST tHE SuftadEHt (&2 doponéiitf tobdiaddad was -1 2

chanfeddo Oitsipart wEhescoatingtagent had a solid gestest 0f68rn, the dry
9 r, the saolid cantent ratios of components based on 100

T e o 6 Ao Ciitg SgbRCwefe 48

2GslicwsiaMaintohipohent 84. nmass Brosstinkiagagent 84 massY%: o

Si oupling, agent: 5.0 mass% Surfactant: 2.5 mass% 25[Slitting step]

T%?Eée’-u%%@ﬂ ifions Fnutlf:n%%s |E{Pﬁg%{’§ﬁ% vev]é?e&cﬁ‘gn ed* s ton K Te

Tédlé B Examplesl2t 5erage mesh opening of 11 pm, and then

extruded through a T-die, and the extrudate was rapidly
cooled by bringing it into contact with a cocling drum
by an electrostatically contacting method to give an
unstretched polyester film having a thickness of 450 Lm .
[Primary stretching step]

The thus-obtained unstretched polvester film was
pre-heated at 75°C, and then stretched 3.6 times in the
longitudinal direction between low-speed and high-speed
rolls at a film temperature of 10%°C, and then the
stretched film was rapidly cooled to give a prolvester
film stretched in the longitudinal direction {length
direction) ..

[In-line application step]

Then, the above-prepared coating agent was applied
to the thus-obtained stretched polyester film stretched
in the longitudinal direction, such that a dry cocating
had a thickness of 40 nm, to give a polyvester film
having a coating film.

[Secondary stretching step]
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30Pre-slitting release films, release film rolls and post-slitting release films
were obtained in the same manner as in Example 11 except that the
take-up conditions in the slitting steps were changed as shown in Table 3.
These were subjected to various measurements 71 and evaluations, and
Table 3 shows the results. Example 16 A°fre-slitting release film, a

release filmygll Cﬁqlge%ggg-sf}iit' r ilm were obtained.in the ‘
same manner ag in Example 10 g?cef?éftL%téhas'a?tl e%é%ft%oﬁ%%?ﬁén = coating
correSBoidifig TPwé RScehge dsisFollows. Thésp werk sahjedtetito two
vaJioNs sneasurgrpents,and evaluati d Table 3 shows the results.
10[Preparation of coating agen] ¢ %r'la%eagmso%ﬁ? 0 ﬁelsrl].lrfg%t%%it gre -
comisohent¥d B SddEtAvEs cRaHgeats B3 artnT e soatingfapent had

a selicbearnient of 6.2 massh,fuuther, the gelid contentratiop.of . . . .o

components based on 100 mass% of a release 15 layer'obtained from the

above coatiig Ageft wereSASTOIIGRE MERTonTitHent: 826 hres¥h ratio
Crosslinking agente82masskSilang ceupling agenthOMassthnes in the
ZO&uI[faCc%ant: 4.9 mass% Example 17 A pre-slitting release film, a release

filrri roll and A pOst-antting reieasé filt wehs obiHettiHdAe 28 saiesction
ménnertas iibxampledDd excepbthat theconditions in thescorspanding

S n as follows. These were subjected to various
mtégﬁ%%}%%s%eﬁ %\'/aluations, and Table 3 srjlows the results.

[PFéparatien of ceatingiagendt3gThe amount of the surfactant (S2

componeqt}l@dg%qugg]g@ggg%d tqDO.G Jf_;lrtlthe CQati%%gggtphcjafy% ster

solid content of 6.5 mass%. Furt er,]fﬁe 58I| dontents
cérhpanerits babedova 100 mass %rof ahreteasedayar abtained from thesec ang

ahove-s0gting ageniweye fallows. 72.Main.component: 78.1 mass%
Crosslinking agent: 7.8 mac‘z‘io/:)8 Sﬁgr?eoéléjuspﬁné agent AP msfech zone,

SHHdctait: Y mbss% Comparmtive Bxanpled zone at 195°C, it was

relaxed by 2.5 % in the direction perpendicular to the
longitudinal direction (width direction), to give a
release film having a total thickness of 31 um. The
thus-obtained release film was used for various

measurements and evaluations. Table 1 shows the results.

Example 2

A release film was obtained in the same manner as
in Example 1 except that the stretch ratio in the
direction perpendicular to the longitudinal direction
(width direction) in the secondary stretching step was
changed to 4.5 times and that the amount of relaxation
in the third zone in the thermally setting step was
changed to 4.0 %. Table 1 shows the results of various
measurements and evaluations made with regard to the

thusg-obtained relesase film.

Comparative Example 1

A blaxially stretched polyester film having no
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A pre-slitting release film, a release film roll and a post-slitting release film
were obtained in the same manner as in Example 9 except that the
conditions 10 in the corresponding step were changed as follows. These
were subjected to various measurementg nd evaluations, and Table 3
shows the results. [Primary stretching stép The stretch ratio in the

longitecipal diregien was 15shangrdito:3,0 timess Gampasative Examplg
8 Xpre-silitting release film, a release film roll and a post-slitting release

fil VAR Sbthined G e 20 &imehamfel SB35 EX3mpld’§ exé&ptitAat the
condificnisinithe chresppndingsstepswers:ehanged as:follews,eThese
were sugg%tgg to various measurements and evaluations, and Table 3

stiows the results. [Primary stretéhing StpT 25T he SirbtcARRtD ffthene
lopyitgdinalidirectién was<haaged f0i4:8 times. [Secondary stretching

step] };I'Q)gatlr ch ratio in the lateral direction was changed to 3.0

times. 30 Compa%gtivetgxfmgléguk Jb%%(iacfé s?r%tcehae it ving no
rebeaseTiayarwas obtairedsn the sampanamngpasin Exampie:8 exeept TPR-
thas ne coating, agent was applied, 735 ; ; Then. tg a;solution of

addition poly%n%arization ype silicone cgr%’nlp%%%%{]?trg{defhgmé%lgﬁa%}ﬂ?
sugistiedbyCrashiet Silicorieak %) indluenddsolidecontentad aiass) (trade

wasaddedacPicatalyst(trade namer GME70. 5supplied by Mhipgin such
Yy

Silicone K.K.) in such an amount that its content came to be 1 part
NfSsHRPH00 pahts by nidssortheabdiipRpolymérizatiorape siliconess per
campoyad:iiheseby.a selease agentcaating liquid wasuepared; This.

release agent coating liquid contained no 10 surfactant. Thereatter,
tHE dHGREShtSEE BrBhly CHetEHad polySStEaRnn ARG RA&aad
layegwas urselledrana thesabove-prepared release agent coating liquid
was appli%g to the_unrolled biaxially stretched polyester 15 film in its

center portiBTrin e Width Gitectior-SehthaftheSpphcatbhamduritiiepehed
cameste bechrg/fm2l i netdaserayemeastormed by sying Hhe-applied

PG O A o S B BOreA 90 In NS B 58 SHF o861PAL T
a‘camying teasionmp 2,000 kPa ate dryingehwpratiiee:at160C fordbe ched
S§%¥¥E§¥ér film in its center portion in the direction
perpendicular to the longitudinal direction (width
direction) such that the application amount {wet) came
to be 6 g/m°. A release layexr was formed by drying the
applied coating ligquid with an air floating and carrying
type drying apparatus having lower and upper air-blowing
ports at intervals of 38 cm each at a carrving tension
of 2,000 kPa at a drying temperature of 160°C for 16
seconds, to give a release film having a dry cured
release layer having a weight of 0.2 g/m?. Table 1 shows
the results of various measurements and evaluations made

with regard to the thus-obtained release film.

Comparative Example 2
A release f£ilm was obtained in the same manner as

in Example 1 except that the stretch ratio in the
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15

give a release film having a dry cured release layer having a weight of 0.2

g/m2. Table 3 shows the results of various measurements and evaluations
made with regard 25 to the thus-obtained release film as a pre-slitting film.

The above application of the coating agegléwas carried out on that side of

the polyester film which had not been bréught into contact with the cooling
drugniaihestep0f farmiag andmsiretshedpolyester fim30[Shtting S1ePl 1 ma vy
A release g:m roll and a post-slitting release film were obtained under the
taRe-0i5 CORURBNS e 'tctinc(jhsa(ﬁﬁ fitht Wre sét 4&sL&Kvn if ¥abR 3. shows
Thetse wereislbjectet] toevarious meastements aadavalualionsa 7408 made
Tavpi%g s@gwast e es%I . Rglererltia}l7 Exame%)l 1nqure-intti‘pg release

film, & releage film roll 5and a post-2ittiRg TeiEade fliffREre obtdined in

the same manner as in Example 11 except that the conditions in the

sllg%%%%wﬂeec%g{n e&%s §howp in Table 3. These were subjected to
various measurements and evaluations, and Table 3 shows the results.

751 PT ' x8 Istzl sz2¢a6T10-m800-cER-C@ &4 CIrOXMZ En B HR:ERL as

Lngﬁxample 1 except that the stretch ratic in the
longitudinal direction (length direction) in the primary
streteching step was changed to 4.8 times and that +the
stretch ratio in the direction perpendicular to the
longitudinal direction {(width direction) was changed to
3.0 times. Table 1 showsg the results of various

measurements and evaluations made with regard to the

thus-obtained releazsge film.
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Example 3
[Preparation of polyester]

A polyethylene terephthalate composition having an
intrinsic viscosity of 0.65 (in o-chlorophenol at 35°C)
was obtained in the same manner as in Example 1.
[Preparation of coating agent]

A coating agent was obtained by adding 10 parts of
a silicone emulsion 400E (silicone supplied by Wacker
Silicones AG: methylpolvsiloxane having a vinyl group,
and optionally containing in combination an inhibitor
for preventing a premature reaction with a platinum
catalyst when a crosslinking agent is added, solid
content 50 mass%) as a main component, 1 part of a
crosslinking agent V72 (supplied by Wacker Silicones AGQ
an emulsion of methyl hydrogen polysiloxane, which
reacts with a double bond in methyl siloxane, solid
content 50 mass%), 0.3 part of a silane coupling agent
(trade name: KBM~403, supplied by Shin-Etsu Silicone
K.X.) and 0.15 part of polyocxyethylene oleyl ether
{trade name: Emulgen 404, supplied by Kao Corporation)
(51 component) as a nonionic surfactant to 87 parts of
deionized water with stirring. The ccating agent had a
solid content of 6.0 mass%. The =olid content ratios of
components based on 100 mass% of a release laver to be
obtained from the above coating agent were to be as
follows.

Main component: 84.1 mass%

Crosslinking agent: 8.4 mass%

Silane coupling agent: 5.0 mass$

Surfactant: 2.5 mass$
[Step of forming unstretched polyester film]

The above-cbtained polyethylene terephthalate
composition was dried at 170°C for 5 hours until the

polyethylene terephthalate composition had a water
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content of (.05 mass% or less. Then, the dry
polyethylene terephthalate composition was fed to an
extruder, melted at a melting temperature of 280 to
300°C, highly accurately filtered with a steel wire
filter having an average mesh opening of 11 pm, and then
extruded through a T-die to form a molten sheet, and the
molten sheet was rapidly cooled by bringing it into
contact with a cooling drum by an electrostatically
contacting method to give an unstretched polvester film
having a thickness of 450 um.

[Primary stretching step)

A moncaxially stretched pol?ester film stretched in
the longitudinal direction was obtained from the thus-
obtained unstretched polvester film in the same manner
as in Example 1.

[In-line application step]

Then, the above-prepared coating agent was applied
to the thus-obtained monoaxially stretched polyester
fiim stretched in the longitudinal direction, such that
the resultant release film had a release layer having a
thickness of 40 nm, to give a polyester film having a
coating film. The above application of the coating agent
was carried out on the side of the polyestér £ilm which
had not been brought into contact with the cooling drum
in the step of forming an unstretched polyester £ilm.
[Secondary stretching step]

Then, the thus-obtained polyester film having a
coating film was supplied to stenter and stretched in
the same manner as in Example 1 to give a biaxially
stretched polyester film.

[Thermally setting step]

The thus-obtained biaxially stretched polyester

film was treated in the same manner as in Example 1 to

give a release film having a total thickness of 21 um.
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The thus-obtained release film was subjected to various

measurements and evaluations. Table 2 gshows the results.

Example 4

A release film was obtained in the same manner ag
in Example 3 except that the conditiong in some steps
were changed as follows. The thus-obtained release film
wag subjected to various measurements and evaluations.
Takle 2 shows the results,

[Preparation of cosating agent]

As a surfactant, 0.06 part of a polyoxyethylene-
methylpolysiloxane copolymer (trade name: EMALEX $8-
5051, supplied by Nihon Emulsion Co., Ltd.) (82
component; that was a nonicnic silicone-containing
surfactant was used in place of the polyoxyethylene
oleyl ethexr. The coating agent had a soclid content of
6.0 mass%. Further, the solid content ratios of
components based on 100 mass% of a release lavyer to be
obtained from the above coating agent were as follows.

Mailn component: 85.4 mass$%

Crosslinking agent: 8.5 mass$

Silane coupling agent: 5.1 mass%

Surfactant: 1.0 mass%

[Secondary streﬁching step]

The stretch ratioc in the lateral direction was

changed to 4.5 times.
[(Thermally setting step]
The amount of relaxation in the relaxation

treatment was changed to 4.0 %.

Example 5
A release film was obtained in the same manner as
in Example 4 except that the conditions in the

corresgpending step were changed as follows. The thus-



AN Alf Items measured, evaluated puTx Content sdNE*0 Peo7 sdWO'T
PPO07 Load 2.5MPa Load 0.01MPa No load No load Release layer
surface Surface on side having no release layer Release film Ceramic
sheet Surface smoothness (Condition 2) Evaluation 2 | of stacking
(Evaluation of positional deviation)

obtained release film was subjected to various
measurements and evaluations. Table 2 shows the results.
[Preparation of coating agent]

As a surfactant, 0.15 part of a polyoxyethylene-
methylpolysiloxane copolymer (trade name: EMALEYX Z8-
5051, supplied by Nihon Emulsion Co., Ltd.) (82
component) that was a nonilonic silicone-containing
surfactant wag used. The coating agent had a solid
content of 6.0 mass%. Further, the solid content ratios
of components based on 100 mass% of a release laver to
be obtained from the above coating agent were ag
follows.

Main component: 84.1 massk

Crosslinking agent: 8.4 mass%

Silane coupling agent: 5.0 mass$%

Surfactant: 2.5 masss

Example 6

A release film was obtained in the same manner as
in Example 4 except that the conditions in the
corresponding step were changed as follows. The thus-
obtained release film was subiected to various
measurements and evaluations. Table 2 shows the results.
[Preparation of coating agent]

Ag a surfactant, 0.3 part of a polyoxyethylene-
methylpolysiloxane copolymer {(trade name: EMALEX S8-
5051, supplied by Nihon Emulsion Co., Ltd.) (82
component) that was a nonionic silicone-containing
surfactant was used. The coating agent had a solid
content of 6.2 mass%. Further, the sclid content ratios
cf components based on 100 mass% of a release laver
obtained from the above coating agent were as follows.

Main component: 82.0 mass$

Crosslinking agent: 8.2 mass%
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Surfactant Elongation ratio in longitudinal direction (Sm) Elongation ratio
in width direction (Sm) Thermal elongation ratio in longitudinal direction
(HSm) Thermal elongation ratio in width direction (HS) SH- SH Maximum
height (P.max) Evaluation of peel Evaluation of peel charge Evaluations
of ceramic sheet (Alternative evaluation fot practical use) Release layer
WTT;ese@?féggjggﬁgﬁgné6agent: 4.9 massy

Surfactant: 4.9 masst

Example 7

A release film was obtained in the same manner as
in Example 4 except that the conditions in the
corresponding step were changed as follows. The thus-
obtained release film was subjected to various
measurements and evaluations. Table 2 shows the results.
[Preparation of coating agent]

As a surfactant, 0.6 part of a polyoxyethylene-
methylpolysiloxane copolymer ({(trade name: EMALEX 8¢-
5051, supplied by Nihon Emulsion Co., Ltd.) {82
component) that was a nonionic silicone-containing
surfactant was used. The coating agent had a solid
content of 6.5 mass%. Further, the solid content ratios
of components based on 100 mass% of a release layer to
be obtained from the above coating agent were as
follows.

Mzin component: 78.1 massy

Crosslinking agent: 7.8 mass$

Silane coupling agent: 4.7 masss

Surfactant: 2.4 mass

Comparative Example 4

A release film was obtained in the same manner as
in Example 4 except that the conditions in the
corresponding steps were changed as follows. The thus-
obtained release film was subjected to various
measurements and evaluations. Table 2 shows the results.
[Preparation of coating agent]

No surfactant was used. The coating agent had a
so0lid content of 5.9 mass%. Purther, the solid content

ratios of components based on 100 mass% of a release
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layer obtained from the above coating agent were as
follows.

Main component: 86.2 mass$

Crosslinking agent: 8.6 mass%

Silane coupling agent: 5.2 masss

Surfactant: 0 mass$%
[Primary stretching step]

The stretch ratio in the longitudinal direction was

changed to 3.0 times.

Comparative Example 5

A release film was obtained in the same manner as
in Comparative Example 4 except that the conditions in
the corresponding steps were changed as follows. The
thus-~-obtained release film was subjected to various
measurements and evaluations. Table 2 shows the resuits.
[(Primary stretching step]

The stretch ratioc in the longitudinal direction was
changed tc 4.8 times.
[Secondary stretching step]

The stretch ratio in the lateral direction was

changed to 3.0 times.

Comparative Example 6

A biaxially stretched polyester film having no
release layer was obtained in the same manner as in
Example 3 except that no coating agent was applied.

Then, to a solution of an addition polymerization
type silicone compound {(trade name: TPR~-6721, supplied
by Toshiba Silicone K.X.) in toluene {solid content: 3
mass%) was added a Pt catalyst (trade name: CM&70,
supplied by Toshiba Silicone X.X.) in such an amount
that its content came to be 1 part by mass per 100 parts

by mass of the addition polymerization type silicone
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compound, whereby a release agent coating ligquid was
prepared. This release agent coating liquid contained no
surfactant.

Thereafter, the above-obtained biaxially stretcheg
polyester film having nc release layer was unrolled, and
the above-prepared release agent coating liguid was
applied to the unrolled biaxially stretched polyester
film in its center portion in the width direction such
that the application amount (wet) came to be 6§ g/m?. A
release laver was formed by drying the applied coating
ligquid with an air floating and carrying type drying
apparatus having lower and upper air-blowing ports at
intervals of 38 cm each at a carrying tension of 2,000
kPa at a drying temperature of 160°C for 16 seconds, t
give a release film having a dry cured release layer
having a weight of 0.2 g/m°. Table 2 shows the results of
various measurements and evaluations made with regard to
the thus-obtained release film. The above applicetion of
the coating agent was carried out on the side of the
polyester film which had not contacted with the cooling
drum in the step of forming an unstretched polyester

film.
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Items measured, evaluated Initial tension Tension taper ratio |
a)riléw >1 uM > ,CU) Uneven

Final tension Initial nip pressure Nip pressure taper ratio Final nip

pressure (Maximum value)
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Example 8
{Preparation of polyester]
A pelyethyiene terephthalate composition having an

intrinsic viscesity of 0.65 (in o-chlorophenol at 35°C)

U

was obtalned in the same manner as in Example 1.
[Preparation of coating agent!

A coating agent was obtained in the same manner as
in Example 3. The coating agent had a solid content of
6.0 masgs. Further, the solid content ratiog of
10 components constituting 100 mass% of a release layer

obtained from the above coating agent were as follows.

Main component: 84.1 mass$

Crosslinking agent: 8.4 mass$

Silane coupling agent: 5.0 mass$

15 Surfactant: 2.5 mass$
{Step of forming unstretched polyester film]

An unstretched polyester film having a thickness of
450 um was obtained from the above-obtained polyethylens
terephthalate composition in the same manner as in

20 Example 3.
[Primary stretching step]

A monoaxially stretched polyester film stretched in
the longitudinal direction was obtained from the thus-
obtained unstretched polvester film in the same manner

25 as in Example 1.
iIn-line application step]

Then, the above-prepared coating agent was applied
to the thus-obtained monoaxially stretched film
stretched in the longitudinal direction such that the

30 resultant release f£ilm had a release layer having a
thickness of 40 nm, to give a polyester film having a
coating f£ilm. The above application of the coating agent
was carried out on the side of the polyester film which

had not contacted with the cooling drum in the step of
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forming an unstretched polyester film.
[Secondary stretching step]

Thereafter, the thus-obtained polyester film having
& coating film was supplied to a stenter, and treated in
the same manner as in Example 1 to give a biaxially
stretched polyester film.
iThermally setting step]

The thus-cbtained biaxially stretched film was
treated in the game manner as in Example 1 to give a
release f£ilm having a total thickness of 31 Mm. The
thus-obtained release film was used as a pre-slitting
release film and subjected to various measurements and
evaluations. Table 3 shows the results.

[Slicting step)
As take-up conditions, an initial tension of 47 N/m,

[=]

& tension taper ratioc of 60 % (constant), a nip pressure
of 150 N/m, a nip pressure taper ratioc of 100 % and a
speed of 180 m/minute were set, and a roll of a release
film having a width of 450 mm and a length of 2,000 m
was obtained. The thus-obtained release film roll was
subjected to various measurements and evaluations, and
Table 3 shows the results.

Further, a release film was sampled in a position
500 m away from the surface laver of the thus-obtained
release film roll. The thus-obtained release film was
used as a post-slitting release film and subijected to

various measurements and evaluations, and Table 3 shows

the results.

Example 3

A pre-slitting release film, a release film roll
and & post-slitting release film were obtained in the
same manner as in Example S.except that the conditions

in the steps were changed as follows. These were
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subjected to various measurements and evaluations, and
Table 3 shows the results.
[Preparation of coating agent]

No surfactant was used. The coating agent had a
solid content of %.9 massy. Further, the solid content
ratios of components based on 100 mass: of a release
layer obtained from the above coating agent were ag
follows.

Main component: 86.2 massl

Crosslinking agent: 8.6 mass$

Silane coupling agent: 5.2 mass$

Surfactant: 0 massy
[Secondary stretching step]

The stretch ratio in the lateral direction was
changed to 4.5 times.

[Thermally setting step]
The amount of relaxation in the relaxation

treatment wasg changed to 4.0 %.

Example 10

A pre-slitting release film, a release film roll
and a post-slitting release film were obtained in the
same manner as in BExample 9 except that the conditions
in the corresponding step were changed as follows. These
were subjected to various measurements and evaluations,
and Table 3 shows the results.

[Preparation of coating agent]

Ag a surfactant, 0.06 part of a polyoxyethylene-
methylpolysiicxane copolymer (trade name: EMALEX SS-
5051, supplied by Nihon Emulsion Co., Ltd.) (82
component) that was a nonionic silicone-containing
surfactant was used. The coating agent had a solid
content of 6.0 mass%. Further, the solid content ratios

of components based on 100 mass% of a release layer
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obtained from the above coating agent were as follows.
Main component: 85.4 mass$
Crosslinking agent: 8.5 mass$
Silane coupling agent: 5.1 mass%

Surfactant: 1.0 masss

Example 11

A pre-slitting release film, a release film roll
and a post-slitting release film were obtained in the
same manner as in Example 10 except that the conditions
in the corresponding steps were changed as follows.
These were subjected to various measurements and
evaluations, and Table 2 shows the results.
[Preparation of coating agent]

The amount of the surfactant (82 component) to be
added was changed to (.15 part. The coating agent had a
solid content of 6.0 mass%. Further, the solid content
ratiog of components based on 100 mass% of a releage
iayer obtained from the above coating agent were as
follows.

Main component: 84.1 mass%

Crosslinking agent: 8.4 mascsy

Silane coupling agent: 5.0 mass$

Surfactant: 2.5 mass$
[Slitting step]

The take-up conditicns in the slitting step were

changed as shown in Table 3.

Examples 12 to 15

Pre-glitting release films, release film rolls and
post~slitting release films were obtained in the same
manner as in Example 11 except that the take-up
conditions in the slitting steps were changed as shown

in Table 3. These were subjected to various measurements
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and evaluations, and Table 3 shows the resultes.

Example 16

A pre-glitting release film, a release film roll
and a post-slitting release Ffilm were obtained in the
same manner as in Example 10 except that the conditions
in the corresponding step were changed as follows. These
were subjected to various measurements and evaluations,
and Table 3 shows the results.

{Preparation of coating agent]

The amount of the surfactant (32 component) to be
added was changed to 0.3 part. The coating agent had a
solid content of 6.2 mass%. Further, the solid content
ratios of components based on 100 mass% of a release
layer obtained from the above coating agent were ag
follows.

Main component: 82.0 mass%

Crosslinking agent: 8.2 mass%

Silane coupling agent: 4.% mags%

Surfactant: 4.9 mass%

Example 17

A pre-glitting release film, a release film roll
and a post-slitting release film were obtained in the
same manner as in Example 10 except that the conditions
in the corresponding step were changed as follows. These
were subjected to various measurements and evaluations,
and Table 3 shows the results.

[Preparation of coating agent]

The amount of the surfactant (82 component) added
was changed to 0.6 part. The coating agent had a solid
content of 6.5 mass%. PFurther, the solid content ratios
of components based on 100 mass% of a release layer

obtained from the above coating agent were as follows.



10

20

25

30

Items measured, evaluated PIITH Content Load 0.3MPa PdHOmMI psog
7 Load 2.5MPa Load 0.01MPa No load psol ON Release layer surface
Surface on side having no release layer Release film Ceramic sheet
Surface smoothness (Condition 2) Evaluation 2 of stacking (Evaluation of
positional deviation) usqgopjans Elongatiaﬁ ratio in

Main component: 78.1 mass%
Crosslinking agent: 7.8 massgh
Silane coupling agent: 4.7 mass$

Surfactant: 9.4 magsl

Comparative Example 7

A pre-glitting release film, a release film roll
and a pest-slitting release film were obtained in the
same manner as in Example 9 except that the conditions
in the corresponding step were changed zg follows. These
were subjected to various measurements and evaluations,
and Table 3 shows the results.
[Primary stretching step]

The stretch ratio in the longitudinal direction was

changed to 3.0 times.

Comparative Example g

A pre-glitting release film, a release film roll
and a post-slitting release film were obtained in the
same manner as in Example 9 except that the conditions
in the corresponding steps were changed as follows.
These were subjected to various measurements and
evaluations, and Table 3 shows the results.
[Primary stretching step]

The stretch ratic in the longitudinal direction was
changed to 4.8 times.
[Secondary stretching step]

The stretch ratic in the lateral direction was

changed to 3.0 times.

Comparative Example 9
A biaxially stretched film having no release layer
was obtained in the same manner as in Example 8 except

that no coating agent was applied.
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longitudinal direction (Sm) ation ratio in th direction (Soo) OtNermal
elongation ratio in longitudinal direction (HSm) Thermal elongation ratio in
width L.irectigpJjj1D8) GISH -m4SH Maximum height (Rmax) Evaluation
of peel Evaluation of peel charge Evaluagigns of ceramic sheet
(Alternative evaluation for practical use)

Then, tce a solution of an addition polymerization
type silicone compound (trade name: TPR-6721, supplied
by Toshiba Silicone K.K.) in toluene (solid content: 3
masg%) was added a Pt catalyst (trade name: CM&70,
supplied by Toshiba Silicone K.K.) in such an amount
that its content came to be 1 part by mass per 100 parts
by mass of the addition polymerization type silicone
compound, whereby a release agent coating liguid was
prepared. This release agent coating liguid contained no
surfactant .

Thereafter, the above-obtained biaxially stretched
polyester film having no release layer was unrolled, and
the above-prepared release agent coating liguid was
applied to the unrolled biaxially stretched polyester
film in 1its center portion in the width direction such
that the application amount (wet) came to be 6 g/m’. A
release layer was formed by drying the applied coating
liguid with an air floating and carrying type drying
apparatus having lower and upper air-blowing ports at
intervals of 38 cm each at a carrying tension of 2,000
kPa at a drying temperature of 160°C for 16 seconds, to
give a release film having a dry cured release layer
having a weight of 0.2 g/m®. Table 3 shows the results
of various measurements and evaluations made with regard
to the thus-obtained release film as a pre-slitting
film. The above application of the coating agent was
carried out on that side of the polvester film which had
not been brought inte contact with the cooling drum in
the step of forming an unstretched polyester film.
[Slitting step]

A release film roll and a post-slitting release
film were obtained under the take-up conditicns in the
slitting step that were set as shown in Table 3. These

were subjected to various measurements and evaluations,
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and Table 3 shows the results.

Referential Example 1

A pre-slitting release film, a release film roll
and a post-slitting release film were obtained in the
same manner as in Example 11 except that the conditions
in the slitting step were changed as shown in Table 2.
These were subjected to variocus measurements and

evaluationg, and Table 3 shows the reasults.
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Example 18 [Preparation of polyester] A polyethylene terephthalate
composition having an  Intrinsic viscosity of 0.65 (in o-chlorophenol at
35C) 5 was obtained in the same manner as in Example 1. [Preparation of
coating agent] A coating agent was Qftained in the same manner as
in Example 3. The coating agent had a solid content of 6.0 mass%.
Furthenthe solid content ratios of 10 components based on 100 mass%
of ?ﬂ'xeéeaasga{%)éer obt%ined rom the aﬁbove coating agent were as follows.
Main co?nponen?:réf MAssYE Crdss nking agent: 8.4 mass% Silane

coupling agept 5y@: riass ¥nts Surfastant 12 banassYotStep Of fuminGving an
unsfr tc{weg;pcoll(gster fiImL he above-obtained polyethylene _ .
tefephithialate composition was dried 8C170CHd 5 Hows tRfiSERdd &t 35°C)
watescoiteat of@i03 massYoortessndher; the alry 20 pelyetiyiene.

terﬁpg%q}gtc%@pq?giogogaig to an ¢ >t<)truder, melted at a melting

temperature of 280 to 300C, Tii y accurately filtered with a steel wire
filter having &iPaverage agsshtopening-dftElimat aid thém extandednanner as

th%wgﬁfhﬁﬁm%“%ﬂﬁ”%ﬁéﬂ@@%&ﬁﬁ%&té@@ﬁ@eﬁég“gu%Qﬁ_%%tﬁgﬁtent of
rapidly cooled by bringing it into contact with a cooling drum by an
eléctfostatiaily contacting methbé t@E§ivé Andnistetthedaiolyester film

havingpathicknessf 4804 [PIMaLy stretching stepl30The o,
thus-obtained unstretched polyester film was pre-heated at 75C, and then
strRdiES 8 tedinthe IGRftiainaPditdcionaEtRsef RVEsgaedtaid ows .

high-speedisals atafilsntamperaturg of, 185G, and then the stretched film
was rapidly cooled to give a polyester 80 film stretched in the longitudinal

direction. [IF-NRE ApBIcABNSHERT:  EriferiM@fS4bove-prepared coating

agent wassdpplied te dhexthussobiaisad stretcheg polyester film stretched
> in the longitudinal dirggti%n,iuch that the release layer of a release film
to be obtained was ?on_have a thicknegs of 40 nm, to give a polyester film
haldritea coatidg film.nEhealsavesapplieationaftbe coatirg aggnt was
carried out.9n the side of.the palyester film which 10 had not been hrought
into contact with the coo?llrglégdgar%gm Oeggx[%b%fc%r%n%%ﬁ%sﬁ%ﬁ%?&g
p@isbaste@ﬁlmi@@emfa@rmétchmg;swﬁ]ﬁ e polyesteuiilm baving ait had a
isoblaaescoaling fimy s sarlied (9,2 sigller anglitgateq jnhg,
same 15 manner as in Example 1 to obtain a biaxially stretche

polyethylene terephthalate composition was fed to an

extruder, melted at a melting temperature of 280 to
300°C, highly accurately filtered with a steel wire
filter having an average mesh opening of 11 um, and then
extruded through a T-die to form a molten sheet, and the
molten sheet was rapidly cooled by bringing it into
contact with a cooling drum by an electrostatically
contacting method to give an unstretched polyester film
having a thickness of 480 um.

[Primary stretching step]

The thus-obtained unstretched polyester film was
pre-heated at 75°C, and then stretched 3.8 times in the
longitudinal direction between low-speed and high-gpeed
rolls at a film temperature of 105°C, and then the

stretched film was rapidly cooled to give a polyester
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polyester film. [Thermally setting step] The thus-obtained biaxially
stretched polyester film was treated in the same manner as in Example 1
to 20 give a release film having a total thickness of 31 um. The
thus-obtained release film was subjecte% Bo various measurements and
evaluations. Table 4 shows the results. Example 19 25A release film

haidng adetat thickness of 8hwitwasgobiaineddn the same manner as in
E@RE’?R exct\e}ﬁ thatéhe conditions in the corresponding steps were
changed as foflbws. “Fie-thUs-obtdiRed release film was subjected to

various measurements abd-evalpatigns: dableci(-4 sbows the-regtlis.appiied
[P;%p%rgéion }Qt]; gg%%r}ﬁaa%né] Asg a Eg:}_Jrfact nt, 0,06 part of a _
polyoxyethylene- methylpoRSilsxane copolyma (fade iames EfnAL Ese t ched
855051 suppliattiy Nihon Emutsion:Con Ltdu(@2 8hsempaeentythat se

was &Qn&nigsy -containin %urf ctant.was,used in place of the )
polygxyethylene olgé%%%é%%ergﬁgg cogti%@aésekﬂt%Jaa%gsovﬁgscoﬁ%n?%?g.oﬁ
maBs% Farfer the Solidreoritentaraties ef Hodmpenents based aadflg =

mass¥%;of.a relegse laygrobtained f h ve coating.agent were as
follows. M%ﬁnl component: 8%%%%55%7?&6%3% ﬁ‘lré a%%en%%% massge s agent
Siarfe EGUPTINGRgeRE 520 niassysF 108 urfactante2 Banassys (Rrimafm which

stretehingstepler, pEhg SiFeich ratio ip the longitudipal digectio WAS o arum

changed to 4.0 times. %Thermally setting step] 15The value of relaxing
tréBtmetft waSEhanged W U0%. 382 LISE 58 UWeXarZveyter film.

[Secondary stretching step]

The polyester film having a thus-obtained coating
film was supplied to a stenter and treated in the same
manner as in Example 1 to obtain a biaxially stretched
pelvester f£film.

[Thermally setting step]

The thus-obtained biaxially stretched polyester
film was treated in the same manner as in Exampie 1 to
give a release filwm having a total thickness of 21 pm .
The thus-obtained release film was subjected to various

measurements and evaluations. Table 4 shows the results.

Example 19

A release film having a total thickness of 21 um
was obtained in the same manner as in Example 18 except
that the conditions in the corresponding steps were
changed as follows. The thus-obtained release film was
subjected to various measurements and evaluations. Table
4 shows the results.
[Preparation of coating agent]

As a surfactant, 0.06 part of a polyoxyethylene-
methylpolysiloxane copolymer (trade name: EMALEX 8&-

5051, supplied by Nihon Emulsion Co., Ltd.} (82
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component) that was a nonionic silicone-containing
surfactant was used in place of the polyoxyethylene
oleyl ether. The coating agent had a =0lid content of
6.0 mass%. Further, the solid content ratiocs of
components based on 100 mass% of a release layer
obtained from the above coating agent were as follows.

Main component: 84.1 mass$

Crosslinking agent: 8.4 massg

Silane coupling agent: 5.0 masss

Surfactant: 2.5 mass%
[Primary stretching step]

The stretch ratio in the longitudinal direction was
changed o 4.0 times.
[Thermally setting step]

The value of relaxing treatment was changed to
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wWN 11 i Surfactant contained in release layer Stretch ratio

g3

Effect of the Invention

The release film of this invention has a proper
dimensional change ratic under tension under heat when a
ceramic sheet is produced, and it is excellent in
thermal shrinkage balance when applied ceramic slurryy is
dried. That is, it fully satisfies the performances
required for a release film that is used in the
production of a ceramic sheet. When the release film of
this invention iz used as a carrier film in the
production of a ceramic sheet, therefore, it is
excellent in a thermal shrinkage balance as a carrier
film not only in a carrying step but also in a drying
step, so that the thickness non-uniformity of a ceramic
sheet to be obtained can be suppressed to a high degree.

Further, the release film having a preferred
embodiment in this invention is excellent in surface
smoothness, the occurrence of a pin hole in a ceramic
sheet to be obtained can be suppressed. According to the
release film having the preferred embodiment in this
invention, therefore, the productivity of a ceramic
sheet and a ceramic condenser can be improved.

In the release film having a preferred embodiment
in this invention, further, it is possible to highly
suppress a peel charge that occurs in the step of
unrelling a carrier film or the step of separating a
ceramic sheet from a carrier film. As a result, when a
ceramic sheet produced from the release film of this
invention is used to produce a ceramic condenser, the
positional deviation of an internal electrode of the
condenser to be cbtained can be suppressed tc a high
degree.

The film roll of this invention can provide a
release film excellent in flatness. When a ceramic sheet

produced from the above release film is used to produce



Film thickness Thickness non-uniformity 83 Effect of the
Invention The release film of this invention has a proper dimensional
change ratio under tension under heat when a ceramic sheet is produced,
and it is excellent in 5 thermal shrinkage balance when applied ceramic
slurry is dried. That is, it fully satisfies thgéperformances required for a
releaserfim Batisriaedde the predustion:aof 3 ceraniic sheet. When fhe
release film of this invention is used as a carrier film in the 10 production
of L EEEITE SReBE THetStor& HHiS TR MR & ¥hermal shrinkage balance
as a carrier film not only in a carrying step but also in a drying step, so that
the thickness non-uniformity of a ceramic sheet to be obtained can be
suppressed to a high degree. 15Further, the release film having a
preferred embodiment in this invention is excellent in surface smoothness,
the occurrence of a pin hole in a ceramic sheet to be obtained can be
suppressed. According to the release film having the preferred
embodiment in this 20 invention, therefore, the productivity of a ceramic
sheet and a ceramic condenser can be improved. In the release film
having a preferred embodiment in this invention, further, it is possible to
highly suppress a peel charge that occurs in the step of 25 unrolling a
carrier film or the step of separating a ceramic sheet from a carrier film. As
a result, when a ceramic sheet produced from the release film of this
invention is used to produce a ceramic condenser, the positional deviation
of an internal electrode of the
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30 condenser to be obtained can be suppressed to a high degree.

The film roll of this invention can provide a release film excellent in
flatness. When a ceramic sheet produced from the above release film is
used to produce 84 a ceramic condenser, there can be obtained ceramic
condensers haying uniform capacity. 85 CLAIMS 1.A release film having
a release layer on at least one of a polyester film, wherein the
release layer 5contains 0.5 mass% or more but 10 mass% or less, based

on weight of the release layer, of a surfactant, wherein: the elongation
ratie -(Smj ofthea&te as&™ild T tHedoRGiERMTal difeEtich a-100€When a

tensien ef O:2MPer os Hdmeredaut 4.0.MParerdess isrexeded:e8 thever
release film in.the longitudinal direction of the release.film satisfies the
TOIGRCS B s 1), o 0 gn AT o rHaae i i the
directch petpehticirar®sthe folfgitudinat ditectisit @t™1/5100C when a
tension of @:81MPa is exerted on the release film in the direction
perpendic%@é tglthe Ion%itugﬂintajl Odir tion tofttgg rl%lfgse fil£n fatisfiet the

following express%lrﬁﬁ)l, the thermarsa orcfgatlon ratio m) of the rélease

filmiRom theligagitddirrl direcion 'HCIC0EWhen horloaehiscéxErddBit the
relegse filmsatisfiegthe followdng £Xpression ¢3) tne Abethermahm in
elongation ratio (HSTD). of the release film in the direction perpendicular to
e R AT St T8 O WO ISR T Sk R e pies eht
releiase fiimrsatisfies tve folléWing expression (4), and the thermal

elongationdatia.fHS)dn:the lengitidipal direction and the thermaly the
e!onggtion,ratio %HSTIZC#'E ghfagirggti_(t)}rllepﬁro%eqdié:éjlar oérl](?: Igfg(i)tud;r%al
diréttion SatBnP 30T tofibwing Expression (55 60961 X -6 45 2 Skt <
0.0960%- @IRB(H) tension of (.01 MPa is exerted on the release
film in the direction perpendicular to the longitudinal
direction of the release film satisfies the following
expression (2},
the thermal elongation ratio (HSy) of the release film
in the longitudinal direction at 100°C when no load is
exerted on the release f£ilm satisfies the following
expression (3),
the thermal elongation ratio (HSw) of the release film
in the direction perpendicular to the longitudinal direction
at 100°C when no load is exerted on the release film
satisfies the following expression {4}, and
the thermal elongation ratio (HS,) in the longitudinal
direction and the thermal elongation ratic (HSy) in the
direction perpendicular to the longitudinal direction satisfy
the folliowing expression (5},
0.0961% ~ 0.45 < 8, < 0.0961X - .25
wherein ¥ is a tension {MPa) exerted on a film unit
area, and X is a value of0.2 MPa cor more but 4.0 MPa or
less,
~0.6 < Sp< -0.2 (2)
-0.4 < H3p < 0.1 (3}

(1)
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wherein X is a tension (MPa) exerted on a film unit area, and X is a value
of 0.2 MPa or more but 4.0 MPa or less, 35-0.6 < S."0 -0.2(2) -0.4 <HSm
<-0.1(3) 86 -0.6 <HSTO0 <-0.2(4) HS ,,D > HSTD(5) 52.The release film
of claim 1, which has a release laygrwhose surface has a maximum
height (Rmax) of 100 nm or more but 600 nm or less when measured with
a stylus three-dimensional surface roughness meter. 103.The release film
of claim 1 or 2, wherein each of the surface of the release layer and a
surface on Tﬁe%iéeﬂﬁmg%@release layer has a maximum height (4
(Rmax) of &89 mniss more but 600 nm or less when measured with a(3)
stylus three-dimensional surface roughness meter. 15 4. The release film
of any one of claim 1 to 3, which has a thickness non-uniformity of 3.0 %
or fess in tﬁ@%ﬁ@?’(‘ﬁ%ﬁﬁaﬁ&ﬁ@c%ncéﬁd% thickReSR ABA-Gnif6MTity of 3.0 %
or less:in the daterat threctiorn. 20&m:Mhemelease filnRohanyodgne ©f claims 1
to éo_%h%@&n ABg release laver isalayerformed by, apPing.a «nree-
release-layer-forming composition to a monoaxially stretched polyester
filfiP8r6 “Phd ret8asdMint SFdmFone 6i-Elaims 1 to 5, which is used for
producing a ceramic sheet. 7. The release film of claim 6, wherein the

cetamic 3sheet s used for praducing  seamic codanser. 87 8.4 fi
roll'that is a film Toll obtaine by taking up the release film of any one of
claisteee 5 the BrAraPa rotlytheddl RavingaSuitacelayér faving a9
Vickerns:hasdaess v hak0:0nmare huh 45600r lessx ABSTRACGT: or This
invention,is to provide a releasg film, fhat as. dimepsigna),change ratio
suﬁable under tension

dimensional surface roughness meter,

4. The release film of any one of claim 1 to 3, which

o

has a thickness non-uniformity of 3.0 % or less in the

longitudinal direction and a thickness non-uniformity of 3.0 %

or less in the lateral direction.

5. The release film of any one of claims 1 to 4,
wherein the release layer is a laver formed by appiyving a
release-layer—-forming composition to a monocaxially stretched

polyester £ilm.

6. The release film of any one of claims 1 to 5 which is

used for producing a ceramic sheet.

7. The release film of claim 6, wherein the ceramic

sheet is used for producing a ceramic condenser.



under heat in the production of a ceramic sheet, that is excellent in
thermal shrinkage balance in the drying of ceramic slurry, and that fully
satisfies the performances required for a release film used in the
production of a ceramic sheet. This igyention is a release film having
specified elongation ratios under specific loads and having specified

thermal elopgation ratios er.no Io
gr ROAHDY HH‘ q: 11m roll obtained by taking up the
release film of any one of claims 1 to 5 in the form of a roll,
the roll having a surface layer having a Vicker’s hardness (Hv)

of 0 or more but 450 or less.
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ABSTRACT

This invention ig to provide a release film that
hasg a dimensional change ratio suitable under tension
under heat in the preoduction of a ceramic sheet, that is
excellent in thermal shrinkage balance in the drying of
ceramic slurry, and that fully satisfies the
performances regulred for a release film used in the
production of a ceramic sheet.

Thisg invention is a release film having specified
elongation ratics under specific leoads and having

specified thermal elongation ratios under nc load.



