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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.PasSéRFhéd® production of various
ceramic electronic parts such as a stacked ceramic condenser, a ceramic
substrate, etc. A ceramic sheet to be used for producing a stacked
ceramic condenser is produced,?&lé%?ﬁplg, pplying a ceramic slurry
which is a dispersion of a ceramic 20 powder, a binder, etc. in a solvent
on a carrier film by reverse roll method, removing the solvent by drying
uhg& {35 fdrm 4 Seramic layer, then, forming a metal film to
constituteTarn inteémakeledisode-en she: above seramiedayer bylv@ponore

depaositian, printing, etc., 25 thereby forming a.metal film/ceramic
(A RE AT EF it oo d @ R RRar Al rEmbURG e Lafier 17 (EAT
theudorppesiteimateriahby peelingitaffcAstacked icesagmicicandeasencan

be obtained by _stacking the thus-produced metal film/ceramic layer, 30
cc%r:ﬁ[£))rc[){5‘si5[%e%ﬁ1a}'€lesr(|eals:L in gét’ls?ra%feoafl%ggnjé?ol}}s? gotaprcéggi%mtﬁe g?g%ﬁgd
composite materials, then, cutting the hot-pressed product to have the
fqg@cggqf@ﬁ@%%tthereby obtaining a chip-shaped stacked material,
calcining the chip-shaped stacked material and forming 2 an external
electrode?nt® prafeterfiin@d Seiace 6f the lyalsihed pféductas a base

material is used as a carrier film for producing a
ceramic sheet (green sheet), estc., used in the
production of various ceramic electronic parts such as a
stacked ceramic condenser, a ceramic substrate, etc.

A ceramic sheet to be used for producing a stacked
ceramic condenser is produced, for example, by applying
a ceramic slurry which 1s 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
under heat to form a ceramic layer, then, forming a
metal film to constitute an internal electrode on the
above ceramic layer by vapor deposition, printing, etc.,
thereby forming a metal film/ceramic layer/carrier film
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



Meanwhile, in recent years, it is demanded in the field of condensers
such as stacked ceramic condensers 5 to increase the density of circuit
parts as they are to be downsized and greatly increased in capacity.
Therefore, there arises a need to further @and further decrease the
thicknessEOf a ceramic sheet.used and to fugther increasge the number of

la&rs Gt v THtemal 10 I8 o dds. BoRETEF WHENHE thickiéac st £ the

ceramicishektis adcreased or when the number of stacked sheets is

increasedM%%e%%EH%ht %on-%%igorméty iréghlg thickgeis ofaceramic . .
sheet causes the posﬂionaII1 deviation of an 15 internal elS&F6de. Ttis ©

heficestopdsearbide theethickeiess nes- wriforinityl of axcerdmiccshedttosers
be. pro. ul d C ing rmal deformation
o ot i e o Gk of e i SHOSt (e 30 PR £E. ©
Décurfents I Fedest Docipantlly déstribes sfsl dince dysmthetmal

defgunationWunderheat treatment is, very small sp,long as the absqlyte, ..

values of dimensional change ratios under a stress of 1.47 MPa at 120C
btR it RE forigitbidinal 886N &Hd theSmtaTdifecBbA e 2501395 4r to

less: the aenuniformiy inthe thigkpess of@ cerammic sheet to.be gbtained
can be suppressed. Generally, however, a ceramic sheet is dried at a
tefpRrdthRESund 100C without being held in the width direction. A

carrier filmgsed krthepfeduction afithe: 1 3-caramic sheetthereforgheet ig
shrinks in the state of bein% almost without any tensjon in the width

difSETORWHED tHe E&HEMIt RReSHBRREd OFhetEfTE SHle TRETIS t6lease
fildhrhavings ledy, thevmal shrirkagr dfactors-indhe Jengitugdinal dinestiemaattness

inct)r%e Wicgglgjérgggo%g\e@tg 3 a{state of@g@ tegslioned asd scrjb_ed, in_ ‘

PatenfDOCAMERT 1°CAN noﬁuhlysg\?ercomg?ﬁ)e St r%h\fﬁlﬁ‘l?drﬂﬂty‘:)f an

ofiatcarmer filmle ail theisteps up to the drying of a

It is hence proposed that the thickness non-
uniformity of a ceramic sheet to be produced should be
decreased by decreasing the thermal deformation of a
carriey f£ilm in the production of the ceramic sheet {zee
Patent Document 1). Patent Document 1 describes that
since the thermal deformation under heat treatment is
very small so long as the absolute values of dimensional
change ratios under a stress of 1.47 MPa at 120°C both in
the longitudinal direction and the width direction are
0.3 % or less, the non-uniformity in the thickness of a
ceramic sheet to be obtained can be suppressed.
Generally, however, a ceramic sheet is dried at a

temperature around 100°C without being held in the width
direction. A carrier film used in the production of the
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 film having low thermal shrinkage factors in the

longitudinal direction and in the width direction in the
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ceramic film. The thickness non-uniformity still takes 5 place in a ceramic
sheet produced, which leaves a problem that positional deviations of
internal electrodes occur during their stacking. Further, when a ceramic
sheet has a small thickness, the high sarface roughness of a carrier film
10 causes a defect brought by the occurrence of a pin_hole or the

bréatifg of akerddictHesl GReH it peBRET dRewhith IEadSRty Pocument
decreaserp pregductivityvEnat dsmewhen afigramicsheeh bas arsifbrmity of
thickness, even impalpable surface defects such as scratches, foreign 15
SHbSEhtes ettt L O dCarfierfill widiTREve Bedi? dohGefiontlly ©F 2
neglgiple-problems, Thay be appatent asen causerforpirtijoles,igit., Dhges

ceramic sheet to be obtained. As the dawnsizing and ity i
oD 70 1B AR Re HER ! CoRdaHERe nTaraTs, Lo B Tr fim for

ndensers, therefore,
pradicirg a desamicsheet isyetuied ita thiawe highersactemacy 1
dirEen ion%l stabilit anddhilghgr-lecvﬁelasrPog@enwggof surface roughness.

n ﬁﬁé c}:t ereﬁar?(f v%ren tlﬁelsu?face ofa carr?é:r ?ifm is smoothened,

peel charging-teads to/irere@sec Fortexanydie, avhdrmthesapptigation

speed of,a ceranicslully s ereased PLIMAIRUING RIRAUCVIhgLe 18 1y
involved a problem that a spark is liable to take place in the step of taking
obeazafiar fithf RabingfiregBt téFasilycbreak vt Further T Gerifiic hole

speet s charged with eleetricity when;the geramic sheet isseparated; o 4
from a carrier film, and when the ceramic sheet is sacked in the

stbdequint Siepl #ciehdrge M VREESHRE pdEItiIOR OFHF It¥ifay - That is,

elactide. 3 garrier il 4 hawing 2 wnaathersiirtages §4s sterypusly
required to inhibit the peel charge. In particular, in the production of a

CPRAERNBAE haVGS Emiah HrEikesSE n OF |68ST At MSentg e 1on

substances, etc., on a carrier film, which have been
conventionally negligible problems, may be apparent as a
cause for pin holes, etc., of a ceramic sheet to be
optained.

As the downsizing and capacity increase proceed
recently in the field of condensers, therefore, a
carrier film for producing a ceramic sheet is reguired
to have higher~accuracy dimensional stability and
higher-level smoothening of surface roughness.

On the cther hand, when the surface of a carrier
film is swmoothened, peel charging tends to increase. For
example, when the application speed of a ceramic slurry
is increased for improving productivity, there is
involved a problem that a spark is liable to take place
in the step of taking out a carrier f£ilm, leading fire
to eaglly break ocut. Further, a ceramic sheet is charged
with electricity when the ceramic sheet is separated
from a carrier film, and when the ceramic sheet is
sacked in the subseguent step, the charge deviates the

position of an internal electrode. 1In a carrier film
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5 not only to attain the above higher-accuracy dimensional stability and
high-level smoothening (so-called surface roughness) but also to highly
control the flatness of a film. That is, when a carrier film has a poor
flatness, a coating of a ceramic slurry thiereon comes to 10 defectively

have a thickness non-uniformity, and a_ceramic sheet hence comes to
dBFEELVEly ha¥B 2R HitERn eS8 HomEEnifotity Ssoothat Blaeked ¥ersrie 1 red to

cendensers eamedade nanzuaiform in capacity. Meanwhile, the above
carrier film is generally used 15 in a state where it is taken up in the form

of a roll. Ehée*hbweVer it hakth FlGad RIS il QifakeCRI@Mic sheet
slipreriang lighleito canseaRreblem ofthe, defosmation of a rall formene 141
etc., while it is taken up, or carried, It is hence general practice tg employ

20 Londitibhs LRBPWAIER tHERaRHESs of Bl s Areaeat nigh RotRaen=1
ther edlliia hotyydefodmied yhformv eihemmtbe ahevia aarries filn isi taken siprfiace

the forgu of ao)rol . owej}/er, when thenroll hardness.is E%o higéjétche carrie
| u

filh TS habIe to track the ngtc)?aI}%ﬁ, aerd 58 R?‘fsr Brlolong%d etoan ©F 2

inipahpablertiefecticf therfiemm =of @arolt &ad résults ihgmoe flatmess flhatness,
parti .n the praduction ceramic sheet _having a small thickness
(]fg ggkﬂ!ﬂl})&%f’% &éﬂg?&{%ig%{%rr%rgﬁ%ﬁreon ﬁslesa To

m or less); it Is essential to y CO the non-unﬁormity of the film.
THat 8@ isi whiy deareiepfilphdeleetvelyhas athickness fon- wifdrmity,

a.£oaling Of aceramig SiwLy ierean cames dodefedivelynave a

thickness non-uniformity, and a ceramic sheet hence comes to '
d§%ﬂ@9%vé%ﬁ@éﬁ&§%ﬁ¥uniﬁﬁmﬁ{?ﬁ§o thiat Staeked esEMIE 5

cepgensess cameda benonsunifraincapacity. {Ratent Docuent 1)
JP-A 2000-343663 Disclosure of the Invention 5 This invention has been

made in HEFPHTGtRe ABGVePHTSFart AhE it ahlobfed df #nefrahtipnused

in a state where it is taken up in the form of a roll.
Since, however, it has a release layer on the surface,
it is slippery and liable to cause a prcblem of the
deformation of a roll form, etc., while it ig taken up
or carried. It is hence general practice to employ
conditions under which the hardness of a roll is
increased high so that the roll is not deformed in form
when the above carrier film is taken up 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 i1s 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 (1 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



to provide a release film that has a appropriate dimensional change ratio
under tension under heat when a ceramic sheet is produced, that is
excellent in thermal 10 shrinkage balance when a ceramic slurry is dried,
and that fully satisfies the performancessrequired for a release film used
for the production of a ceramic sheet. The present inventor has made

dfgBREEEES fGOBTercBniify e aBBvEiR ERlehis. ABRAFRSHI -it has

been 15 founddhat 8 relaase tlm havipg A speeific elengation ratio under
a specific load and a thermal elongation ratio under no load can satisfy

the performances required for a release film used for the production of a

ceraguc Sbaetk and this dnvemtien hasheen accordingly 20 completed.

That is, this invention provides a release film having a release layer on at
least oneﬁﬁfgcé?ﬁg oIS 8P GHerBiR 25 He %%g]aﬁgﬁ%aﬁjf the
(SMby of theireteasetfijmandhe torgitusinabdifeetioncat 10CGwherent ion
tension of 0.2 MPa or eoreﬁbu% 4.0 MPa or I%ss is exerted on the release

filRY inFtha Jongitudinar aifaction o'the Sféfeas FimsatieheS e Bitéwing
expressisndt); B0themipngation sation(&EED tafrtbe celeaseifilm inethe when a
direction.perpendicular to the longitudinal _direction at 100C when a
torIon 0 L N foeend ot e LA e A the avhn . Chermal
péipendicaiss toathaneritvdial direstionmdfehe telease filmn datisfigs 6and

theoloving expiessian (e uewnal clonaation fata (WD) of e
release film in the longitudinal direction at 100C when no’load is exerte
off e rdtcadeifiith sHtRfes B folBWIEP SeXpiaysiont(3), therharhsalsheet .

elongation fatiq (H3ER)-ofthe Lelease Hilw indhe diectionperPerdigylat £or
to the longitudinal
overcoming the above problems. As a result, it has been
found that a release film having a specific elongation
ratio under a specific load and a thermal elongation
ratio under no load can satisfy the performances
required for a release film used for the production of a
ceramic sheet, and this invention has been accordingly
completed.
That is, this invention providesgs a releage film
having a release layer on at least one surface of a
polyester f£ilm,
wherein:
the elongation ratio (Syy) of 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
release film in the longitudinal direction of the
release film satisfies the following expression (1),
the elongation ratio (8qp) of the release film in
the direction perpendicular to the longitudinal
direction at 100°C when a tension of 0.01 MPa is exerted

on the release film in the direction perpendicular to

the longitudinal direction of the release film satisfies
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direction at 100C when no load is exerted on the release film satisfies the
following expression (4), and 10 the thermal elongation ratio (HSMD) in

the longitudinal direction and the thermal elongation ratio (HSTD) in the
direction perpendicular to the longitudinal direction satisfy the following
expression (5), 0.0961X - 0.45 <_ SMD 5 0.0961X - 0.25 (1) 15 wherein X
istg‘?erfs(i’éﬁwpﬁﬁeﬁéﬁébe@ﬁ a%fim Uhit- area, and X is a value of 0.2

MPa or more bt 4-0nMParoless: -8 <ra3Tid -0:242) ) -0:A HSMD r@iea se
(3) 20-0.6 5HSTD <_-0.2 (4) HSMD > HSTD (5). Further, the release

fifd BRthiS inveRtioR Teferdbip fas AlgkiiR hefght (Rnfaxyitthenc load
range-efk 100 NMdAr Mose bet 6QQ aMraniesswhes ftisdelease layer 26wing
surface is measured with a stylus three-dimensional surface roughness
nfERUARG Hpparatiie. Further, preferably, the release layer surface and

the surfachen rthesidel having ga telease dayep haves a maximumcheightea se

(Rmax) of 100 nm_qr maore, but 600 nm or less. 30 respectively, when .,
b e Wik S et (Ao SLrrace Eobed g ma
appaketis.ohudher] e celeasenlayer preierably hassa-swdaciantc pentesllease
0f.0.5 mass% ar.mare l%lut 19 e or less based .on the weight of the

re éa%ne a@%ﬁi%ﬁh ser,tprgfergrbqééilt%g tr%}é r?e%sgésnlo@nl}urﬁ orrhitii/]?r%{ the
longitudinatediteetiomdsl 3. Yoy dassyandaiiatdn (S lateralndirdction is
30%.Anl6ss urther reterably . the relgasa layeris famed by applying, ;

a release-film 5 forming composition to a monoaxially stretchéd polyester
filfSEhe réfeaB4ilfl bf #98 ivenB6H REPreictabya FeleabefihefoFitudinal

PEodUCing: 3 cetamic sheet . following expression (5},
0.0961X - 0.45 £ Sy £ 0.0%61X - 0.25 (1)
wherein X is a tension (MPa) exerted on a f£ilm unit

area, and X is a wvalue of 0.2 MPa or more but 4.0 MPa or

less,
-0.6 £ 8 £ -0.2 (2)
-0.4 £ HSyp = -0.1 (3)
-0.6 £ HS8mp = -0.2 {4)
HSwp > HS5rp (5).

Turther, the release film of this invention
preferably has a maximum height (Rmax) in the range of
100 nm or more but 600 nm or less when its release layer
gurface 1s measured with a stylus three-dimensional
surface roughness measuring apparatus. Further,
preferably, the release laver 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,
respectively, 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 layer. Further, preferably,
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particular, it is preferably a release film for 10 producing a ceramic
condenser. This invention includes a film roll that is obtained by taking up
the above release film in the form of a roll and whose roll surface layer
has a Vickers hardness (Hv) of O or more but 450 or less. This 15
invention includes a process of using, as a release film for a ceramic
shéed, 2%l Haomy theproperfies vite Abovaexpressisnsifne 15).
BgstMade for Garrying Qutdhe inveation 24 I this inventig, the reachine

direction in the formation of a film will be sometimes referred to as the
|ohgitGdiRardirdction of tife Rnglfdifectidniahbdfe dreefisnably. the

pewpeadicdlar ig-the loagitudinaldipetiop, sometimes.asiteg yddth; 1m -
direction or lateral direction. 25 <Release film> The release film of this

inVBATIOMS £AETERSE fitfithdthad 'FEieRsEayerorAtIRAST S Afacester

ofr aipelyester film and that has a specific elongation ratio under a

specific load and has a spegific thermal 30 eI,ongation ratio, under no load.

The releasé filrt Bt #§ InventBn Wil @éﬁp?a?need‘ﬁél% with Rigat§toifdy @
propeeiessanth canstitutionr Hlangatpnaratie fSMDY) i Helongitudinal
direcrtitg‘)% IQ éhe relgase filmrofftgilsaig\ientg)n \évfen asg é]ETSiOQ of 0.2

MPA or more but 4.0 MPa o fess s ex\érted%her%%ﬁ?n emachine
directidnwfribe seleaserfiim, therslemgation ratio (SMD) thereof in the

machine gire ti%’}l%tej?ouoi%ﬁat{%‘&f&%% LO'QWE&%%XF’%SﬁO@éaS%) £y
ceramic layer/release film composite material Is generally carried in a
staletwharda fendierk srexened treredoaea teddgeraturé atoundi100@. form

Whena 000 spiecladaRa IemRerale £000HIn. hefelare, ay silialion

closer to an actual step can be estimated. 10 0.0961X - 0.45<_SMD S

Olpesiresp29 ) ©f 0 or more but 450 or less. This
invention includes a process of using, as a release film
for a ceramic sheet, a film having the properties of the

above expressions (1) to (5).

Best Mode for Carrying Out the Invention

In this invention, the machine direction in the
formation of a film will be sometimes referred to as the
longitudinal direction or the length direction, and the
direction perpendicular to the longitudinal direction,
sometimes as the width direction or lateral direction.
<Release films>

The release film of this invention is a release
film that has a releage laver on at least cne surface of
a polyester film and that hag a specific elongation
ratio under a specific load and has a specific thermal
elongation ratio under no locad. The release film of this
invention will be explained below with regard to its
properties and constitution.
[Elongation ratio (Sup) in the longitudinal direction]

In the release film of this inventicon, when a
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In the expression (1), 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. When the
elongation ratio (SMD) in the longitudinal 15 direction is smaller than the
value of left-hand side of the above expgession (1), the shrinking stress of
the film in the longitudinal direction is greater than the carrying tension of
a‘cerarhietlapdr/releaséBamosompasiteantitetial, ¥ asa réssle the film

shrinkszOsnen:gpidarmly in thedopgitydingl dyection 1.cAUSE h8e ve1ease
thickness non-uniformity of a ceramic sheet. When the elongation ratio

(SNIDYin tHeSloRgiRTARA s cliG-isCgreatel APV alid of HightiHsfdine
sige,of the sxpressiondy the sharking siress efa film inthe-28re 551 on

Iongitudinal direction is smaller than the carrying tension 0f a ceramic

Ia§/ P/rele%sé’?iﬁﬁ%ﬁpb%ﬁ’@1?145@?@?}%8 that e ASHRRE of theiiherial is
comas 16 beypeerte tagse thesthinkness ppawwifarmibyefiagerpmiexerted
sheet. When the elongation ratio (SMD) is in the range 30 satisfying the
abaFFEsptedsior (EFTRE SRk 3HeE8tHh thedongituliifalditd&idn Aas
apraper: balanee withhe cayyingdensiod Ot a crramice leyetrelease film
composite. material, so that the thickness non-uniformity of a ceramic

SFeet 18 be T CBIIRER in fheTongiciian difsion b B Sipprdlsead
From the aboge print obview, thesiglease . filpsafthis inverttion is (1)
preferably.an embodiment in .which the elpngation ratio (SMD),in.th
g 3 S SO Wha o toheitg of 0F NP S g oo ted
2 &rMPafor lessis exettedaheraepn ik thesloagitidingl  difectioh dfike or more

release film satisfigs the.ahove expression (1). The elongation ratio
(SMD) in the longitudinal 10 direction and the elongation ratio (STD) in
the width "HifetisAto Bé@RIeiisatlatdrtare défermingd ditthelongitudinal

direction ig smaller than the value 0f left-hand side of
the above expression (1), the shrinking stress of the
film in the longitudinal direction is greater than the
carrying tensiocn of a ceramic layer/release film
composite material, and as a result, the film shrinks
nen-uniformly in the longitudinal direction to cause the
thicknegs non-uniformity of a ceramic gheet. When the
elongation ratio (Swp) in the longitudinal direction is
greater than the value of right-hand gide of the
expression (1), the shrinking stress of a film in the
longitudinal direction is smaller than the carrying
tension of a ceramic layer/release film composite
material, so that the flatness of the film comes to be
poor to cause the thickness non-uniformity of a ceramic
sheet. When the elongation ratio (Sw) is 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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basis of the following expression. In the expression, MO is a length of the
film in the longitudinal direction or in the width direction before the
elevation temperature 15 is started and M is a length of the film in such a
direction when a temperature of 100C isgeached after the elevation of the
temperature is started. That is, the elongation ratio (SMD) and the
e@%@aﬁm%tmm repradéntdnarthe Gy RCSHrORkSPWhER they are

%?E@Qsag@dtheweweeeet thatihe film,is exiepded whenthey x%r Cease
plus ihgatlon ratio (SMD, STD) = (4M/Mo) x 100 (o) AM =M -

[F_Eléﬁ@at rafié $STDY fithetiretfioR Pefseraitiaras ﬁ‘ﬂ%ﬂlm@ﬂt in

|Qﬂ9ﬂ@@lﬂn@h@lf@'@ﬁgit{ﬁb@ﬁv'gﬁk@'@@@nﬁ Inltﬁeggl@a%ﬂga ohthisial
invention, the elongation ratio (STD) thereof in the width direction at

166E SHeHPR teHsioP8f B.010Pads BREfdPIhefdorPin® tRPRIdHF more but
directionzof the release fikn satisfiesdhe 86 fellowing expressiond 2} Wieks 1
10QC is selected as a temperature condition, a S|t ation c é%ser to an

2B Ghers B be ESfmBTAF MG hS HBVE Sadd HHE eloiyatbA Patio
(Sk)isgetermired according to the above expressmn on the basis of
lengths of the fI|I’E 10 before and after [F:%?fﬂ eat tre t O 6 < dSl I%

-0.2 (2) rJI%ngatlon ra%oj(gT the WI d|re n iS Smafler
thmrf-@c&%:mh@fnm shienksltorayB gieat exéent in th@r\t\bldthrdmﬁu:mwuﬁtﬁe

carrying step, of a Cgéaragééﬁ%@&eaﬁé'é@ compogite m 16%‘ 5[{1 N the
causes t e thickness non-uniformity of a ceramic sheet e other
haad wwharfthelwodgatiorivatio (SXDY iretheowidth Hiretlien sdargersham . Mo

-0:2 % and yehan the 10.elorgation E%‘“QI(@T%%'%EQ?&R%HOcﬂ[‘PefE@mn or

extends), the flatness of the film disintegrates dué to the elongation of the
filkmincghe widdhtdiretiisgSihilen before the elevation temperature

is started and M is a length of the film in such a
direction when a temperature of 100°C is reached after
the elevation of the temperature is started. That isg,
the elongation ratioc (Swpt and the elongation ratio (Sp)
represent that the film is shrunken when they are minus,
and they represent that the film is extended when they
are plus.

Elongation ratic (Swp, Srm) = (AM/Mp) x 100 (%)

AM = M - M,

[Elongation ratio (Sqp) in the direction perpendicular to
the longitudinal direction (in the width directiocn)]

In the release f£ilm of this invention, the
elongation ratio (8¢p} Thereof in the width direction at
100°C when a tension of 0.0l MPa is exerted thereon in
the width direction of the release film satisfies the
following expregsion (2). When 100°C ig sgelected as a
temperature condition, a situation closer to an actual
step can be estimated like the above case. The
elongation ratio {(S¢) 1is determined according to the

above expresgion on the basig of lengths cf the film
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a ceramic layer/release film composite material is carried, and the
thickness non-uniformity of a ceramic 15 sheet is caused. Further, due to
the poor balance between the shrinkage of a ceramic layer and the
elongation of the release film, there is cdlised a problem that a ceramic

layer is partly peeled off and separated. When the elongation ratio (STD)
ig%%g %2%6 A)%%rf%%ﬁ)%f’ﬁ?efé??ﬁe bAIERAES BBween the shrinkage of a

ceramic layer. and tleshrinkage of the release film is poor, and thetg;is
caused a problem that a ceramic layer is partly peeled off the release film

and separ%‘rPeedx.1 [ grrﬁzlloer}gr%ét%% rléﬁg ﬁS!\};I%‘PTn fhie IE%&H%%%%B
direction mhdrithérnamstdnigationhratio ((#SFDFin theediféctionshrinks to a
perpendicular 19 the.longifudinal directi in. the width i;zection In the
re(??:-:-ase film oEft IS ir:1Lvention,the%ern%%’}élgﬁé%?onqgt% E|S fmﬁg step
loAditudlivs Betton av S0/130CG anderiic lbad satishesttherielimying 1 and

expiession (3).thethermalelopgation ratia (HSTD) in:the wadih, direction .
at 100C under no load satisfies the following expression (4) at the same

tirAe, ditbthettheimalaBbngahen ratioHSMDmthetongitutiihal Birdctibh  the

angh 41 Hha thermal glpngation £atia-(RSER) inghe width, direstion satisfy
the following expression (5). -0.4 HSMD < -0.1 (3) -0.6 5 HSTD <_ -0.2
(45 PRSMD FHEFHB). Wiren the theirA&TeldhgtioR rafideHSMBN of

thexfilenindhe lengitugingt dietionranchtherthernali alopgationfalio gue to
(HSTD) thereof in the width direction are in the above ranges, | ‘
rebPEctiveR &b 1RE tRrmid! T 0 BidiYatibn réfo HHSIHD) oFintRewhile
loagitisdinal i diraciipads medeagreater than: thegdbermal elargation ratio
(HcS-I;:D ith%reoflgrzith&v‘\alidg%gié (I:1tion, the shrinkage of,t@e relfease filmin
ﬂmﬁon@ﬁjﬁﬁﬁ 288 non-uniformity of a ceramic
sheet 1s caused. Further, due to the poor balance
between the shrinkage of a ceramic layer and the
elongation of the release film, there is caused a
problem that a ceramic layer is partly peeled off and
separated. When the elongation ratio (Stp) 1is over -0.2
% but 0 % or less, the balance between the shrinkage of
a ceramic layer and the shrinkage of the release film is
poor, and there 1s caused a problem that a ceramic layer
is partly peeled off the release film and separated.
[Thermal elongation ratioc (HSw) in the longitudinal
direction and thermal elongation ratic ({(HSq) in the
direction perpendicular to the longitudinal direction
(in the width direction)]

In the release film of this invention, the thermal
elongation ratio (HSw) in the longitudinal direction at
100°C under no load satisfies the following expression
(3), the thermal elongation ratio (HSr) in the width
direction at 100°C under no load satisfies the following

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

elongation ratico (HSwp) in the longitudinal direction and
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direction and the shrinkage thereof in the width 15 direction are well
balanced during the removal of a solvent contained in a ceramic layer by
drying under heat after a ceramic slurry is applied, and as a result, the
thickness non-uniformity of a dry ceramig layer to be obtained can be
reduced. 20 The thermal elongation ratio (HSMD) in the longitudinal
difeetidharaeie hepRaPEIbAGaISH o (HESTD) i# tHe ®idth direction

age determinedon theehasis, of the following expression.dn the ) |
expression, Lo is a length of a film in the longitudinal or width direction 25
before heal tréatméfarid £ls & length of the film in the same direttion
above aftep the heajdreatment, Jhat is, the thermal elongation ratq,)
(HSMD) and the thermal elongation ratio (HSTD) represent that a film is
shrunkenHWﬁ’eﬁtHé?/fare minus, and they represent that the film is' 30"

extendedyiken they areplus: Thelmabelengationaatio (HSMP) HSTR)=
(4L/L0) x 100 (%).AL =L - Lo [Maximum height (Rmax)].12 The release
=AU Eat e i e g R
o& mateg ol 600 natae lessambienttherelefise layersurfackis measuredon
with a sl'g}ll glr% -d{fmerjlfsi%nal surfragg r%lé%h{]x?éc'i meaasuigngS fhermal
instunment. The ma%irr?umahe?g%st’(Rma IS more p?fe‘fera]% y ]68 nm or
nedretbgih 550 mnr artless, (petticul drtye peeférably 306 nAracmoralbu=E00
nm. or_less. The.maximum hei efers_to imu g%l qf

1
po?tfé%ggojb?élmé @%trﬁ%maé%gﬁngéoﬁgegth rgc}?\né g—lro?ghnegﬁs%tt o
cup/eidetdiffined Byrateem€ ofa tHreeldhnehsionalstirfaesd roligithess

mejer; on: the-basgs ,gf JIS- Standard (89601-20Q3; Surface roughness -
Definition and Expression, BO651 - 2001: Stylus surface roughness

niblbsaffg MstRAkNER Thelmaakame helypreof in the width

direction are well balanced during the remcval of a
solvent contained in a ceramic layer by drying under
heat after a ceramic slurxry is applied, and as a result,
the thickness non-uniformity of a dry ceramic layer to
be obtained can be reduced.

The thermal elongation ratic (HSwp) in the
longitudinal direction and the thermal elongation ratioc
(HS¢p) in the width direction are determined on the basis
of the following expression. In the expression, IL; is a
length of a film in the longitudinal or width direction
before heat treatment, and L is a length of the film in
the same direction above after the heat treatment. That
is, the thermal elcngation ratio (HSyp) and the thermal
elongation ratio (HSrp) 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, HSmwm) = (AL/Lg) x 100

,—-_
o
—

AL:L—LO

[Maximum height (Rmax)]



15 (Rmax) is a maximum height of a profile and is a sum of a maximum
value of peak heights of the profile and a maximum value of valley depths
of the profile in the datum length. The stylus surface roughness
measuring instrument (stylus instrumerg) described in B0651-2001 20 is
a measuring instrument by which a stylus moves on a surface to measure

deviatiorBh6f prefieaTthe ddifad & PamnidlrR CaftuIREq Bracrproiles 2
GLUVE IS, Fegrded: v S BRSRL-20011eniresRORES HOESO ¥287:4907 nandx

25 JIS B0651-2001 corresponds to ISO 3274: 1996. The maximum h,ei%ht
(Redx) 1B sBRR & FiasiiGm! Brsfecton gttt and iSGBEHIT 58 a* 1 2
indicates fana-qinholedafertaka cetantis sbeetoSpraidisallyravhen: they

maximum height (Rmax) of a release, layer surface 30 exceeds 600 nm
CRSHELEHERE for e SR T ShTe o kBo 2P0 21y

AL X 18 more Y.
a66ve maximum ﬁ)elg
(R iexeeeds-6@0 bm: copesrin have besmeall thickness, landias result,

a pinhole defect is easily caused. On the r hand, when_ the Rmax of
E@?ééf‘s*éﬁagé’r stitfacks fessthan 1 Bh?m%t B1 no Il?brri(r:]‘}t?/sls? obtained, a

taking-uprprepeety: isqpooheainghprodBoetivity teafls te bepodr MExELTgIM

hen the maximum height (Rmax).of re s Ig}{%r surface of the rejease
\fllyllr%l t|s ?nve%ﬁgr%fsogsin% g%ﬁ){)l\%é{nﬁerigal raﬁge, thgrelease film is
eXeelgrit irf sorface framesand lubkicity, afrithedaavbicongars of a

SEEE%%98@%8&&?8%&9pBG?@SQeSQJhiﬁﬁngﬁénm%EQ@EQH@VHKbabasis

thickness non-unitformity suppressed can be obtained. As a result, when
thef thIBS1 B obtaieddce BN Shetd (sl uséthofproducen cerafie ~

38@%%@&%{%%&‘?(%8%” ?Q tained a copdeaserin whigh .thepesitional,rface

eviation of an internal electrode is more suppressed. In the release film

o g THYRREOMGRERTABY, 1BFSSUMRRE bon thE'GdEAXVRY ho etk

laM@)ax) is a maximum height of a profile and is a sum of a
maximum value of peak heights of the profile and a
maximum value of valley depths of the profile in the
datum length. The stylus surface roughness measuring
instrument (stylus instrument) described in B0651-2001
ig a measuring instrument by which a stylus moves on a
surface to measure deviations of profile of the surface,
a parameter is calculated and a profile curve is
recorded.

JIS B0601-2001 corresponds to ISO 4287:1997, and
JI8 BOE51-2001 corresponds to ISO 3274: 1996.

The maximum height (Rmax) represents a maximum
projection height and is useful as an indicator for a
pinhole defect of a ceramic sheet. Specifically, when
the maximum height (Rmax) 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 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 lesgs than 100 nm,
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preferably has a maximum height (Rmax) , measured with a stylus
three-dimensional surface roughness meter, of 100 nm or more but 600

nm or less simultaneously with having the above described release layer
surface. The maximum 20 height (Rmayj} is more preferably 200 nm or
more but 550 nm or less, particularly preferably 300 nm or more but 500
o ol léssi The ynadmaintheighid Rmax)akpresents @mereriy 1is poor,

projection height on th $ rltl £ QL side having no 25 release layer,
an SIS Is‘g%llaslz;ﬁjirégieca%r%)r the Q%hoge defect of a ceramic sheet.
Specificallzawhérs thehsaxirabm FEght(Rm&®odflife dhirfase opftheeidease

hﬂéﬂ@ﬁ%@%@%‘e‘a&r exceeds FOOIUN 3 PAItigR where theabovesn is
height (

_ Rmax) exceeds 600 nm is pressed on a 30 ceramic sheet when
tRé celamielshBet BHBISHLGF AftER BYE appiitatish hRgtryihg ofals

CELAMRICSILY, 8 CRNCAVEROTHOR isfosmed an a geramic sheetsuifache
the concave portion has a decreased thickness, and as a result, a pinhole

JRFEEE I RN BE caUEEE A ACRUrtREr RRBA T iIPUSEY SStIEA tothetRRL 2

pinhole,defect - a ceramic.shest eveniualbshasemextramelyrhiportion
formed therein, which leads to a ceramic_condenser defect. 5 That.is, in

HRRIEESERith GPRisIRVERIGH TR makithuin hERAE (RMERSEY thee tous-
relsase tayer surfaee andbe maximuseheight (Rmax)of the serfaceian

the side having no release layer are imultageouslg ag'gusted to, be i%éh%
aDOVE FRErcal TARGE, RBredy the FEIdE5E 16 filrd i exteniéntin stirrace
flatnespanddtbticity, sesthattherconfawo-comrexrstrapes of atcerdmic s
sheet to be obtained.can be more suppressed and that a ceramic sheet
h%\?iﬁ% a thickness %oh-uniformity more suppressed can be obtained. As

a result, Whert tee thadobtainéd teranfic ibishetniscusetan produdecaably,

gg@smig&??gégs%nth@hBOEiFﬂ%’éa'ﬁ’a@yiaHi@”rPcﬁ apdntemnal eleghode can
preferably has a maximum height {Rmax), measured with a
stylus three-dimensional surface roughness meter, of 100
nm or more but 600 nm or less simultanecusly with having
the above described release layer surface. The maximum
height (Rmax) is more preferably 200 nm or more but 550
nm or lessg, particularly preferably 300 nm or more but
500 nm or less.

The maximum height (Rmax) represents a maximum
projection height on the surface 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 height (Rmax) of the surface on the side
having no release layer exceeds 600 nm, a portion where
the above height (Rmax) exceeds 600 nm is pressed on a
ceramic sheet when the ceramic sheet 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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further suppressed. Further, the occurrence of pinholes in a ceramic

sheet can be suppressed. Furthermore, the peeling property of a ceramic
sheet is improved. 20 The maximum height (Rmax) can be attained by
adjusting the condition for filtering a malten polymer and the embodiment

of particles to be contained in a polyester film. [Thickness rJon-uniformig/rect

iFuAs orgituBianditdctioh 98 aRdIREKHER hdrPurtifsmiy T therlatst
directionl, The dhiskress.nar-uaifarpityof thereleasecfilenof thisinverdionion
in the longitudinal direction is preferably 3.0 % or less. Further,
prefarably e fhickne 8 hoh-ubdrity Bf the T8IaLa fiirt P HHiS-36™
invardien in the lateral direction is 3.0 % or less. In the release film of this

invention preferably, the i:'Cknregi non-unIlfo mlt)(]/jajl{net@ jlong_Ll%Jdln

[ .
. . ! . eﬁ%lon, the
direction T&fd thietthickRe <™ Rod-Tinit6rmity in the Tateral direction are

stnulaneousyiiolihe akeve)nunierided 15 famgecinlpartcularn wienea and
release film excellent in freedom from.thickne uniformity is ysegd
tﬁge[h%ﬁzﬁ;églél Ron-un %lr%it?/ of a {ce%kmq%:%s eg‘?t%gt%ﬁbtg;ed can bee
supplesseddo adiigheraerem Wher sach B riswedhy] i8d3Egf¢d to

produce a ceramic she &%%‘!ﬂhef tpgﬁ-g@zai%%s%ﬁg@i%@eg& ssed
to proauce ceramic condensers, there can be obtained ceramic o
chhdlensers dravinllemord BniforAt easadity2Eions ther 2BovERielbint, S°

g (ickness agpdio Rk inhecllongituting dieciion is prelarablyo ne
2.9 % or less, more preferably 2.5 % or less, particularly preferably 2.0 %.
ThetRIERAGSSAGN-DRIFSIATHE iR WER ERERE diréddntiESreferaBy ¥4 6 Srect

legs, mate prefgrably, 2 65601 less, 1 partigylarly praferapip2 bdbnsdessan be
15 The thickness non-uniformity in the longitudinal direction can be
n

AERISt6A the BasR ofaBtrdtch TaES inHHe IGRYRicar AirBEGbrr e Tamie

FUrbBEK, itis als@=d to produce a ceramic condenser, the
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.

The maximum height (Rmax) can be attained by
adijusting the condition for filtering a molten polymer
and the embodiment of particles to be contained in a
polyester film.

[Thickness non-uniformity in the longitudinal direction
and thickness non-uniformity in the lateral direction]

The thickness non-uniformity of the release film of
this invention in the longitudinal direction is
preferably 3.0 % or less. Further, preferably, the
thicknesg non-uniformity of the release film of this
invention in the lateral direction is 3.0 % or less. In
the release film of thig invention preferably, the
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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important to adjust an auxiliary heating temperature and a stretching
temperature in the step of stretching in 20 the longitudinal direction. The
thickness non-uniformity in the lateral direction can be adjusted on the
basis of stretch ratios in the longitudinalgdirection and in the lateral
direction. Further, it is also important to adjust an auxiliary heating
temperaturd ang arsticteHing 25 Wemperatdie s Ave steplof seBehingint in

the. lateral, directionsMethod forprodycing 5%:@%?1‘@;? JBenethpd for

producing the release film of this invention having the above properties

viilp beexp RISt BOBEIGW I THE be | ©ds il fFroTaRisGnveridh i§ Prdtiiced
thiorgh the stepofiarming ardnstrgtehedpolyester - filly A-pdmaryhen such

stretching step, an in-line application step, a secondary stretching step

ahdEEthRREl Setfifly istept a8 WilF Be BESEEY Fel6RT T8 Stei6ret and
fonming enunsystchedpolyasterdim] Beiase obtaining dhe: relgasedilmeof
this invention, first, a polyester material to be descrihed C%;lter is |
eXAUEBAMOIRHTE fsrhian bRStétchad 5 poly@Rtet it tR &p of
formiag apdnstretchedqgpalyesterfilom 11 thenextrisien-mpldingr annalten
sheet extruded through a.die W%h an extruder is cooled to solidness on a

B roll 15 GBTAIR ah undtretched Bofyestdt Him bt R Hhis Casé for
deecteasingicoarde partictesiioma polymer frefetdbly,2a iokeppolymet is more
fitered brign fo s nelt-gutrusion with, 2 nonwouen [t diter Jormed,of,
stinless sma‘ff—ga"ge wires having & wire  diameter of 1I5morless ahdan.
averagelopsnirgesl 1005 wnof mord bt 3G ntdeless irefelalbly 10ah bpn 1is

m less, Whe nu r.of ficles in the
pg%/%fé%%fg%oé?c%é% in :/rééeQ a cé)%'eeS r'ngr%%%ﬁ the érln%?(rlrgn%% sgiglﬁt (Rr%gx)less'

obeadH eftherbleageddyarably 2.5 % oxr less.

The thickness non-uniformity in the longitudinal
direction can be adjusted on the basis of a stretch
ratic in the longitudinal direction. PFurther, it is also
important to adjust an auxiliary heating temperature and
a stretching temperature in the step of stretching in
the longitudinal direction. The thickness non-uniformity
in the lateral direction can be adjusted on the basis of
stretch ratios in the longitudinal direction and in the
lateral direction. Further, it is also important to
adjust an auxiliary heating temperature and a stretching
temperature in the step of stretching in the lateral
direction.
<Method for producing release film>

The methoed for producing the release film of this
invention having the above properties will be explained
below. The release film of this invention is 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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surface and the surface on the side having no release 20 layer in the
release film can be brought into the numerical range of 100 nm or more
but 600 nm or less. After the above filtering treatment, it is preferred to

filter the molten polymer through a filtars having an average opening of 10
m or more but 50 m or 25 less, more preferably 15 m or more, but 30 m
b8 terss, jubt Beford AHi@ BpERIRG FRRT HEVIBRPEREHAE a thefhally

deteriorated substancecanfe furher-tenaaved o anigher tlegeee, and

the maximum height (Rmax) can be brought into, a more [r)%gefe%able

hONRIBARANGE 136 FurtheF Fro%s fHeSieMBdRT that the urstre Gieg-oed

palyester filngis-improved itbtheqaopertyrefbeing: plararyit ispreferred to
improve the intimate contact between 2 olten.sheet extrudecdrfég%ae gie

BR& 1% €@Blifg fl, BRd F5Fexanmile Can &REWG&EEaly L7 contacting
g@ﬁh apd/oraliguid application contacting method arelis preferably

employed. [Primary stretching step] In a primary stretching step, t ded
unstretch&d 5ol 1fgrl‘ll’ﬁrjf"no(icilo_tEulnlcr%8H n i(e a cﬁl/%as ep oﬁ%%%?ngggr? rhaee
unsteaieftechpalyestet film irstestthediiethe dongitudital diregtidn odes on
sometimes referred to as_‘longitudinal st ing-herpinafter) to-ehtaina r
ﬁoﬁ88§iéﬁ§?sﬁ&]§ge§ %OR}%% (-?Flﬁlrr‘%1 in t Igglttgr?ggj%inal %0 d?ectipn. In this.
qase; ptier toethe prifnary Stretuting stepc dEE prefeasd 16 pRihéat the

unstretched film ynder.a temperatyr. itienof {Tg-10}G o bigher byt-;
ﬁ%slé’f&e of I@ﬁgr%ieﬁg}gh%hd?fo%%gﬁgg a rggéése film having 15 abié o
uriformsthickhessand halipg ddddiredl sleagaionTatiS tSWby ahylter

tBeymalelanaationatio (BSMRI the dangiuklingl dirostion. Iha ahove
g stands for a glass transition temperature (unit: C) of an unstretched
polyestecfitmef 15 pm or less and an average opening of 1¢
pm or more but 30 um or legg, preferably 10 um or more
but 20 pm or less. When the numbexr of coarse particles
in the polymer is described in the above manner, the
maximum height (Rmax) of each of the release layer
surface and the surface on the side having no release
layer in the release film can be brought into the
numerical range of 100 nm or more but 600 nm oOr less.
After the above filtering treatment, it is
preferred to filter the molten polymer through a filter
having an average opening of 10 pm or more but 50 pm or
less, more preferably 15 pm or more, but 30 um or less,
just before a die opening from the viewpolnt that a
thermally deteriorated substance can be further removed
to a higher degree, and the maximum height (Rmax) can be
brought intc a more preferable numerical 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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20 In the primary stretching step, the unstretched polyester film that is
pre-heated as 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 25;higher but (Tg+40)C or lower.

When the stretch ratio is smaller than 3.3 times, undesirably, the thermal
etomgation rato HSMDdN #nel longimdihaiditsttioprénds to b aphps-acting
:/ﬁ(le%% étaata@e'%asfllrgktgggﬁé%E)? eéq&g%% $n the other hand, 30 when

e stretch ratio is greater than 470 times, undesirably, the elongation ratio
(SDria the somgitdinaldireEsan tends to be too small. Further,

undesirably, the Shermal.elangatiopyatie (HSMP) inthe Jlengitidinahed
direction tends to be too’small. It is also 18 essential to employ a stretch
retd- BES Baimdsi drnokd a0 fMes Bf 1839 Brdrds dfust rgning an

elongation Jialig (ﬁ%@)@%weﬁmw@@mgem@@ (HSMR) to the
desired numerical ranges. 5 Further, when the uns,tretcheqm%(?)lyester film

is retcHed dialstretdR Faim thé Yaltfe 6187 tilES of fidré batlaeP =S

timesf lessinihe lengiwding rdjrectien snderra temperatwpongitign of
(Tg+2)C ar higher but (Tg+40)C or lower, the thickness non \1/\? uniformity, 1
B Rl HeR o S BR HRRGET 5 31810 5 16 WEIhe a1 na

siretehdatiedn the longitudinal direction is too low, the thickness non-
uniformity_in thrg Jongitudinal directiontteng 0 be .deterior m this
o

L ated. .Froi .
point of vieW, the fowetTifit £5 6F the Stretciratio in the longitudinal  © = © "

gitudina
direction isrpreferably 3.8 times-tremore. Weéhemtherstisttle datidlihmthender a
longitudinal direction is too high, the monqgaxially stretched film obtained .
oy SRS ofeNTRA e (harticina iR 1 e Sep ot (18 -2)°C

diretction in step o
stretchimgain the 20 temgitudind directidratendsto be pooe Arthickhéss having

a uniform thickness and having a desired elongation
ratio {(Swp) and thermal elongation ratio (HSwp) in the
longitudinal direction. The above Tg stands for a glass
transition temperature (unit: °C) of an unstretched
polyester.film.

In the primary stretching step, the unstretched
polyester film that is pre-heated as reguired 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
ig, the film tends to be elongated. On the other hand,
when the stretch ratio is greater than 4.0 times,
undesirably, the elongaticn ratio (Sw) in the
longitudinal direction tends to be too small. Further,
undesirably, the thermal elongation ratio (HSwp) in the

longitudinal direction tends to be too small. It is also
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non-uniformity in the lateral direction, and oriented crystallization portions
are partly formed, so that it is liable to be difficult to improve the thickness
non- uniformity of the release film in the lateral direction. 25 [In-line
application step] In an in-line applicatior-§tep, a release-layer- forming

composition (to,be sometimes referred to as _"coating agent" hereinafter)
isapplied to %t Fe%s%ﬂﬁg Sirfacdo %gec%ol§3sttéP filﬁ%mgoh%a%%\ S or more

shretchéd in 80 thwsslopgitudinal directiodén-an in-hrg gpmlicta]tien ehangert ion
vdershy a polestellimia g a,60atag [l Iz ooiained: That jf 08 o tne
re ying t ease-

ease layeris formed by app ere ayer-forming composition
tolthel nrohoaxmaiy siretthedfitrRs19 As a coating agent for use in the

in-line applicatinn step,tds D£G}I8”8ﬂ£%£‘é‘?:éﬂé&_“ﬁ%r%ec&é‘@gEﬁl‘ﬂrﬂ is

containing an aqueous thermosetting silicone resin composition to be

descriedageras ThesthsgiodTor thelapplitatidieis ot gpecially lititetnes
ape any Application methodknown asa method (far applying.an;agueous

emulsion can be used. The coating agent can be applied onto the
pOR/ESRE HiRh MBAcHKidly strateadt-ntthe tohyitbdibandipdctiohan® ) °C or
ohtajed-indhie menoaxta| strefshinggiep, by adnethod ofJoller coating,
spray coating, gravure coating, reverse gravure coating, slot coating, or

tHEIKE THE réledBe Filtt of HiS inveRtidiT hasta eathiem @t the coakinpted

agentis applied-imanin-linerdbappheationraanner-ithe releasadiim of
this inventi n,th&et ermal treatment to the release film is completed by
a%ﬁl@%lgttngcgg ng?éﬁgﬁitiﬁ%% if§in& Sppiictiorr Ffantar HER S8ring ™
ouhdtfeichingyn the skeoridaxiakdiceation antlfurdharearngngeuto be

thcfrmal 20 seftting. Thereatfter, it is treated in %n off-line n}?nnizr, and no. .
eterloFa . romtt%ﬁs point of view, the lower limit

heat is applied. Therefore, the thus-

of the stretch ratio in the longitudinal direction is

preferably 3.8 times or more. When the stretch ratio in
the lcngitudinal direction is too high, the moncaxially
stretched film obtained by monoaxial stretching in the
longitudinal directicn in the step of stretching in the
longitudinal direction tends to be poor in thickness
non-uniformity in the lateral direction, and oriented
crystallization portions are partly formed, so that it
is liable to be difficult to improve the thickness non-
uniformity of the release film in the lateral direction.
[In-line application step]

In an in-line application step, a release-laver-
forming composition {(to be sometimes referred to as
“coating agent” hereinafter) is applied to at least one
surface of the polyester film monoaxially 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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obtained film can be used for the actual use purpose in a state in which
those properties determined as target values for the production of the
release film, in 25 particular, the elongation ratio (SMD) in the longitudinal
direction, the elongation ratio (STD) in thé width direction, the thermal
elongation ratio (HSMD) in the longitudinal direction and the thermal

elongatioft Srafto G93REY9n 3HE Whdth Arelfidh aré hamtdiRed 48R0 they
aegrd hatist: thevreigase filmwofthisgmeandiondsi acrelaase film exgeldientdn
dimensijonal ﬁtability since _the target values of propertjes in the

PFRTEGY of 4 FATEASEHHAAB UTHg e TOME BB ATEHGF oAl
agenticonstitutesthixtarget vakuesiaffinab2® @ropertes bkd relegse film.
On the other hand, in thod.in which.a coating_agent is applied onto_a
once pro u?é%dnb%f'yféos%e?}%rﬁ ighaen %ﬁ-ﬁll%lé%%aﬁﬁc%%o%smanﬁrFergtg?grjrﬁaly
releasetlayier, Bitheraris reopireddlie stepraf rémdving @avsoleentacantdihed

in coatin t ryj c resin._that forms a_release layer. In
thfetgs%e§ l%ff& ]é%’r?ng aa%s%\%g%a%?r%%f }e$§§5% Ia%%e%, %s }le%%%liréd t{o&}}/ gpply
atompérmureIRbindas00ese Hiat seeleast il 1o avirkparelease 1m

layeniormed py. aneff-line appligation, manger has, increased glangation

ratios both in the longitudinal direction and thé width direction, and

uRiESHEBRE tHailETie alengaed 3 thHetstep eh bagrymgaPcerdmie method
layer/telaasefilmcompesitely material inthe releasg,film ofihis; g,

invention, the coating agent is applied in an in-line application manner to

oBtaIFFA EBatiFilHY: Thersdfidida sBivaht E4Pbe F8movEd i thide -
coating filmmby devingerly byheat 20:applied ineahisiapwd prerheatitGive in

after the application, stretching in the second axial direction and

thietmally S&ttifG it Fetitthat the @BRL1ed in an in-line

application manner. In the release film of this
invention, the thermal treatment to the releasgse film is
completed by applying the coating agent in an in-line
application manner, then carrying out stretching in the
second axial direction and further carrying out thermal
getting. Thereafter, it is treated in an off-line
manner, and no heat is applied. Therefore, the thus-
obtained film can be used for the actual use purpose in
a state in which those properties determined as target
values for the production of the release film, in
particular, the elongation ratio (Sw) in the
longitudinal direction, the elongation ratio (8qp) in the
width direction, the thermal elongation ratio (HSy) in
the longitudinal direction and the thermal elongation
ratio {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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contained in the applied coating agent can be cured to be formed to the
release layer and can be closely 25 adhered to the polyester film.
Therefore, no special step of curing the coating film by drying is required,
so that a release film excellent in dimer&fonal stability can be obtained

without thg.cumbefs%m%esi%%sséorﬁgi%ining the release film. 30 The

r&lBa%e fil of this invention has a feature in that the coating agent is
applied ofito theemoridexiallyastietched filmatamin-lime apylichtien coating
- Wheg, his; embediment is,employed,.he Siepdhstween ihg,
;2%]%% Iz:%%r gﬁg}%e polyesternﬁglm can g%e%l]iemprovﬁhgl l%;tljrther, the H
serfactafttbiecanainedat Hrareleasee fayep cA9 bE easiy adusediiter .

regard fo it kind and-amaqunt, andutherg can.he-progiceda highgr effect

on the improvement of prevention of peel charging. 5 The solid content in

tHeoEdatingah ehit ist PrefERM 0% MESHF oMo Bt S0 FasselbElegsresin

matg prefarably.l masse oL Mot but 151massih ok less. d@@r@q&w}g a
preferably 1.5 mass% or more but 10 mass% or less. When the soli
coftehPinthe cohfifd Sgentis 19A&8s taRs 5 mdssdb Mo Ghtformd tO

a%lipf}t)jog ig | : el hecarged ey singg dhe coating,agent iseepelled riim
on'a polyester film surface during the application of the coating a%ent

ORSthB Doy e5ter T SuHAKE WHRHTIE Extde '3 inassdd’ thétRg L cation
semetimesicaysed aprablem &5 thatdegging isscauisedin the reteases

layer obtaingd, that.the coating agent is, liable .tg undergo gelling, or_that
A SO bHIE0s GOEEREL Ry B A RE SRS (e Fe it Tt =P8
[Secoadansdtietching stefo] 20 1hthe Seconrdasyi stretching stepra bifixially
stretched film is ghtained by.

c:atrr ng ceramic lStreé%P}ng#fé%B%Iy%%tf{n filrgrp avin%_tg €
coa |ngyf?'|m obatalne In the mﬁ%e application step In tﬁe Vﬁaﬁ‘l Irection
(todeesometimes

In the release film of this invention, the coating
agent is applied in an in-line application manner to
obtain a ccating film. Thereafter, a solvent can be
removed from the coating f£film by drying only by heat
applied in each step of pre-heating after the
application, stretching in the second axial directiocon
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 £ilm. Therefore, no special
step of curing the coating film by drying is reguired,
g0 that a veleage 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 moncaxially
stretched film in an in-line application manner. When
thig embodiment is employed, the adhesion between the

release layer and the polyester film can be improved.
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referred to as "in the lateral stretching" hereinafter). 25 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+30C) or
lower, so that the solvent contained in thg applied coating agent can be
fully dried, and that the 30 subsequent secondary stretching step enables

URTTBTRT StretcHitRy. Tt thersectnblaRPsthétichiRg stehl @tk dFetBhinglielease

carsied out sndej=a tapaperatie ¢ondiignof (w1036 higherhuty s g ang
(Tg+80C) or lower, preferably an auxiliary 22 heating temperature or

higRerBit (TYRF0)E 6 oWeT Th e AR HHEEHGHh BEgSRatcR ARG M the
range:aiv3Adimesser Moesbulcs.Orings @dess. IMaer;ihey stretch ratio in

the width djrection_is in the above 5 numerical range, the thus-obtained
polyester filhT i< xR Thfr8&dor HioRf tHickhesE RoRIFErmify in the
lateralfdirection. Whenihe streteh ratiedn Her widthlirestiorvis tvedey, more

the thirckne%%(%(r)]r{unlformlty in the Igtelg%l dlr%gtlon tends to b

deteriorate 0HRE Sthet hald-When the strétéh Fatidih tfﬁg Width

dipectionds teorhighpthe ftmad lighle 16 breals Hludng thepraductiad mass$
thereof, From the abo oint of view, the stretch ratio in_the width .
e R R B Bl DRk (U ReatiSl agent 15
stilemere-preferably 38 siffes aranorelfgtAn3 dmesioralessparticuladyle to

preferably,4.0 ymes.or mare byt 4.2 &HQ{E%%'%&QH&WE&”‘&%:&?%ed on a
further, the planar stretch ratio (longitudinal Stretch ratio x lateral stretch
20 atits) 3¢ preférbbly Bafmere, Uhgihe fidedorPirdrmané initkissthe

n%-g_eEw@ﬂiwe@@ce;%gﬂech@@%@p@gQggct;@mndsﬁb?féat@éa' When it
direction can be more improved. The planar stretch ratio is more
p@%ﬁ%ﬁ@%ﬁ?%rﬂﬁﬁé%' there is sometimes caused a problem
that fogging is caused in the release layer obtained,
that the coating agent is liable to undergo gelling, or
that an effect produced does not pay for an increase in
the coating cost.
[Secondary stretching step]

In the secondary stretching step, a biaxially
stretched film is obtained by stretching the polyester
fiim having the ccating £ilm 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, auxilliary 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 condiftion of (Tg+10)°C or

higher but (Tg+80°C) oxr lower, preferably an auxiliary
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25 In this invention, preferably, the stretch ratio (to be sometimes referred

to as "longitudinal stretch ratio" hereinafter) in the primary stretching step
and the stretch ratio (to be sometimes referred to as "lateral stretch ratio"
hereinafter) in the secondary 30 stretchipg step satisfies the relationship

of longitudinal stretch ratio <_ lateral stretch ratio. When the relationship
ofienditutinal stetcharativs_daterdlobeetchvatio(iSsatsiiéd, the lower in

elopgatipnsratio{ SMRYn Jhe dengitudinal dicection, the elangation iafio.
(STD) in 23 the width direction, the thermal elongation ratio (HSMD) in
thé 16nditBfTal eiretitard thethBrrirdM@éndgifiohersltio (HEED) inthe

wigth- direstionseanbe gasilys contseliedssuch dhatdhey gomg tehe desired
values. 5 [Thermal settin ste%l the thermal setting step, the biaxially
StFBtEREd: pBIye SR ifn obtafnediHTne SEBorRARy REIGHigteplidn s

thegrmally seftto phtair @deloase - Hm. 40:AItheugh diffaringrdenspding, in
upan the kind of the polyester constituting the polyester film, the thermally
Scttiy TGRS LBt prolErIbly REhE TR bf FRG#R0)Eor 7o
higherbutdTryErardawes Fosexample, tikken teqpalyesterisn ~uni formity

palyethylene terephthalate, it is.15 preferably thermally set in the

ot beriiord PtERdr TOCE S Hihel BIEBSAC oP Fnilh PRGN On
thehpolyester ispoldethylene-2:6raaphthatatéd; itistpreferablytibermallyn

setin (e legperatuie jange of 1856 of higher but 2494 or jower. Yhen
the thermal 20 setting'is carried out'in the above temperaFUre range, the
debiretiragonigetiopratus (SMD darite$EDY andiermalhelongation atibst of

(H3MPR and JSIDP) can;be.ahtaiped,,The, abgye fersdo.amell
point (unit: C) of the polyester. 25 Falrther, des\‘(lra% Et%e%ﬁ:cet\?rjﬁ%a sét#r?&?sre
cartiederably 3.5 times or more but 4.5 times or less,

st11l more preferably 3.9 times or more but 4.3 times or
less, particularly preferably 4.0 times or more but 4.2
times or less.

In this invention, further, the planar stretch
ratio (longitudinal stretch ratio x lateral stretch
ratioc) 1s preferably 15 or more, and the freedom from
the thickness non-uniformity in each of the longitudinal
direction and the lateral direction can be more
improved. The planar stretch ratio is more preferably 16
or more.

In this invention, preferably, the stretch ratio
{to be sometimes referred to as “longitudinal stretch
ratic” hereinafter) in the primary stretching step and
the stretch ratio (to be sometimes referred to as
“lateral 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 ratio (Swn) in

the longitudinal direction, the elongation ratio (Spp) in



10

15

20

25

30

out not in 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;temperature in the first zone is
180C or higher but 210C or lower, and that the temperature in the second
zorteis'Higher tHam apatintthe fikst zbheama the highestihahe treéo  (HSup)
z d; e in; ird zone is | r t hat- .
e o A R L1806 o g bt 30000y Tostey Tunn e om
therhaPsettifgas darriegouratihe Hgres tdmperaditels tiRasddond

ZQnsnand 2t adowerdemperaturs tbandBglkofdhe secondss zene e« .
third zone, the planeness of the release film to be obtained can be

mamt&HBa welf Ahd e FHitRdess non-uniformity of a ceramic sheet can

be reduceg. Thetimepeariod ferthe thernal sgttings ngt specially,
limited, and it is preferred to carry out the 10 thermal setting, for example,

foP 1'SetGHa brintoré it 60 SecdhdSerdessS Rurther: Rt afrmgARE
thetmakelongatiateatio i H SHarefdtheyelease filtn dhthemwithhdirections e
into, the desired value, the film is preferably relaxed in the 15 final zone of
the thermal setting step while the rail width is narrowed by 2 % or more

_but 51 orAéssao[ﬁgiml?dg Ef@m}@t@pc@r@qﬂiﬁ@@ Theteledse ftiraf this the

"SI b AR R ol R DRy

olstainetrcant-rairtaia plareness Wetliamd the thickhessho-uhiforrhity ebnge

A e SO B BRI Do TR HE *OTE pmanoLe,

preferably 2 tarried out at a temperature in the range oﬁcl'g-?s 5’ or ®

higherb T gr20)E oF Riek Saitbit ¥eplefdrably terephthalate, it is
preferably thermally set in the temperature range of
180°C or higher but 235°C or lower. Further, when the
polyester is polyethylene-2,6-naphthalate, it is
preferably thermally set in the temperature range of
185°C or higher but 240°C or lower. When the thermal
setting is carried out in the above temperature range,
the desired elongation ratios {8y and Sop) and thermal
elongation ratios (HSy and HSty) can be obtained. The
above Tm refers to a melting point {(unit: °C) of the
polyester.

Further, desirably, the thermal setting is carried
out not in one zcne 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 gzones, 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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carried out in a plurality of separate zones like the above thermal setting
step. When the cooling temperature is lower than the above numerical
range, the thermal 30 elongation ratios (HSMD, HSTD) 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
phemamenontin ivhicthebkmeoodetation Brintensifiedin sidle180°C or

ci reny jons.e if physi roperties. in the center line. .
por#grl{[ % tﬂ%%ﬁn%aﬁg tﬁzI(;{r%%%gha?@%%iogﬁgr:%&lmﬁfenf i%Ea [hg Le

difettsAS T PherontdforlindiisieR JtiHue bribHEaToATs iHtensiReend

side pLirgimferentialpartions alapg the-longitudingl dirgetion-may take. o1
place when the above thermally setting temperature is on the lower limit

sid@BEthen pietérréd teflp&iGre rafie RifRSREFSyreé i< helaiveipase
smalh 4 0P olyesier il {Polyasted hhe pelyestes fardforming the the
po%_ster film used in this invention m%/ be a homopolyester or may be a

copolyesttr S £5 Witeit e oedier fif GseTSh #id venEsh i€ 38rmisd of
a hemopelyesternit i predenpblyiadomapottestariobiained ¥t ting is not

polycondensation.of an aromatic dicarboxylic acid and an aliphatic glycol.

TH 5506 bormalld HRAbRe dbid dhdes Ermnae 25464, S the
-napkthadéneditarboxyl i€ acidestenpudhert dhe alipkatimglyeat includesout
etg%lege Cc:;g/cglg cgl)ieti%laesnse glycol, 1,4-cyclohexanedimethanol, etc. The
homopolyester for the polyéster film used in this invention typically

includes pBlyetiiviene tevephltbatate-25¢PER)E thermal elongation ratio

Pojyeshylens2 Sruanihalale.(REN), elg, Wheh e folesIetiofam 198 ¢ne

polyester film used in this invention Is a copolyester, it is preferably a
desired value, the f£ilm is preferably relaxed in the
final zone of the thermal setting step while the rail
width is narrowed by 2 % or more but 5 % or less.
{Cooling step] (Step as required)

The release film of this invention may be subjected
to an optional cooling step after the thermal setting
step. When the cooling step is provided, the release
film to 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 zoneg like the
above thermal setting step. When the cooling temperature
is lower than the above numerical range, the thermal
elongation ratios (HSwp, HStn) sometimes tend to be too
smallil. On the other hand, when the cooling temperature
is higher than the above numerical range, undesirably,
there i1s caused a phenomenon in which oblique

orientation is intensified in side circumferential
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copolymer obtained by copolymerizing 20 mol% or less, based on the

total acid components, of a dicarboxylic 30 acid and/or a glycol as a third
component. Examples of the dicarboxylic acid that is a monomer

component for the copolyester include isgphthalic acid, terephthalic acid,
2,6-naphthalenedicarboxylic acid, adipic acid, sebacic acid, oxycarboxylic

agio (&.gops26 wayberdizgibasity efc. petepdhese sad betusedsimgly or 1ine
insopnalianorine of mare:aldem. Furthel, e GHCOLP M A ¢ on are
monomer component for the copolyester mcﬁ.ﬂ%%s e y]Iene glycol,
diethylerrlgipdol ipropylené Brgiytclobpstane@iot phenomencn in which

1 4epyclahexanedimethangl, qe&pfﬂtexér@x%e%c-mng#ﬁe can be

used singly or in combination of two or more of them. Of these, the
mater T e Do Step Hilth LBEE iR HH5InVeRGoR 3 prefardblisd

pelyetbylens d Qdeenhihalate) having etbyleng detephthalateinits amount

of 80 mol% or more, preferably 90 mols or more, or ,

peiFsthyfere SEBRBRATATSe HaViT dihflere’s%: nebhitfalgkdmigf the

apeumt-af80smelees marerpreferably 90 meto-orirpare; apddhe ; o

polyethylene terephthalate is 15 particularly preferred. Generally, the Tg

of BOREthYfené tE¥phthalate is a low temperature of around 78C, and

when apodyethylene terephthalate film has been used as a carrier film for

tho? ﬁorgductié)n Cﬁf a ceramic sheet to be treated at a temperature around

20 160€ i particular, its dimensional stability during the step has

become protdemafigdamentrastthéreta,i the releasedilyeafithis inventionsed

isj%(cg I%nst in d&rg&géioonalm%tabiklgg/, SO t%at it fg%g)é@te)i%s é)lgn:%m ces

as & reléase film even when it is Used alil a s pérature by far Gver thé'

TgopAdditve] The polyester that is a raw material for the polyester film

used"]mﬁHQ¥3@ﬁE]@8¥§8Q%@} 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
acid, 2,6-naphthalenedicarboxylic acid, etc. Further,
the aliphatic glycel includes ethylene glycol,
diethylene glycol, 1,4-cyclohexanedimethanocl, etc. The
homopolyester 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 film used
in this invention is a copolyester, it is preferably a
copclymer 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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particles mainly for imparting lubricity when a film is 30 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 ¢édrbonate, barium carbonate,

calci%m sulfate, calcigm 27tcph)osph%te, magnesium gho%phate, olin, 1

afffﬁ%’im?rrﬁzc?x}&e,at?téniUrheoxide,’oFet e like. %ﬁﬁerc, Slch Relfresistant® Y ©*

ofiganiepartickes asndedcribed in:IPxB 59-591 6tare]P-A'6912147 55 Caa

be Alse, ? usedzAe pher featiesisiant grganicPaides,for examplee. .o
particles of a silicone resin; a thermosetting Urea resin; a

thermbsditing pheroka eesihy e tHermbsetting epory géshrcd. . propylene

ben nagine, fegn, or the 'Li<~ec§Hr1t.B%re£&%%8%9@}?&%00%5,3%%%5ntyl

precipitated particles obtained by précipitating part of a metal compou

SUElY 69 & catdlyst andfthelyl eiispersing lise thespredipitated Particles
during, e, Preductien of:3 Rolyester. The forLaf the particles for

imparting the above 15 lubricity are not specially limited, and it may be

any one 8fithEi6Hify of- & 8pAéres ki ifdsst @oll fatREssy esteerufiemity s ed

hardness.spesificraravity, £0105: &tra81nPt sPecialelimijad further,
two or more kinds of these particles can be used in combination as 20

deRRBNTRE A9&RgRPEHIe HrAEtRR 6f the EHoVE NpdrcRs Y91 ts amount

peeferablyr 1 eF mare byt 3xa pelessi ynore prefetakly Ombreqr mere
but Q.5 m or less. When thz;gv;raﬁegarticle diameter. is |less than 0.1 m,

tHRIS FArtéteRTATe fiable'td CantPiht" disperdibifit) therebfis

semptimes insudficlent Whenoitrexce€ds b nmdhe sutfaeeretighness efably
Pglyester fim obiained is (oo high, andtisdifieultio adlust e .
maximum height {Rimax) 8f the feTease ayer SUrfacs o p
particularly preferred. Generally, the Tg of
polyethylene terephthalate is a low temperature of
around 78°C, and when a polyethylene terephthalate film
has been used as a carrier film for the production of a
ceramic sheet to be treated at a tTemperature around
100°C, in particular, its dimensional stability during
the step has become problematic. In contrast thersto,
the release film of this invention is excellent in
dimengional stability, so that it fully exhibits
performances as a release film even when it is used at a
temperature by far over the Tg.
[Additive]

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. S8pecifically, they can be particles, for
example, of silica, calcium carbonate, magnesium

carbonate, barium carbonate, calcium sulfate, calcium
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30 the release film and the maximum height (Rmax) on the side having

no release 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 28 0.01 mass. or more but 24mass. or less, more preferably

0.01 mass% or more but 1 mass% or less. When the content of the
partickslis less thary 0l imasephtwploblieity bhtheifilm tehdsiicbe oxide,

in§gfgigigp&mwggq gee’xcggd%ﬁeS 2SS, the film surface is liable to be

insufficient in flatness and smoothness. The method of incorporating the
particles iRtorthBepoly&stenfilae Bnotspesiafy:imiedaanic: coavéntivhaly as

knguun. matheds; canyhe gmplayeds Fox 19 exgmple; intended particlescan, ;.

be added at any stage of producing the polyester, while it is preferred to
ine8fsdrate’ thePdifdleS ahtherstage bPeSteRfiCtibhCoPafdritRées, for

cemplefioe of anester exghange mactione and thep wiprogeed Witha , 5
reaction for 15 polycondensation. Further, there may be also employed a

meRTTPRSHGER BEI0HREEF theSoditicl8s BRRpEReasH téthgiehE j.c
wates i elr., Andipolyesterdnatesials arsy bleade by meansfa vened ne

kneadjng extruder, or.a_methad in which dry particles and polyester

SaiHATS 26 hré Blankiel By medRS OF 2 knbAARG xThdEE [aper used
struetured The dayersivictise of theopelyestar il ip:thisi pveatiamis ROlrt of
specialle/ limited, and itdma}/lgg %Ssirggle Ia}ygﬁstructure or_a laminated

al O SE Ry Studii, Ttihsy Be a

=1
layer Stracture” 25 Whén it 3 18minaté
stauctprerefifogr lajzerstdruneredacadditiontte dstyuctires lof swddayetsy antle
thre: gag/ IS f As it exce the scope of gist of the present invention.
Thée%am:énatggllg%/erastrﬁ?gt%}fe% %sscr%:t specially limited, 30 either, and it
includes |3iinated tayef sttictupes; forcles for imparting the above

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
required.

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 pm, the surface roughness of a polyester
film obtained is too high, and it is difficult to adjust
the maximum height (Rmax) of the release layer surface of
the release film and the maximum height (Rmax) on the
gide having no release layer into 100 nm or more but 600
nm or less.

The content of the particles incoxporated for

imparting lubricity in the polyester film is preferably
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example, of A/B, A/B/A, A/IBIC, A/IB/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

29 similar in particular to A. [Thickness-gf polyester film] The thickness of
the entire polyester film in this invention is not specially limited, while it is

5 préferatsly 95m or mure dub50 N ondesst more Jreferabip s nooe frorebly

byt ?ﬁ MygLlgss.parficularly, preferafly 2o m, or Té’#% but 31 10 Of{85Ss ontent
<Release layer> [Silicone resin composition] 10 Preferably, the release
Ie_@/ér &h&ui@ﬁavédﬁ&ﬁig ﬁqéirﬂy@ﬁﬁm‘d@lafﬁorﬁ aGsllicomes&sintcompositionc ity
sigee {iis stablg asamemulsion. Thesigong resip compsition. coplaing. -
as constituent components, a main agent composed of a polysiloxane

hBifif§ Bt |€d3t tvid 15 uRsatiirated Grodpsbrla IEastbwo hyahGLgoems, in

or= both, ek thesg peL malegule and a crosslinking agent composed of a
hydrogenyolysiloxane having at least two hydr(ﬁ%} atoms bonding

directly to'&SiliE&H R Bér HRGIeEHeT MthiRantdificR>ar hghesus nto the
certing-linguid-2@ (qeating agent)santainingthe ahove gilicapgresin

composition is applied_to form a coating film, and the coating film is cured

R et e a e FRESITRE hB FESin ComhpRSitiBHE TS thveritioh is
peeterablean aguecussiliganedeshnconmpasition. Ihed agUedts stage of
silicor(lje resin cQ %ositi(in IS etxcellen in_ stability when it is%e%)ared in
HEFFROrER ShTIFSh With-esult Tt the Stablify BFtheToRtrg "8yent
cambeipereased. Fusthpe the siifactant take desgrbettlatertcanilfe cation

selecteg from ahwider ch ic% of 30 sklrfactants for exan}ple a surfact%nt
or arceyr € %]com etion oL an e%}er ?§c a%gﬁareac ion,
containing more ydro>8/ groups can be used, and there ¢ e
pﬁmmceu@m to proceed with a reaction for

polycondensation. Further, there may be also employed a
method in which a slurry of the particles dispersed in
ethylene glycol, water, etc., and polyester materials
are blended by means of a vented kneading extruder, or a
methoed in which dry particles and polyester materials
are blended by means of a kneading extruder.

[TLayver structure]

The layer structure of the polyester f£ilm 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
strﬁctures of two layers and three layers as far asgs it
exceeds the scope of gist of the present invention. The
laminated layer structure is not specially limited,
either, and it includes laminated layer 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 cof the above polyester,
and they may be the same or different. A’ stands for a

layer formed of a polyester which is structuraily
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higher effect on the improvement of prevention of peel charging. Itis also
preferred from the viewpoint of environmental protection to employ an
agueous coating 30 agent. In this invention, the method for curing the
silicone resin composition can be selectgg from thermal curing, ultraviolet
curing, electron radiation curing, 5 etc, and thermal curing is preferred
alzowel dlk 1T et igp ser thecmbsetting shicone resin composition is preferred

as{@ﬂli HSéSSiBfogﬁﬁ‘i ig@_egrn @islim/_ention, a polyester film having a

coating filmis obtain the "in-line application step as described above,
and then T0aebbirededds tief thehmaksatting step Wiehehe fdiliconen this

repin,corppasition. is . thermosetting.silicone esin Gamagsitian, a,
crosslinking reaction is promoted by heat treatment in the thermal setting
stepednd #iel xufingof the siticoheresincconppositionleasebe fubly<l5
Pioceededpih. sa at adplepsedayarhaying grcsllente BOPEKIER e a1y
as excellent releasability can be obtained. For the above reason, an
atuEdBRBAHoSELtING sTicone Fesii\tbnipbsiibngs pariealarly preferred

as R esllicogedesin composition in this invention. The above "mainly”

is to mean that 75 mass% or more of the release layer, based on the

reléHsEHG9BFWEGAE Ts FOMRSFfEATRE silicone resin composition. The
sililcone resie ceMpBIItON May h%ae)agee:ciaglarZS_ﬁc:ICdjﬂg@ illlvention is

olymerizatjon t the main agent is a polysilpxane having at least two .
Aot BT e AB 16y e Conde ARG DR e i°
agentds abpelysitoxane davingiatrleastitne ydraxybgeoupsgiat composition
mglergugeghAs an em%odsirgfgt gfn Lpeca}__()jdit'ioon %Otgolymerization gagetan
em%oglmens’[’ln Which tha coaﬁng agenr{l%oﬁt%ms rflat?nu%%t% a %\llyst is
preferred; cahdo &s anrembadihentokthescondgnsdtioheyse, arwo

egﬁgg@%ﬁgted groups or at least two hydroxyl groups, or
both of these per molecule and a crosslinking agent
composed of a hydrogen polysiloxane having at least two
hydrogen atoms bonding directly to a silicon atom per
molecule. In this invention, an aqueous coating liquid
{coating 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
agqueous 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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in which the coating agent contains tin as a catalyst is preferred. Of
these, an addition polymerization type is 31 preferred from the viewpoint
of excellence in peel property. Further, as the crosslinking agent, there
can be preferably used those recommehdled by a manufacturer of the
main agent to be used at the same time. 5 Specific examples of the

a ‘thermosetting silicone resin composition suitable for use in this

invention wll be desaribesiheleow, 1)Ar ageeousidGQh-siicanaestihe
comgosition by Wacker Silicone (Adrian, Michigan), It contains 10

pSlysilcx@RE, & pratiufiPBREFAEaTd a S &5ssinkmgt Gferitifpe thermal
camprising methylshytedgen polydiltoxanel2)Arraguecldi$2-7620 curing,

sig ocne réagi %?]rg %sig'oncgy{(i%owlCSorning%Midla d, I\éichi an#. It - ,
contaihs methy V|ny?poly5| oxane BRd*met ?/Fhrye ro&er? Bo yéa}i o%<ane ir?t T8
centainingnans XREATR crosslmking agest by pecogmyprisiig pldtmunre ferred
palysiloxane . 3) Aquegus.PC- ilicane resin compagsition by PCL,

(R gon%-ggglté%é) Iﬁr%c%lgogéanﬁllggg%%% a?olﬁr'la). t c%%%asmslrrﬁ%ﬁ%/ %/%If}l’ =
p@iyéimah@zanﬂirh@thlyaw;ﬁd}gg@n 20polysfoxanbrcomprigingaRCiosn the
catalyst compopent.centaining. platinum polysiloxane. 4) ADAAUEAYS ¢ 1.
PC-107 silicone resin composition by PCL (similar to PC-105]. It contains

thesshove e 05d cigsshilend h§&ma 25 5 MhidtilevbsPC- 188ssilicohe
resim gorapasition by, REtfsimilar (,PE=105) LIt coptains the,aboe | 5 cone

PC-95 crosslinking agent. In addition, these aqueous thermoseétting
sificohe’ réSItRBfMposiions taf Hedietlds eatfhgHgehtlafidl B0 amated

salig conients ase prRnerly adjusied by adding deionized Walep, eteng the

S g B e e e e o eanCBe fully
proceeded with, so that a release layer having excellent
properties such as excellent releasability can be
obtained.

For the above reason, an aqueocus thermosetting
silicone resin composition is particularly preferred as
the gilicone regin composition in this invention. The
above “mainly” is to mean that 75 mass% or wore of the
release layer, based on the release layver weight, is
formed from the silicone resin composition.

The silicone resin composition may be any one of an
addition polymerization type (the main agent is a
pelysiloxane having at least two unsaturated group per
molecule) and a condensation type (the main agent is a
polysiloxane having at least two hydroxyl groups per
mclecule). As an embodiment of the addition
polymerization type, an embodiment in which the coating
agent contains platinum as a catalyst i1s preferred, and
as an embodiment of the condensation type, an embodiment
in which the ccating agent contains tin as a catalyst is

preferred. Of these, an addition polymerization type is
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preferably contains a silane coupling agent. The silane 32 coupling agent
is preferably an organosilicon low- molecular weight compound having a
reacting group that bonds to one or both of a polyester resin and a
silicone resin composition. It is preferabﬁan organosilicon 5
low-molecular weight compound having, as the above reacting group, at

lepsteanerefsnethoxy, ethexy;isitanek viny, epoxy s(methlacrylnaping
mercapto, chloro ?dgf)gl and carboxyl groups, etc. The content of the
aboverSiahE codpihg Ag8nt 10 baltd TR softf cBfeRBRBight bRfes can

releaserayerrisiprefarakly Och owss¥eocmaemb? bpassHwordess turer
mor @ﬁtﬁéeragl%l Q“aéﬁ%’ Qr more %‘étel(f g?as%oi{? or less, rt):articularly
prefera y-énmasso 3F more BuP'? niasecof Tess W& the @¥ve content

is adjuste@ e thiefdliovexttnplmericd rahge,dhe adhesioh ot thesketeaey
layer. increased high. [Surfactant]. Preferably, the release layer in
th%s%i %%?:%II%% %% r%t%?ln scéjﬁprﬁ) ale;{E‘ 5 or msc%lré %%Gto i& rr% éjs%%lgrelezég, ?Jéglsle%
20-bivehd: $ofid eonténtgeighsofntheedlebse fayer, of a surfactant. When

the refeasg Jayer conialns 2 syBELant 1 e abaveymerisaliands fie
peel charge that occurs when the release film in the form of a roll'is
urifef&d Ené tHel pedIThaPge than octlirs whenthe 25 teramit shoet is

peglad off the release; filgy can hesuppressed. Further, whep acﬁ%‘g%flﬂ nking

ceramic condenser is produced, the positional deviation of an interna
el@8ifdde Eai Be SBPPresSed FdterYwhBl d5erfabtdn® iy addedane -

coating agent sames:ie have exceliens 30 wettability ta-thepalyesterfilm: on by
surface. As a result, the defect of local repellence to the coating agent is

SUBPeSR ARE nOY SR AT Grifdi E R Yitm ddn BETHRAREMBUtiHe
pinhele defectthatiecesrs-whed the: €riamieshiestisrpaslad off canbee

S%%%%%%%Eng an X2-7721 crosslinking agent type comprising
platinum polysiloxane.

3) Agueous PC-105 silicone resin composition by PCL
(Rhone-Poulenc Inc., Rock Hill, South Carolina). It
contains methyl vinyl polysiloxane and methyl hydrogen
polysiloxane comprising a PC-95 catalyst component
containing platinum polysilcoxane.

4) An aqueous PC-107 silicone resin composition by
PCL (similar to PC-105). It contains the above PC-95
crosslinking agent.

5} An agueous PC-188 silicone resin composition by
PCL (similar to PC-105). It containsg the above PC-95
crosslinking agent.

In addition, these aqueous thermosetting silicone
resin compositions can be used as coating agents after
their solid contents are properly adjusted by adding
deionized water, etc.

[Silane coupling agent]
Further, the release layexr in this invention

preferably contains a silane coupling agent. The silane
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33 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 mass% or less, particularly preferably 2.0 ma.ss% or more
but 5 5.0 mass% or less. When the aboye content is less than 0.5
mass%, the peel charge increases. Further, the wettability of the coating
agentite e palyesfer fifin Dsirfaetadnds rbeingafieiehl When jow -

exeeeds 10, Magsdeindesirabinienesling force from the ceramic 18 14+

sheet tends to be heavy peeling force. The surfactant includésionic ™
stPRdEnts farRicCSuladtint EafoRe SHfadtaAt diftPamphbterie silicone

syitactanty end i free surfastants (nosionicy surfagianh Lf4hess, & con
nonionic surfactant is 15 preferred. When ionic surfactants such as an

anioHicMSFSHART attiohic STREBRINE LI AT pREterit SsUrtdRo¥R

aresusedh thesersuifactants aee:peisen dodle silieenRsiesineppRosition
that forms_the release Iaéer, and in some cases, the silicone resin

compBdition 263 ot TR Ered MEXAMBIES Bt the AomGnicRGHAERR? -
inchtersyrfagtamnis:of a palyoxyetteneltype capelyhgdric. alcohol fatty

acid ester_type, a polyhydric_alcohol alkyl ether type, a :
nitrogen-&% aiﬁﬁ%gtgﬁlé ecfg., 5%%n%ﬁ3é7§5 § |% rgg-cSﬁt%%%ﬁ&guﬁg&%,
alpeamhicfuarine- cohtadhingsukactant etth Examplésoftbtease layer

polgox xeé )éleg%§ e.s factanto/inglude (ﬁ)gg(%?etgy%eggggg@ %tge&essl

p31y( yethylene Ik)?l'p erﬂ?/ﬁgtﬁer,%o% oxyethylene

polpioxypropyfenehaliyllethiers pélyoxyethyteriey fatly asitkestenr less,
Py (oxyethy sgrhitan, fafty acid ester, £te, Ofthese, Mhe i err)laa:?l?ﬁ or

poly(oxyethylen€)alkyl ether preferably includes poly(oxyethy
ethefs halilrrark BRRyP&roup havimgeItolmordgarbba Gtdms 3¢ above

numerical range, the adhesion of the release layer can
be increased high,
[surfactant]

Preferably, the release layer in this invention
contains 0.5 mass% or more but 10 mass% or less, based
on the solid content welght of the release layer, of a
gurfactant. When the release layer contains a surfactant
in the above numerical range, the peel charge that
occurs when the release film in the form of a roll is
unrolled and the peel charge that occurs when the
ceramic sheet is peeled off the release film can be
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
wettabllity to the polyester film gurface. As a result,
the defect of local repellence to the cocating agent ig
suppressed, and not only a uniform cecating £ilm can be
ocbtained, but the pinhole defect that occurs when the

ceramic sheet is peeled off can be suppressed.
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such as polyoxyethylene lauryl ether, polyoxyethylene myristyl ether,
polyoxyethylene cetyl ether, polyoxyethylene stearyl ether,

polyoxyethylene oleyl ether, etc. The above alkyl group may be linear, or
may 5 be branched. Examples of the paghydric alcohol fatty acid ester
type surfactant include propylene glycol fatty acid ester, glycerin fatty acid
ester, pofRjEeARTatfPaME i Sorbitay ety acid e sRIEaMEs@farthe

fedtyacid-ester, aie.dexarmples of the;1Q polyhydric-algahol &yt gther e s e
surfactant include alkyl po yglécomde etc. Examples of the nltrogen-

coftifing & pBEtFraRthnt alkyl HiBREF S afMideroARy BiHine oxidBass®

et@rExag@lesp@xth@@ﬁ@am}eopmw@mqﬁtanto 1hdraleder more but
polyether-madified jﬁcone p%l%% rin- modified silicone, etc. Further,

thes® Modified Sficoe Struch RsfR o G 8GERbaihs 1ess than
m@dffleaa@@sdypamtmexmmmmm-aatm(ABmmez)ea the

one-terminal od|f| t n type (AB t atwo mlnal ide-chain
mo‘?ﬁ‘lcg3 %%yp}é njélglr bFocé typép(ggn type an abr%n K&F pr]é film
whiler amedified.siliconeind any tyde ¢an bausedWAbove allsascaeds 10
surfact@ntlnt |nve fion, a polyoxyethylene surfactant and

asSSE n@ lﬁff t% %)é{eFL)}/n (i:s aq?(efi ébfﬂlc

silicone- contalnlng actant are preferre ese are less
peiser to tirnsiicone resinteompogiten, dnd theycan exhibit sufficient

wettabilityr,[he Sliconescontaining | gyfactanis age Bﬂ?‘fé{@&'é(r?{%fer(@gl onic

and are by far less likely to be poison, and they can attain better 30

refeashbiitRBid caR bieduce &higher BRBG cinfedifipiovemant of

preyention ohreelcharge.in His inventien,the thickngss,of he release
layer %e the thickness of a dried release layer) is not specially limited,

WRHE 3§ pAgérably 96 nriBESs MoRCBHEIBHAMBHIESES Edterdlfy,

wheB fldsjess thafhen ionic surfactants such as an anionic
surfactant, a cationic surfactant, an amphoteric
surfactant, etc., are used, these gurfactants are poison
to the silicone resin composition that forms the release
layer, and in some cases, the silicone resin compositicn
are not fully cured.

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

Examples of the polvoxyethylene type surfactant
include poly{oxyethylene)alkyl ether,
poly{oxyethylene})alkyl phenyl ether, poly(oxyethylene)
poly{oxypropylene)alkyl ether, poly(oxyethylene) fatty
acid ester, poly(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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20 nm, the exhibition of effects as the release layer such as small peeling
strength is difficult. When it exceeds 90 nm, an effect produced does not
pay for a 5 cost required. <Use 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, 10 medical
ustl offficesstationery sapplicseee. IRartipdlast Hesrelgaskyfimysftthiglene
InygAtan.Gan e Aullably used a5 asarierfimdoc piodueing,a ceramic
sheet since it has satisfactory performances requifed of a release film to
b&@adeWTEr IS ProRRLiSN 1810f h GFamic shieet WHES the idagseofliayof

this. inventian is useq, o pQdlice & geramy L PIRJIMGRIBNIC o gy,
sheet with excellent accuracy is obtained. Further, the thus-obtained

thitffilF é&1ahfic shedkEaP Hessurbbh ks datord sticked eefatirl fatty
candeasersingd whigh increasing Hf the pumber-ofinisal slectipde. o1

layers is required along with downsizingfsgnd an increase in capacity.

whét the GéramiCsiéat is BrodifeBdlit i ShficRAL D &5t a prepared

cesamigsshery a ther 2breleasedayasseirface sithedgleasedibp of thig
invention and remove a solvent contaiped in the applied ceramic slurry by

dr§ oS The PidtRod A5 piyiig the Cefarfiic Sy i§ ot spedrlly fifited” the
angbthersrdan dheausesheanventighalyknowncapplicationr methods. For 3Qde

ex le, there can be employed a method in which ga. ceramic,slurr
pr%paye% BDyO(;ng ZL%Fn%Xé’ %%l’an?clj%%bw 84 |rPTc‘T’erOealfgetn St S%en”
salvert s appledtyra reverseaol mrethod andeemouing thie solventhymide,

dr ;[?%}éﬂ%ﬁ%%e%xg ebingggz_igent for use is not specially 36 limited,

an re can be used, for example, polyvinyl butyral. Further, the solvent
for use is Fgespetilyof the silicone-containing surfactant

include polyether-modified silicone, polyglycerin-
modified siliccone, etc. Further, these modified silicone
structure is classified into a side-chain modification
type, a two-terminal modification type (ABA type), a
cne-terminal modification type (AB type}, a two-
terminal-side-chain modification type, a linear block
type (ABn type) and a branched type, while a modified
silicone of any type can be used.

Apove all, as a surfactant in this invention, a
polyoxyethylene surfactant and a siliéone—containing
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 inventicn, the thickness of the release
layer (i.e., the thickness of a dried release layer) is

not specially limited, while it is preferably 20 nm or
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limited, and there can be used ethanol, toluene, etc. <Film roll>5 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 produging the above release film, or

may be a slit roll obtained by slitting 10 the above master roll to a width
andxelehgth démandett: byesseustofmteinethé film wblkof this ineeritioms than

the rall_surface layer. ickef's (HY) 0 ut.450
or e%&Wh@%%th%cﬁ?&%%éﬁd%ss%%%ﬁ%eg|1¥5 ?oi?lgsu rf%?é%as%er%yer
adlustedtd haabbyve fimctitab taege theré caf befdlstaihed a félease.t

film exeellens in flgtness. ByrERer t g&?@g&il@gglgi%dlg{agefpgpeg
in form or unlikely to get wrinkled. The Vicker's hardness refers fo a
qEefentXPdetERfined by dividing a load used to form a pyramid- shaped

dentin atest-surface-wigh afour-sided pyramid presser of diamond
having an angle of 136 degtees between opposite faces with a surface

area calctififed $rop? 8%i | frfe bP&PerMuRS Rt 4 PR 255ed as a
calculatedon the-follawing exuessiahebly = @ P si@R)Hd2P; lead: | |

(kg), d: average lengths of diagonal lines of dents (mm), and_a: anfle

bBfwékh GpodtR acey” shite 42 PSGSIIESs, i Bbb0e eXFRREdmn is

3Rgawstien asdollawst ilde =<k 894 xipéaz, Genptallyewher adilm is taken

up in the foa{g]cgfc% lraolllr, a thi_keporrtQi n gfs theffiJ!TTI]is tighg}taken up as the

roll diametet increasas Yand it Sometimes has a Lo 37 Calied baRiGike: o can

defectun tsuioh @ poyton,dhe dilmas ektended Yo imipair thestiatoéssiotithe

fil, TS fenqendy hegomes; Pofe, conspicuous with an INCIEASEIN  ces
regquired of a release film to be used for the producticn
of a ceramic sheef. 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
pe 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 is produced, it is

sufficient to apply a prepared ceramic slurry to the
release layer surface of the releasge film of this
invention and remove a scolvent 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 sclvent 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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the Vicker's hardness (Hv) of the roll surface layer. 5 That is, when the
Vicker's hardness (Hv) of the roll surface layer exceeds 450, the film is
too tightly taken up, and the film is extended to excess, so that the film
has a poor flatness. From the above poi## of view, the upper limit of the

Vicker's hardness, (Hy) of the roll 10 surface layer is preferably 430 or .
b Tore retiianly 330 of ks Baltcaiary, broielaby a6 or RRLVSHYL
theuother handfwihiehdlme Vicker'sdbveimgss {blv) ofsthe vell rsurfasedayerl 1y
= 10g lendheghiornatdhe fimis. ligble fo be deformed. aihiie alowey .
Vicker's hardness 1.5'iS preferred so long as such a problem d6es not -
tak& iplace oRrbm the above point of view, the lower limit of the Vicker's

hardness {14) gfythe rolbauriage layeis; peelaably, B40.0rapare: ore,
preferably 360 or more, particularly preferably 380 or more. 20 The abo%//e
VieREAS Hattih e 58 EHRST\Re PHIF SUFace 15 ea¢ bé blminkd e form of

adjusting, the take-up. fensien. MR Rressyie. 15, when therelease filyis
taken up. With regard to the take-up tension, it Is required 25 to set an
infifalF fekafsh &t149°NIm br fesal theitraf tePSRANS HefustdEtopeve

ahqve-npeticalfangs; theyolhsudaee layer-ean beimpaeiwih &1 tting
Vicker's hardness (Hv) of 450 or less. Further, the amount of air caught

intHE rGiP Y n g ARYEKINGUpHilPcdmd t-Be 3B8Prperctittinfdemanded
thpt/the thickness:pon-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 ﬁflﬂgﬁ% ss]%fi’ﬂhgﬁ e défor Jaﬁporjrrb‘f%ﬁ‘?&m chf pEeLl
inhibitéd c\WWhesmthe inital 38 teEnsten-isston highy dhaswickel's bardness more

AP St B A g L onds (b BEESE Small ihd e =1

filmtehds o be poot aykatness.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 o: angle between opposite faces

Since a = 136 degrees, the above expression is

rewritten as follows.

Hv = 1.854 x p/d°

Génerally, when a film ig taken up in the form of a
roll, a thick portion of the film is tightly taken up as

the roll diameter increases, and it sometimeg hag a so-
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5 From the above point of view, the upper limit of the initial tension is
preferably 48 N/m or less, more preferably 47 N/m or less. When the

initial tension is too low, the taking-up is destabilized, the film is liable to
meander, so that the end faces of a roll4ends 10 to be uneven, that the

film tends to get wrinkled or that a slitting failure tends to take place.
Preferably bithednitiakiensiohds s lowrasspussibie sofongoas thése £ilm is

Pablerns 9 na @lgalace- oM e ahaye Rointqlvigy fhe lower limit

of the initial tension is 15 preferably 30 N/m or more. The above initia
tenSToRe PEpTeBafe 2R nBiohat SCiiEe Whenihe Wkily ap ol ereelegse n

fileh il issubstantialy acommeicial sproduct, iy thedim of a rollis.
started, and it does not necessarily mean a tension immediately afterthe
20 8ing-Bip OFHSE réle&se AT &FOURIRPESHE 7§ StartBy) ThAt i for e L

PuiRese of deskeasing.these nfluences wehigh are GauseddyHoraign v taken
matter, dama%e, etc., on the core surface, there is generally employed a

midko RO WHi the tBke-Gp SETSBORASGh BT ERr high S8t the film
inmaediately afterthedaking-up filrdis stared bpila sevearal BIEterSF, the
several tens meters_long film js taken up, and it does not show the

takBRIP tehslonfoP Suditd porti6h TFdrH s aGuitéd to ’Eé%e{]ﬂ?e roll

tessiofesoe30 dhatthd finaltedsien sl bwes thasrthedaigial teesienpreferably

Specifically, the ratio of the final tension ta the_jnjtial tension (tension
ta%%e(? r&tio) 1§ Feuired s be-s6 JEZ %r?e%%% aeiﬁnjt e%elnosic?ﬁf ta%%??atio { the
adjusted tbahe abebenumesicilirakhge, theldefamation Ofthe 39 roldoma 11

C%@%gge.p&eggsg ‘“ﬁhé"e\’}éﬁ%Vi%ﬁf'sﬁéd%eéfz(%‘&% theralisuriace, o
layer is maintained low. en the tension taper ratio is too high, the
Vickekd ehdrdnéss Gad of tedrollvsukfaee daybptsrdsitodieesohe htooiness

h@g-ggg?é@%gaogip@aﬁgfﬂgmgﬂ%%ygpﬂgﬁgﬂlem does not take
place. From the above point of view, the lower limit of
the Vicker’s hardness (Hv) of the roll surface laver is
preferably 340 or more, more preferably 360 or more,
particularly preferably 380 or more.

The 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 tensicn at 49 N/m or legs. 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. FPFurther, 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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of the tension taper ratio is preferably 70 % or less, more preferably 60 %
or less. On the other hand, although the tension taper ratio is preferably

low from the viewpoint of the roll hardness, the final tension 10 becomes
too low when the tension taper ratio is tog,low, and the roll shows a
tendency to the easy occurrence of problems such as uneven roll end
facesystenFrom theo ahavepoinhef viewk the’lewrs limit ©f the(tensiopr +he
taper ratio is preferably 30 % or more. In this 15 invention, the take-u
te%gi%% may %(fr?cfé%’eedr in%se()?ngés [?ﬁ)?ti(%)r?scf?énr% the Thitikt Fehision tothE” -
finah¢ensionirso lofig as the-takgkup thmsioncdogsenat xcerd-49 Ndands to

th in_porti f the rall,.howeyver, an embodiment in_which the take-u
teﬁgr%%r?seo céﬁn%gugo'usﬁlnggrag%aelly 2 e%ree%(sgésd %pre?er%%?gna %ngll‘(atgess‘
ermbeodinier imadhich itieiodntinfiovskyvgradietly deceeasktirat ta constars
raie e mofe pLglewsy. Whenue aboys pmpociment s emblgyed, [grhe
tension taper, the internal stress in the take- up direction in the toll' Gan be
bratgRExEPd Br ford/ 25 ard Idilefes sdbRas Bhtedsd défett ingheion is

lateral disgetion,( bank ;aingap betwegnfims,; ete,, £an be, supnressed:
The above main portion of a roll refers to a portion that is 5 mm or more

outhARHG ahRy TRGHR A7 cofsiifrade eher aMithbe 7e% nf of msté L tends
inwardly 30rapastfromihe rallsiriacerayes @8 the basis ofthe,abeve

initial tension_and tension taper ratio, it is required to adjust the final

teh5idh 18 3dIN/mt FRsE AWhHehehé fiidftehSiohds s to tH& 8h6VeabLly.,
numerical yange, therellisiiface 40; layer can bedewpared With a Vickess

hardness (Hv) af 450 aqr less. When the final tension is toqg high, the

ViEESFsehéﬁ%%oé?(ﬁv)gzﬁ thE Toll &l fade 1a§Er tentis b Bk BEhigR Nt

Frofn thissahovenpointofadeVi,ithe S wiperdimitiefihe finaktensioss 1 s

Eﬁlfxgé 2hly 38 W or Jogs: sporg preferably SO N/m or 1858, On the Jther
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 releage 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 deoes not show the take-up tension for such a
portion.

Further, it is required to 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 ratic) is required to be
80 % or less. When the tension taper ratio is adijusted

to the above numerical range, the deformaticon of the
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although the final tension is preferably low from the viewpoint of the roll
hardness, the taking-up is destabilized and the film tends to easily
meander when 10 the final tension is too low, and the roll shows a
tendency to the easy occurrence of proBléms such as uneven roll end

f n€ e ahov int.of view, .the, lower limit.of .the final
i Sl A S Sl el g R RS TSE
Astanip pfesdige rioslregquirdd teadjastethe disitiapiipprésside 1oR00 When

Nimor lesss When the. initial nip pressure s pditisted o the aboxe , o
numerical range, the roll surface layer can be imparted with a Vicker's

h&RInaBS V) 6FA50Pér 856 Fitther SHE BN @Y alredadightin thecome
rall.durinodhe takingsun: film gomes tabeproper. the.ipfluence bythe. 1ipit

thickness non-uniformity of the film can be decreased, that is, the
tighiteRing dferakelup-rR Tan TR pEssed Casd &Re Yollid excefentdiss -

flatpess drutherathe2Sformation ebunevenend facenfiaerpllicanbe
inhibited. When the initial nip pressure is too high, the Vicker's_ hardness

(Hv) O B ol F& el eyt tenae forbéctme 136 hight FERAER the- 0w from

ameentakaipeaughtds theneoll-daringhthedakesyp tends ke small-andn
the film tends 30 to be pqor in flathess. From the above point of view, the
TN orH8 1081 K Hhosatre R A Sra NN ES8 NI Th o s 10w,

peeferablyel 5bNIm gitoless gparticulany-preferably<l 20=NAm oclessriihes of
the_initial nip pressure is too low, the taking-yp tends to 41 be

AR, S B s of e raT i I8 <6t whies A& ML
toefake plavel Fromihe abwve tpointiciweew, theliowerfimitef thenmitiat

NP, PIESSULE PPT(PrARN A0MIM o mpre, more preferably,5 B im or

morée. The nip pressure may not be tapered, while the occurrence of
winkisndrigimplddier thelifheyen epdfaces may be increased in some

portions from the initial tension to the final tension
so long as the take-up tension deoesg not exceed 49 N/m.
In the main portion of the roll, however, an embodiment
in which the take-up tension is continuously gradually
decreased is preferred, and an embodiment in which it is
continuocusly gradually decreased at az constant rate is
more preferred. When the above embodiment is employed
for the tension 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), air gap between films, etc., can be
suppressed. The above main portion of a roll refers to a
porticn 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 regquired to adjust the final
tension to 3% N/m or less. When the final tension is

adjusted to the above numerical range, the roll surface
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of the roll can be suppressed by tapering the nip pressure at a nip
pressure taper ratio of -10 % or more 10 but 10 1 or less. When the
above initial nip pressure and the nip pressure taper are employed, the
final nip pressure can be 220 N/m or legs. When the final nip pressure is
too high, however, the Vicker's hardnesséHv) of the roll 15 surface layer

tehA¥%6 bERBmetod MR FRomthé Rbdve isdifiof Vidvd tHe e per(fit o £
thesfinab pip pressuretis prefaably; hed Nia 9 less, more prefarably 150,¢
N/m or less, particularly preferably 140 N/m or less. When the final nip
presStfFis oG W RRE Taking-LipFim Deftehs o FEHESRBIlIZEY SErohtnds
thecahoveqpaintefview gihe laverdimitef thedinal pip presssfe Biew, the

ferably_ 50 N/ 0 ferahly 70 N/ . particularl
pIORRbly ST bt e, 25 EXBmTRETHE iveriioR ik B8 ot /™ oF

spexificallycexplained desgingfter ity referente ts Examplgseansk her hand,
Comparative Examples, while this invention shall no limited thereto

un g%l & ce% S th%ejL'Q'CL"%)\%IJedr'oﬁ“%j|Sslt%]?L 37 th%rpereseerr?tt}??\%n ion. élﬁ%ﬁ‘wo%l%e
for eegsuierments dritkevatldtidnszdn&Examplésanch Eompanatives

E %Ehle fé) O\Q{H@ 'g@SﬂelrS sured and evaluated by the

foﬁ%:/%l%g :anet ods. 42 (1) Average S%%t?é eéd:jzflr%}eE'Eje‘:—irSoi%}{1rt[}nc?ec})s{1 @er when
Mehsuretngith SCPR-B0cehtrifigal pepticle 3izé ahalyzerl(iradbPrame)

S i&QrPé’f@HWEQ Carpgration,, Qn.ihebasis afibs cumulatye cure
of particles’having 5 particlés diameters calculated from a centritugal
sedeRthtion curé@ 8beiearby Blemealtedmandine cargedmttof te view,

existed particles.'aneqyivalent sphgre; diameter thatwasamartisle 19
diameter corresponding to 50 mass percent was taken out and used as
agéve@@emore, more preferably 15 N/m or more.

As a nip pressure, it is reguired 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
film 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
formaticn 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. PFurther, the amount of air caught in the roll
during the take-up tends to be sgmall, 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
less, particularly preferably 120 N/m or less. When the

initial nip pressure is too low, the taking-up tends to
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10 particle diameter (unit: m) 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
(BO601: Surface roughness 15 - Definiddn and Presentation, BO651.:

S@/Iusdsurfa%g.r%ojrl:%h ess meas rin%inftrumen% a maximum heightinan |
arga &S GERmined it thre8HiMEASHAY stifRcE ToldfindsStdstEP™™m 28,
(tradewrdme] Sk-3/tE supphied by Kosakk d abbeateries; tam) thdeabove
conditions qf a magnification: 20 20,000 times, a scanning pitch: 2 m, a
AT Bhatht o furk 5 SL58 Fre hihr o0 et 4 Batoifi0. 5 im,

apd esrsaverage op restitsaf the &6ove/measurements 0b1@ greaswasbly

t n@%@gx&mjg nm). (3) Elongation ratios under load (SMD, STD) 25

With TMA (trade name: SS6000, supplied by Seiko Instruments Inc.), a

sample filiRBaving avvigssoigenm wastrestedtypered, while the

te@&%?@éﬁ‘@@f%@&Qﬂi?é&‘“EJQitlfa%ﬁi’e‘ngB&at&@mxﬂ?é@%ﬁﬁe end faces
elevation rate of 10C/minute from a'start temperature of 30C under a loa
ofP6.3MNIPa r30 1.0°RPalst ZH NS pELANPAreBaR THe ghtiginal o

direction, atandntes-chuck distance Qf 20.mm- Anselopgafion ragio{SMD), o
(unit: %) under a load condition of each of 0.3 MPa, 1.0 MPa or 2.5 MPa
whE tdetérmingd fro® the elongation/shrink behavior of the 43 film when

reached aydOACand amthabasis of the fallowing-exaressigpaSipHlary; o
the measurement was carried out by exerting a load of 0.01 MPa in the

wRith SfikeCciof 2Rt aft EforigRGA Y&y (ST15) (nftaoh) BhBePs RiSIR can
cenrdittorowrg determireds Therelongatien fatiesl (SMB, STP3 were taken- oo
wijth regar to 10 samples each, and an average of tgem was determined
for e3eh. ERRGAton ratio {SMD, D?z%iﬁﬁSﬁ% 108 {96) AM=R1 FRrbL
1@ theecatboveyexpressiory, MO represeatsatengtiybfl. 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 20 N/m or more.

Examples

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

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

methods.
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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 (SMD, STD) are minus,
they show 15 the film is shrunken, and when they are plus, they show
that the film is extended. (4) Thermal elongation ratios under no load

(HSV D HSH)A ik isaoiple Having assquare greatafeppgoximately 30

cm2, whigh had been accurately measured for a side 20 length .
beforehaﬁl‘%%\(/sausrset(:asp‘gﬁ %d i )gr? 6§§n 135 ag %ngl%%éria uPeadgftfdf)]Cf and>*
heldzheredrfof 30ardmutesnehdenpe loaekl Aftgr Hiei3t:denutesthefitm ion.
sampl wasg, 1 ken Qut q:f thegv Ny d.%_f er it had room _temperature, it__ .
w?glg m%a%urgg for a lengt or v\?ﬁ%%zn% r%err%%rgl%nagzgr? fa %@(ﬁ@l\/ﬁﬁvmg
HSAD) {gnie Yojwers veterninsd on atfeBadis ofithe folowmngfugal

i@@&ﬁﬁlgﬂt E&Qwﬂe{zfe@%@@@eEISDTBP%%%@%%WEM%%;Q% the

0 samples each, and an average of them was determined for each.
TREVPRANeloHgatibf rafid HISMIRHSTD) e4L/Leh x 200196 /AD £ Isphere
Insthe aboye eXpressiap, oJepresentsialengif el afilmdn e onging to
longitudinal or width direction before the 44 heat treatment, andpL
repredEhis aBEAGATDT tREfint M<fie Sathe EcibitftertheheaVerage

treatment: Ehatismwhen the tharmal.glongation,ratigs (HSMRHSIR) are
minus, they show that the film is shrunken, and when they are 5 plus,

thRy ShowFifat tHe'fimTs Bkt foRa 5) B al RHiBA O SHifacd Ssued by
flathessismoethpessof aeiamisashees (Alierpativastest for eyaluation of
practical properties) (Conditjon 1) A ceramic slurry having the following

1; %gm%%%ﬁi'gﬁ%zég ied %r%la&rface on the release layer side of a

release filrvwitlr @idig coaterl@ Standard (B0601: Surface roughness

- Definition and Presentation, B0651: 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 Kosgaka
Laboratories, Inc.) under conditions of a magnification:
20,000 times, a scanning pitch: 2 um, a scanning length:
1 mm, a scan line number: 100 and a cutoff: 0.25 mm, and
an average of results of the above measurements of 10
areas was taken as Rmax (unit: nm).

(3) Elongation ratios under load (Syp, Stn)

With TMA (trade name: SS6000, supplied by Seiko
Instruments Inc.), a sample film 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 lcad 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
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ceramic layer to have a thickness after drying of 5 m was formed, and
200 m of a ceramic layer/release film composite material was taken up.
15 (Condition 2) A roll of a release film having a width of 450 mm and a
length of 2,000 m was prepared. A cergpgic slurry having the following
composition was applied to a surface on the release layer side of the
refease filnewithea digsebader atcnfitm gagying spred o4 60 2000/ mikgte,

a ceramic.layer to have a.thickness after .drying of 5 m was formed to give
R e ot Reo e ABR ae ol
mea,ranicethecsom positerratetiabwas talkeh upfinth@ foMRaf arolftt2s width
Theg.dhe ceramicJavers were,sepatated frop the ceramic ayerfrelgasg, 4.
film composite materials obtained under Conditions T"and 2'to give

célahtic ShadtscBothl sufacessf dadreattha ftls-oblznedilcaramic on

shegts Jgneagirement objectarea, gk were ghservedthraugha 8 o o

scanning laser microscope (supplied by Lasertec "Corporation), and they
WBPRE ByalfBfed¥Br HAGERSRBMUOtRRESS PidpeARs DFthe PASKGT thech -

following eyajiiation tatings cGomrositios for ceramig sliyyLAS oBarjur
titanate (average particle diameter: 0.7 m, supplied by Fuji Titanium
Industry @8, Etd: 108cparts Polyvinyl butyral resin (trade name: S-LEC

BM-S, 5 supplied ynsekisughemicabao., atd Me30-partsRlasticizabrh of
(dioctyl_phthalate): 5 parts ,-Toluene/ethanol solvent mixture (mixing ratio:

6%) 208 parts [EValuidh ratiigs for stffalie e Sd/SmoblrtesSF 487 the
2 10¢ dasserater s éenncave forionsy pesmzt eagh traier having erdepth Oh in

050 orfmareflevel. having nq problem g pracical Ul ene . That is,
.when the elongation ratics {(Sus, Sp) are minus, they show
the film is shrunken, and when they are plus, they show

that the film is extended.
{(4) Thermal elongation ratics under no load (HSwp, HSm)

A film sample having a square area of approximately
30 cm®, 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 {(HSyp, HSqy) (unit: %) were
determined on the basis of the following expression.
Elongation ratios (HSy, HSr) were taken with regard to
10 samples each, and an average of them was determined
for each.

Thermal elongation ratic (HSyp, HSqp)

= (AL/Lg) x 100 (%)

AL = L - Ly

In the above expression, L; represents a length of

a film in the longitudinal or width direction before the
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A: over 2 but less than 6 craters (concave portions) per m2, each crater
having a depth of 0.5 m or 15 more (level sometimes having a problem in
practical use) X: 6 or more craters (concave portions) per m2, each crater
having a depth of 0.5 m or more (level having a problem in practical use)
(6) Evaluation of peel charge of release film 20 when the evaluation in the

abever(5) feanditian 2) amas carriedougcartamauntefpeel efargBe film in
caysed by unralling the release film was measured. A centralized ,
TR NEaSL G ARttt (A0S amEC Sttt SRR Frems BT 15
inﬁhame‘nhSVEIB;aismmlb iedbm—l@aﬂd fior's Ie?htiﬁ:c%f\ﬂlnﬂgr? ,Ca{sf:a)\}vaafzsr?t thinus,
a position.verti e at.a .distance.of 5 rom_the surface of the
re'%)ae% fi rkﬁo‘fmcr%%}%tglé@aﬂ%% |]tn\q/valssunsr%ﬁél Cg]ﬁél ins?&égs%aec% ofThgﬁﬁlﬁ re
uprblied), ‘ahdxh_@ hmountetpedlehaigenwas rﬁaasutégta?h an
2ImAsPRGLS YNGR SMPeralblc.of 24G A0 a0d ANMBIAN AL IR 1 ams
or 2, Ot il d, peeﬂ

While the release %ilm having a total lengt 0 was unrolle

clsdrge tanblf wereiiieadined af {vasevs poimts every f100r awitérsa l
angd.gp average of them was taken as a peel charge amount (unit: kV) of
the release film. The 46 evaluation was made on the basis of the

folloRTHG: BYaiation fatrRsa[Evalfateh T Htfs bR evalbatidivof geding
cwaﬁceé freleasefim] a9 AiRreel chargemount of 2.0 kY Or less. 5 oc

(excellent in peel charge) x: A peel charge amount of over 2.0 kV

(dEFe&Give Shded? Enarge§ tRAPERaldatioh 8Fiddel Bnaty@ dieekdic sheet
1Q.&cafamic shest/releasg film composite materiat was a?%ai@ﬁjd DA |y
a

same manner as in the above (5) (Condition 2) . On the surface of

c&farhid YRF Of t thus Sh@ingl @r&RicABy&r/rbRRARE AR cofiosid 1™

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 layer side of the release film
with a die coater at a film carrying speed of 60
m/minute, a ceramic layer 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 was taken up in the
form of a rolil.

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

[Composition for ceramic slurry]
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material, a patterned Ni electrode print layer to have a 15 thickness after
drying of 3 m was formed as a metal film by a screen printing method.
Then, the thus- obtained metal film/ceramic layer/release film composite
material was cut to a size of 300 mm x 8860 mm to give a sheet sample.
With regard to, the thys-obtained sheet 20 sample, the metal film/ceramic

layer compBSite haterl WWaS sdparatet ot e tdle S rTa S peel” - 7

speed ohp0 némine, Andiarramanntef peehclarge caused bydhis: 1oc
sega@éion was measured. A centralized potential measuring apparatus
(t?a(fe name: static charge measuring 25 instrument sV-lo, supplied by
Kasuga ElzticA\Moyks IGorgyavasrset ima posiida atardistagee.BCSBIM-S,

fr rface amijc | f the separ, etal film/ceramic
Ia%%%%?n%%s%& rrga%gr%ﬁ%[ng? itﬁee%{r%%%n? c%‘ ’ beglt%%eéﬂg; évags %?e%s%red
in an atmdésiphete haviayg a 30Lenmeraping bE22Cand Hhpmidity of 44

“6RH. The,peasyrementwas mage with rﬁ‘:?&%‘?:%o‘:{rﬁ?%ﬁzsganﬁ%?o :

;
and an average of them was taken as a peel charge amount
The%valudtidniRds Made on the following evaluation ratings. 47

[Evaldation ratings foreygiuatign of peekcharge of ceramicsheet o 4

peel charge amount of 20 kV or less (excellent in peel charge) 5 x: A peel
charge ambunt oPBVEISZRK\ f@eTe & e IROPEE tharsey) {SPEGaluRksn Bf /

peglkef ceramic shess With regas %tf@fsf@eESfmp&eri%B%@b@y%&@a_a

peeling state when_the metal film/ceramic layer 10 composite material was

sBAYrHRSY ROnPheRéRAse Rk LF4S eG4lbatédh the basis of the
following gvaluafion ratipgs. [Pesling syaluatien-tatings] 0Q-Reakng force

is to a proper degree, the metal .
portions} pér m‘, each crater having a depth of 0.5 um or
more (level sometimes having a problem in practical use)

X: 6 or more craters (concave portions) per m?,
each crater having a depth of 0.5 pm 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 filim 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 film unroiled), and the amount of peel charge was
measured in an atmosphere having a temperature of 22°C
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 f{(unit: kV) of the release film. The
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15 film/ceramic layer does not break, and there is found no residual
ceramic layer in the release film (level having no problem in practical use
at all). O: Slightly heavy separation force is required, slight breaking of the
meal film/ceramic layer is found, 20 or g glight residual ceramic layer in
the release film is found (level of having no problem in practical use at
alpviildeawnpseparation fFces regairkd soreaking ohahé oldtalving

fil%qeﬂg?gfrﬁg,tfgﬂg@ or aresidual 25 ceramic layer in the release

film is foun el having a problem in practical use). (9-1) Evaluation 1

of Staeking bl eerandic sheigt fAltersatdestifonevduation oiohractieal of
prppedies) 3¢ A pattern-printed Ni electrode printed layer (having a
thickness after drying of 3 m) was stacked on the ceramic sheet obtained
in the abo%e (5) ESShHitirR 1¥ T eN6aami©shéet/bldetrodt stacked

materiak layers: opltai%%@[p t@ﬁﬁ:@gg manner were stacked with ends 48

portions on one side being a positioning reference, and a degree of
positional HeviatiBh of thd ekefodd Pirte PlhyEIEFas ePaltidtedBripet ive
basis gkthie follewdpg evaluation ratings. 5 [Evaluation ratings for

positional deviation] DO; The positional deviation is less than 200 m (level

having ASPIEBIEMCH prictRaF ds& BEAMD: Fhe Posiibhal d&ki&ton is 200

m or morerbuie less thar KO8 pyrdevel siwt Faving agipblemi® Miterial was
pr sitional deviation is 400 m or more (level having a

2l Use) X The po tal .

pr%% i I practical tise) (622) BIANISH0R 2 of Btaleking ot CERanii/sheet

(Alternative test foi evaliatiohof pracfieale 15 prapertigs)c layer of the
thus-obtained ceramic layer/release film composite
material, a patterned Ni electrode print layer to have a
thickness after drying of 2 um was formed as a metal
film by a screen printing method. Then, the thus-
obtained metal film/ceramic layer/release film composite
material was cut to a size of 300 mm x 300 mm to give a
sheet sample. With regard toc the thus-cbtained sheet
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 wag made with regard 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

evaluaticn ratings.
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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 20
position with a CCD camera, to give a stagked material. With regard to
the thus-obtained stacked material, the amount of deviation of each layer
wasirRbSaietPRith At Aidesdope §8ind thetfirstmefal fifrs/Eerdmitge of
comRpasite -material Jayer as a reference, and the thus-obtained 25 value
was used as a positional deviation (unit: m). The evaluation was made on

the basis GFth® f8IfwinG NeVeditatRNTaigS? TheStdcking whs earrieereigl lent

immegiately aftereach release film was separated. [Ratings for

evaluation of positional deviation] 30 DO: The positional deviation is less .
than 200 i * (IBvél Habing o BobfetR i praelic A (RE & Ak Vo: Rfective in
pasiionat-deavighon is 200 m or more but less than 400 m (level not having
a proplem i ractical. useé. 49 X: The positional deviation is more than
406 (%%1 iRy BprB6iein Ripra&idiNaSe)s 15 Vicker's hardness
(Hv) of rolldurfacedgyerd Measuremenis sxere anade:by thecfollowingve (7)
method , 5 according tq the procedures in JIS.Z2244 (1961). The surface
layer o Jé%%hso%%jé: ea‘gqélﬁ% Fc%% 5%‘?51%%%:‘?’ ]Er%?%?ﬁ 83s TReSared in
10-poiptssalong tee width 1direction exeludingda 5 ram pafton-fam=eachs i1m

e fgcgvgilg largest v gJe as used as Vicl%er' hardness (Hv). 10,
(1’11%3 Uneven e%acti(?aceoéagh of release fﬁ?n r%ﬁse o] %ﬁlle%”iﬁp@a?%ﬁég %%%On
eviadated for an uneven end face state on the basis of the following

ev?ggéiggﬁgti@g,%i[légzglygﬁorkgagiﬁggggr uneven end face] 15 (c)O: A

deviation inan uneven end face is 1 mm or less (level being suitably used
withouf@ny PreBlény force is to a proper degree, the metal

fiim/ceramic layer does not break, and there ig found no

, a

regidual ceramic layer in the release film (level having
no problem in practical use at all).

(O: slightly heavy separation force is required,
slight breaking of the meal filwm/ceramic layer 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 regquired, breaking of
the metal film/ceramic layer is found, or a residual
ceramic layer in the release film is found (level having
a problem in practical usej.

(9-1) Evaluation 1 of stacking of ceramic sheet
(Alternative test for evaluation of practical
properties)

A pattern-printed Ni electrode printed layer
{having a thickness after drying of 3 um) was stacked on
the ceramic sheet obtained in the above (5} {(Condition
1) . Ten ceramic sheet/electrode stacked material layers

obtained in the above manner were stacked with ends
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0: A deviation in an uneven end face is over 1 mm but 2 mm or less (level
being used without a problem) 0: A deviation in an uneven end face is

over 2 mm 20 but 3 mm or less (level having a slight problem but being
usable) X: A deviation in an end face is gyer 3 mm (level having a

problem and being unusable) (12) Flatness 25 A 2-m long film sample is
taken frori g releasadilng 1rdfl, fvd Sfead wnHLRoPzOA anelfteeste, and

such4bat. its syFfage which,has baeron the,sidg of afoll shiface. faces

upward: After it is left for 10 minutes, the entire surface of the film surface

WAE bB5EVed 3 SUTERSrE TengiRs RO Bm{ BE rdii&ihmgriikies

(flates; ReriensHeatingfiom the abewgsrest) on the surface, and a total
thereof is divided by a measurement area (unit: m2) to calculate a

flakRESs it O/ M) THES f1&REsE RAsEVaRate P6Y HiEBRES of the
followiggy 50-evalygtion ralings. Havaluatiopyatings o faness] s dhgm

flatness is 28 cm/m2 or less (level having no problem at all in practical

uset§ Vs 6: FA¥ HAhE iR 00HSB i P Baf 33 CRtmet REs fikvel not
havinga pretlemds fracticel usele¥i I hedlatness is overndemip2 dlevak

having a problem in practical use). (13) Thickness non-uniformity of film

10 &5ftm niealutal 1of SRitkASSs WY ATRiGomeR? (Fddé Rame

"Ke4628 imatlebsugpplied by Anritsu Corporation) in a total of 100 points

consis>t4'n_g f selecting 10 {po'int at interyals of 10 cm in the Ior:q%tudin I
e

direction’ and meagting At the ove o158 pdifts'atedth fFifsyrsg (tevel
intexrvals of a0eneinite [Bterakdirdctionl Anawérage of the thus-obtained

filmg thigknesses of the,100 Beints was calgulated-and Hsed a5 cor

{Alternative Test for evaluation of practical
properties)

Ten cut and separated metal film/ceramic layer
composite material layers obtained in the same manner ag
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-obtained stacked material, the
amount of deviation of each layer was measured with a
microscope using the first metal film/ceramic composite
material layer as a reference, and the thus-obiained
value was used as a positional deviation (unit: pm}. 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]

©: 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 um (level not having a problem in

practical use).
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a film thickness (unit: m). Then, the film was measured with an electronic
20 micrometer (trade name "K312A" model supplied by Anritsu
Corporation) under a stylus pressure of 30 g, at a running speed of 25
mm/second, along a length of 1 m in th&3ongitudinal direction of the film

and lgng 10, o 4501y et drecton of 1 g 5
obtain a continudus thickness chart, A maximum thickness “(nft: M) 8d a

mirigivent thidk nieas {isit: am pincdakanof ithedomgitudirial diteetion and the
laterg) diveclion  were, lakep fm fhe ihugobiaingd chart and the, .,

thickness non-uniformity (unit: %) was determined on the 30 basis of the
following ER5EsSiIBRERITY Heedovadifin MHickhess micombingtisist hod

Thiskrassipen-yifermity(p) sdmadmum, thickness -uminNimYRY ) | The
thickness)/film thickness) x 100 (14) Thickness non-uniformity of ceramic

B BT hé BeFAImR i aféRRIcake Fimh *dfipokite Thdierdiomihed aed in
thexabevedB) (Cenditensaywas measuirerhbion & thigkhiess with &1 gt h
micrometer (trade name, "K-402B" model supplied by Anritsu

COPgoTao  THER, tHE teParfiics BYlePd thitknEs&m&Rthe #RAMIBACS
wasgompleiely eseparateds and theusarde pertion waskeeasurge femss  (Hv) .

tthsEggeg]ﬂA diger&rl]gg between them was taken as a thickness of
the ceramic sheet: These procedures were repeated in a total of 100

points corsistingadf MedelectingfliG pointsidtsntebtadd obd M in theamples was
logitydjnal.direetion andmegsyring at the aboye 10 poipisaleach 10, -

ines at Intervals of 1°¢m in the lateral direction. AR average of ceramic
shdet thitkhewsexioletaimeaskin e 108 pdirgsswas taken as a 15 ceramic

sh[eae\;gﬁiﬁg@l%n(ugg%mggh%gf m@e%qgsgﬁedn%gtcveajlues in the above

100 points, the largest was used as a maximum thickness (unit: m), the
smallést :was @ised as ‘ominimupmthickeees, antkthéahieknessinom 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 problem)

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 ig over 3 mm (level
having a problem and being unusable)

(12) Flatness

A 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 obsexrved to
measure lengths (unit: om) 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

flatnesg was evaluated on the basis of the following
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uniformity (%) was determined on the basis of the 20 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 ratiggs. 25 [Evaluation ratings for
thickness non-uniformity] 0: The thickness non-uniformity is 2.0 % or less
(level being remarkahlyexcellent free from thickness non-uniformity and

having no problem in _practical use).Q: The thi(:etmess non-uniformity is over
Zagﬁ%gbfulf%c} 3% %aﬁrelgég (%\?é bfe?n%tgfcse nt free from thickness
non-unifof@ity aind noit daviagsa probien impractical LsekX:(Therel having
th]:llckn §%g9gﬁynlf9rngﬂlsi%‘yeé §ﬁ%% égyeglgeé%q poor free from

thl&( 5

SS non-uniformity an aving a problem in practical use)
Example {]Praparatidrabhpelpester] Gva manganegde acetate-etrahydrdteor

as an ester. exengnge catalysiavas added lo.a mixiyre coniaining 100,

parts by weight of dimethyl teréphthalate and 70 parts of ethylene glycol
in such anamalm thiatthaesatehs ob veangahese dleméntnalpdivesten a

toie,ghtained was-10-1Q pg:80 RRM, and an ester exchange reaction was

carried out while the internal temgeratqre was gradually increased from
150E 2 WHERIE 9 EihB ek ERERGE Ye&dtiohWas completed, 0.01

part of phasghorpus;acidhas, & stakilizeswas adges. and aftgr the mixture

was fully 15 stirred, 0.03 part of antimony trioxide was added. Thereafter,
wiLeT TGdS in the 28t Was fdin? aé%lle&“fi’f?,eéncﬁf?%ﬂ]s’yﬂﬂ'né%
caleidimtearboBatec padicles)having.an avarage paiticle giameter ebh8iBt ing
as an internal additive filler, (lubricant) were addﬁd in 20 such an ,amOLﬂnt

th ? éeb S the

At tHiSeoHtEt tHeredf BRaEd Bn e TREET VA 10 cm in

longitudinal direction and measuring at the above 10
points at each 1¢ lines at intervals of 10 cm in the
lateral direction. An average of the thus-cobtained film
thicknesses of the 100 points was calculated and used as
a film thickness (unit: um).

Then, the £ilm was measured with an electronic
micrometer (trade name “K312A"” model suppiiled by Anritsu
Corporation} under a stylus pressure of 30 g, at a
running speed of 25 mm/second, along 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
cbtain a continuous thickness chart. A maximum thickness
(unit: pm) and a minimum thickness (unit: um) in each of
the longitudinal direction and the lateral directicn
were taken from the thus-obtained chart, and the
thickness non-uniformity {unit: %) was determined on the
basig of the fecllowing expression using the above film
thickness in combinaticn.

Thicknegs non-uniformity (%) = {{(maximum thickness
- minimum thickness)/film thickness) x 100

(14) Thickness non-uniformity of ceramic sheet
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mass of a polyester to be obtained was to be 0.2 mass%, followed by

fully stirring. Then, a reaction product was transferred into a polymerizer,
and subjected to polycondensation under high-temperature vacuum (final

25 internal temperature 295C) to give aspolyethylene terephthalate
composition having an intrinsic viscosity of 0.65 (in o-chlorophenol at

35C). [Prép&rafi6h PP éGathmySge A dafing dgeht PRSIt IR erial

aggingithe pattoft 3@ asiane coupling-agent (iagde Pamgy KBNs4Q3red for
supplied by Shin-Etsu Silicone K.K.) to a mixture of 88.5 parts of
RionZERNERTE, 105 ol SHieBRE 8muldicit 460 3@ ficoke $0pRiednodel

by WackesSiligpreAGL methypplysiexane havingavinyt BEOUR: 281 ¢
optionally, 53 contajning in combination an inhibitor for preventing a
IGHHEard PedutioR Wit £ TR B SRR 8 creRSi PP AGE 1Y

addedyand: & pastaf ot lceosstinking agentvi7 2 supplied by Macker =

Silicones AG, 5 an emulsipn of methyl hydrogen polysiloxane, which
ré—’glc § gvlftﬁsagdggﬁé I%bndgln Cr%(e{t%%ffé o%gn%%ﬁ‘ﬁ%%}%a %%ﬁgl cBRent3FE" as
nrasse i [Step of farmingrensteetehed:palyester. filmliEweabave:abitaired were
pgéy g:%e%e te e%htp_%lggel 1gfcom%ositéan was gged a’Eq %YOC forf5 hours

P e s Sk s

untifra polymer had a watér content of'0.05 masse.
peietBliamateldpnhatescanpdsitiervas sedfo an rextrudehemelted at

a pglting lampsratyre,of 28019 300C Jhighly acgurately @ngeéi%\%iyéalo

steel wire 15 filter having an average mesh opening of 11 m, and then
eREUAES tHABUGHR EIT-die, Anddite aktriddie waskapify toeoledisy the

biingingdtintp: contagtyith axgooling didn By-ap elecirpstatically.
contacting method to give an unstretched polyester film having a

tHERESISST2BD RO 2D IPRfMaly stréRhiy stes) THethudobtakea as a
upstratched pRlyester fiMWASs s (unit: pm). Then, of the

measurement values in the above 100 points, the largest
was used as a maximum thickness (unit: pum), 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 non-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 thickness
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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pre-heated at 75C, and then stretched 3.6 times in the longitudinal
direction between low-speed and high-speed rolls at a film temperature of
105C, and then the 25 stretched film was rapidly cooled to give a
polyester film stretched in the longitudiaal direction (length direction).
[In-line application step] Then, the above-prepared coating agent was
applieth @0aopethisrobtained stretiched pofyester film stretched in the
longitudinal direction, such that a dry coating had a thickness of 40 nm, to
give a polyester film having a coating film. [Secondary stretching step] 54
THepolyestek film having a thus-obtained coating film was supplied to a

stepter and-prezieated indwo. zeRgs at 105C and 115C for 2 seconds in

each zone. Then, the pre-heated polyester film was uniformly 5 stretched
in four zoAeSEREPOLS SE30T AUBECanE 155 ViBE 2 SR cafdstinh exthcZone

sush-thahis stratchratie (laterakstmelghsatia) intotal hecams 4 ditimes;in oo
the direction perpendicular to the Iongistudinal direction (width direction

toPoBtAT &Biakrly Strefthed ToridlesterAifP Trherm&lfy seithg Stepprts
The thusnghtainedigkally stretehedipelyestaediim wastherpallysgident of
three zones at 210C, 225C and 195C for a total of 6 seconds, 2 seconds
BRI 18 SRR the TASTHRATARY 56tfing 20RE aP285E1E hias o
retaxegicby2:b, Y%ean dhe directiompespendingjer tocthetloagitugisalcarried
3%, THE. Trcdmied Foded A RS ULEH APV LA L1
measuements andwevakationswhable dsshowsfthenesuets: dzxampezhAe
r%%g%%@g%w%%gb@@%%@gé@%§agﬁh aﬂ%%&?%ﬁ'phosphorous acid as
a stabillizer was added, and after the mixture was fully
stirred, ©0.03 part of antimony trioxide was added.
Thereafter, water included in the system wags fully
distilled off, and then synthetic calcium carbonate
particles having an average particle diameter of 0.6 um
ag 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 masss,
followed by fully stirring. Then, a reaction product was
transferred into a polymerizer, and subjected to
polycondensation under high-temperature vacuum {final
internal temperature 295°C) to give a polyethylene
terephthalate composition having an intrinsic viscosity
of 0.65 (in o-chlorophenol at 35°C).
[Preparation cf 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.) tc 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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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 relaxation in the

third zone in the thermally setting step was changed to 4.0 %. Table 1
shows the results of various 30 measurements and evaluations made with
regend ad therghusolsaitedreteass filn. Colmphrdtive Bxampledventing a
Diakialy susiehedpanesterimhaying 09 2a, ff ease Jayerevan ahtaped
in'the same manner as in Example 1"except that the release coating

liguie scontainirgtthe IRfueons tietAmBettmg Silitoré Xdomdosition in an
'ne%g@@ﬁoa%%qtéﬁpﬂ@d 18,5 predyetion of grelpasg fim.HUrthal o2 ag,
solution of an addition polymerization type silicone compound (trade
nameCTPRE 6721 C5uffiea by TOShHRISHcERIK I} Fridene isbig
coright: 3 MassPolwas addedsdRlcatalystdrage 10:mameM676: nag &

supplied by Toshiba Silicone K.K.) in such an amount that its content

c&Mé 16 beP &R by Trass FE¥S8G0 parts by mass of the addition

palymerizatior typei siliceneseorapeund Wherehysa selease agent coating
liquid was prepared. 15 Thereafter, the above-aqbtained biaxiallg stretched

polyester fil r6IPAXARG RoF&ieG8e RybY SasY uftofled ShftFRERa Late

abovg-prepaieshreleasejagent caating diquidwas applied:-to therunrolied

P CHUELIAF 13 % P RGcIRAY HEatod ity cERHG Suh Thst hS =Y

applicatohamount (wetpchmea iebe 6agim2o Alrelease dayer fivas formed

A AR LEnEi ek Sk by o b I por B

of:3B tm ehdlyhiiy carymgaersign filtered with a steel wire
filter having an average 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 cooling drum
by an electrostatically contacting method to give an
unstretched polyester film having a thickness of 450 um.
{Primary stretching step]

The thus-obtained unstretched polyester film was
pre-heated at 75°C, and then stretched 3.6 times in the
longitudinal directiocn between low-speed and high-speed
rolls at a film temperature of 105°C, and then the
stretched film was rapidly cocled to give a polyester
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 gstretched
in the longitudinal direction, such that a dry cocating
had a thickness of 40 nm, to give a polyester film

having a coating film.

[Secondary stretching step]
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of 2,000 kPa at a drying temperature of 160C for 16 seconds, to give a
release film having a dry cured release layer having a weight of 0.2 g/m2.
Table 1 shows the results of various measurements and evaluations

made 30 with regard to the thus-obtaineglrelease film. Comparative

Example 2 A release film was obtained in the same manner as in

Example Terc@stibiasthestrieichvalia i e 56 tongitudirad directioroat ing

(length direction).in fhe primary, sgsmstsﬁa@r@%o@sgé% 3Q,tipes;
Table 1 shows theé results of various measurements and evaluations
magaewith Feddta o thednds-ebtaidet releaseditmds Gomparativeone .

Exaraple 3 Adejeasefilmwas eRiaineddn thersame manner sty

Example 1 except that the stretch ratio in the longitudinal direction (Féngth
difdctioRT IFFfe PHinMt@Y L 0ZstPetehing stepWas chaAded té 458 Sintesdands 5°C
thabthes siietebratio imthesdirection Pegpandicularto the. langitdingl o« ;o

direction (width direction) was changed to 3.0 times. Table 1 shows the

reSURS BF FaricUst Rl uFérhémts ard dvaifatioRs radfe it régdlg fo ie the
15 thus-atitainedaelsase fim16% a-4G)Weca delyM-Mad bR 1T wh bR LUon

O(IE.OO 0 ,OOLU'&i(oNu K4i.rB'HNr,IpwHIDOOOO IdOI O
*wiﬁt _ HBE?E}OH to obtain a biaxially stretched
0*'],Ln ct~"X

polyester film.

[Thermally setting step]

The thus-obtained biaxially stretched polyester
film was thermally set in three zones at 210°C, 225°C and
195°C feor a total of 6 seconds, 2 seconds in each zone,
and in the last thermally setting 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 resulits.

Example 2

A release film was obtained in the same manner as
in Example 1 except that the stretch ratic in the
direction perpendicular te 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 wvarious
measurements and evaluations made with regard to the

thus-chtained releagse film.

Comparative Example 1

A biaxially stretched polyester £ilm having no



ESCC)N N.rf{ I))NLnLnLr) (Zr-4,4QaOOHOo0oomW rdEO

CDIOOfOdictxO QaEOW UOO(7)NriNHcoMcoQaNHOtH
NWLh EN. O<HINOO ri0o0OO0OXIII HNr[-~~~QaMNMN N
0OOO U)~0(d00O0OOOV'0O kNpnoOE _ rdt~A(D-H 04 C 04

P~P4, a)ywc rldC)oLnOt$CIQrnU~ri~".H.{UNWO
release layer was cobtained in the same manner as in

Example 1 except that the release coating ligquid
containing the agueous thermosetting silicone
composition in an in-line step was not applied the
producticon of a releasge film.

Further, to a solution of an addition
polymerization type silicone compound (trade name: TPR-
6721, supplied by Toshiba Silicone K.K.) in toluene
(solid content: 3 mass%) was added a Pt catalyst {(trade
name: CM670, supplied by Toshiba Silicone K.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 compound, whereby a release agent coating
liguid was prepared.

Thereafter, the above-obtained biaxially stretched
polyester £ilm roll having no release layer was
unrolled, and the above-prepared release agent coating
liguid was applied to the unrclled biaxially stretched
polyester film in its center portion in the direction
rerpendicular to the longitudinal direction (width
direction) such that the application amount (wet) came
to be 6 g/m’. A release layer was formed by drying the
applied coating liquid 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 1 shows
the results of various measurements and evaluations made

with regard to the thus-obtained release film.

Comparative Example 2
A release film was obtained in the same manner as

in Example 1 except that the stretch ratio in the
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O-S~WN ONri004J4HQWrdQHuwU41fdrd~4-jrod r
rorHOO00O0zz aownOw oE am 00irri" CIGCICICOIdcn
aw 8'HC)b)OaHWHW (Ox8.u'H 41lxararOxtorlttb)Hb)x
rd crN~+cicirdv HHH[ju NN N 5% Example 3 [Preparation of
polyester] A polyethylene terephthalate composition having an intrinsic

viscosity 61 836%n 8ichistbpREnOl B2 BSEY 5\as ebtmid ithélsaner inary
manReagindxamplg 1,dRrepasaiionpficoating,agenil A coatingagent gy oy s

was obtained by adding 10 parts of a silicone emulsion 400E (silicone
suppfied B Wacke? LSifidenes! A AfcthyiFolfstioRaRe Rhabgaidihyrrns made

greupn1Q-aad patienallyreontainivgdn eambination andakibiter for
preventing a premature reaction with a platinum catalyst when a
crosslinking agent is added, solid content 50 mass%) as a main
carapgiend th part ek amgrmsshinking agent V72 (supplied by Wacker
Silicones AG, . . . :
A release film was obtained in the =zame manner as
in Example 1 except that the stretch ratio in the
longitudinal direction (length direction) in the primary
stretching 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 shows the results of various
measurements and evaluations made with regard to the

thus-obtained release f£ilm.
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~-0.28

-0.19

-0.08
-0.43

-0.18

.32
448

455

Table 1

Example
1

-0.31

-0.24

1
~-0.39

.2

450

460

o\

nm

Load C.3MPa

Load 1.0MPa
Load 2.5MPa

Load 0.01MPa

No load

No load

MD-TD
Release layer
surface
Side having no

release layer

Pogsitional

deviation
{Evaluation 1

of stacking)

Surface
smoothness and

flatness
(Condition 1)

Elcngation ratio

(Sup)

Elongation
ratic(Smp)

Thermal
elongation ratio

(HSyp)
Thermal
elongation ratio

(HSp)

HSyp-HSm
RBmax

Evaluations of

ceramic sheet
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[In-line application step] Then, the above-prepared coating agent was
applied to the thus-obtained monoaxially stretched polyester film
stretched in the longitudinal direction, such that 20 the resultant release
film had a release layer having a thickngsgs of 40 nm, to give a polyester
film having a coating film. The above application of the coating agent
waS2EREd cut on the side of the polyester film which had not been

brotighiintaeantactyyithsth ing drum 25 in the step of forming an
unstretched polﬁester film. [Secondary stretching step] Then, the

thus-obtaifieB POKREEY Fifit hav g R toRfing fifn RRBRePplidPh SidHters an

andstretehed: in, the-same-manner asdn Example.d to givera hiaxially 3Qoq,
stretche%gggestgr fJImgThermall setting step] The thus-obtained
big&iRINy SrEteRES poleStEF MAT\TalFRERY ift the SamdHikHfer ks in

ExXamplesl-to: give atelease-fllmyhaviag ajtotal thickness of 31 m. 60 The

thus-obtaiﬂed éelgase filén was sub'éect%déo.variéujsj mese yrements and
evaluations. TaBle™2'ghSws the r&stits "EXamp A8k flith REgts of
obtamet i dte=same hearmmer 450 h Exdrplecdexceppfiiat e ponditionssr

in e.st re changed as follows. The thus-obtained release film
wfé%ﬁj%ﬁ%% t\%(g\;/arirggsnlr%?é ?Trl rﬁé"\%(t%}é% @evig?u\éﬁgﬁs.aﬁé%féyg sHOWST /
therrds gl 10r[Preharativr-eficoatipng ‘ayentnisiasirfactanty 006 Part obr

a palyoxyeihugnemethyinalysiioxane copalymey, (Yade name, EMALEX

SS- 5051, :suppliecﬁ1 y Nii%!%%Emlulsiqn Co,, Ltd.? (Sgﬂi%lm%orgelnat)ttﬁ%}lm

was BEeRToNI ¢ BifiEorie-Eainaming S sarfactantwas usedi#tplage bi the

Plydaethylene pleyk etherThe goating-agent hagd:a solid content of 6.0
mass.. Further, the solid content ratios of

crosslinking agent V72 (supplied by Wacker Silicones AG,
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.K.} and 0.15 part of polyoxyethylene oleyl ether
{(trade name: Emulgen 404, supplied by Kao Corporation)
{S1 component) as a nonionic surfactant to 87 parts of
deionized water with stirring. The coating agent had a
solid content of 6.0 mass%. The solid content ratios of
components based on 100 mass% of a release layer 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 f£ilm]

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

polyethylene terephthalate composition had a water
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components based on 100 mass% of a release layer to be obtained from
the above coating agent were as follows. 20 Main component: 85.4
mass% Crosslinking agent: 8.5 mass. Silane coupling agent: 5.1 mass.
Surfactant: 1.0 mass% [Secondary stretghing step] 25 The stretch ratio in
the lateral direction was changed to 4.5 times. [Thermally setting step]

TRERRTIUNt BF rflatiatiofds fife RTax:Ri®R - treathféht videcinged to 4.0

.. SOIExample &b release filnm wasbtaingg ndhe seme,anperas dnan
Example 4 except that the conditions in the corresponding step were

RGeS follBS FPfe tHusB I OblaiRed FeRRE MYt Ss SibjdeRd%6

vaiors medsprerrentsandevalyations: daklg 2showsthedesultsy: e
[Pregaration of coating agent] As a surfactant, 0.15 part of a

Iy SRYBthABHE S nfdthyip &Iy Sib%ale SBp o Rl {fadendrhe HEMAREK then
S&x50bHeslipplied by iNihoT Editdsion Cooydiid 3 (82 lcempenerdrthabnd the
was -a_nonionic silicone-containi surfactant was.used. The coatin

DS & ST (ARt B D haSSS EMer b St Shnidnt TGS
1@ofitemporerts basedohil0p) mass) dia release daerde tee dbtained

fram Ipe apoye caatng,agent warg.as, follows, Majn ¢ 'Bpo%%”té%ég'%r f£ilm

mass% Crosslinking agent: 8.4 mass% 15 Silane coupling agen
magsin Surfattantknhs srassfo Ex@mypte 6 A release film was obtained in

th?ﬁf?ﬂ%?ﬁ“@@%@%ching step]

A moncaxlially stretched polyester film stretched in
the longitudinal direction was obtained from the thus-
obtained unstretched polyester film in the same manner
as in Example 1.

{In-line applicaticn step]

Then, the above-prepared coating agent was applied
to the thus-obtained monocaxially stretched polyester
film 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 polyester film which
had not been brought into contact with the cooling drum
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
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 31 um.
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20 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] 25 As a sigfactant, 0.3 part of a

polyoxyethylene- methylpolysiloxane C(l_)golymer (trade name: EMALEX
SEis 05 ususptiediByeNinb R EagiohiCs., VRS &2PE6mpBHeMY thatr 1ous

WasA: Norigaiesilicons-containing i sfactantwas used HheCoatiBYresults .
agent had a solid 30 content of 6.2 mass%. Further, the solid content

ratios of components based on 100 mass% of a release layer obtained
frasntnsiabaye coating agent were as follows. Main component: 82.0

mass% Crosslinking agent: 8.2 mass% 62 Silane C(‘;e%%lin agent: 4.9

masse SUrfaBERE 9 Mastol BRafpld? B retéase fim oBtained” 22
in thersame Mannee as ¢p Example drexcephibiat thercontitionsrir the-eps
corresponding step wer nged as follows. The thus- obtained.release _.
T eI B v s oo B e s Abe &2 Tim
skhews theonesuttsdl O [Preparations oheeatneagentsAsadudfaetang 0.6ns .

part OIIZQX lyoxyethylene- methylpolysiloxane copolymer (trade name:
E &’L pgsys%s%%i é%p?plijég%lf/ ihon Emulsion Co., Ltd.) (52
cdmpepent) thatwasfa Aonpibhiesilic@eetdontaining 15 surfactant was

used. The,goating agent had:a sqlidy goptent of. &:5 magse, Furtha, ey,

solid content ratios of components based on 100 mass% of a release
layer iy Headhtaih e Frone tHeoRsoMaT&IatiNG BReat Warkeas BNDWEX 285 -

Majn; compopent; £8. lypagsthokresslinking,a0ent: 7.8 mass% g2
component) that was a nonionic silicone-containing
surfactant was used in place of the polyoxvethylene
oleyl ether. The coating agent had a sclid content of
6.0 mass%. Further, the sclid content ratios of
components based on 100 mass%¥ of a release layer to be
obtained from the above coating agent were as folilows.

Main component: 85.4 mass%
Crogslinking agent: 8.5 mass%
Silane coupling agent: 5.1 mass%
Surfactant: 1.0 mass%
[Secondary stretching step]
The stretch rxatio in the lateral direction was
changed to 4.5 times.
[Thermally setting stepl
The amount of relaxation in the relaxation

o,

treatment was changed to 4.0

o

Examplile 5
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-
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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- obtgined release film was subjected
to various 30 measurements and evaluations. Table 2 shows the results.
[PrEparaied of edamfradentNyaarfatlahewas sé@. Tieécating agent

had 3. s0lid.cantent.of 5.2 (naps¥e. Further, thesolid sonient Jatios of o1 .

components based on 100 mass% of a release 63 layer obtained from
theZHRRB VARG afEnERBIel AT fSIRRTS: Main component: 86.2 mass%

Crosslinking agesti,8:6 masstt 5 Silagegouplingragent.¢massiy1ene -
Surfactant: 0. mass% [Primary stretching step] The stretch ratio in the

|Gt AR PER SR TAHRE cRARR TR0 tied® 20 T Taratie-EXafle
5 dorelease filpwasiobiainethadhesameimannes as intGompagative
Example 4 except that the conditions in the corresponding steps were
R olloWEAFe' 16 thLLOBth et re ohsa fifH WaStectad
variotita measurerents @ad evaluationariable 2shnwsbd rasulis] 14
[Péicr)%atr% s%retc in6g %te%lThg strt;:%ch ratio in thehlon itydinal direction was

cliafigedto 478 times. 26 TSecon &})yiglrgfchin% Step The stretih Fitfo it 108
theflateradtineetiars Was s eliangedito B.0tinmes. GomparativesExamplesdr to

be 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%

Surfactant: 2.5 mass%

Example &

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

As a surfactant, 0.3 part of a polyoxyethylene-
methylpolysiloxane 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 soiid
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 az follows.

Main component: 82.0 mass%

Crosslinking agent: 8.2 mass$
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25 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 30 by Toshiba
Silicone K.K.) in toluene (solid content: 3 mass%) was added a Pt catalyst
(trade narpe1EM6700spipplied by dnshiba SHlicened&K.) in such an
amount t .%[:c"isacotné%r%:t :caﬁ%tomg% 1}Part by mass per 100 parts by mass
of the addition p(ﬁymerlzatlon type 3iicone 64 compound, whereby a
release agent coating liquid was prepared. This release agent coating

Ii%}izd contained. no surfactant. Thereafter, the above-obtained biaxially

stretched 5 polyester film having no release layer was unrolled, and the
above-prefpared releasefadenteaatiop liguit adsiapplibe te theeumatiegr as

bi%iaﬁxcﬁ%%tfgeq polyesier flp,ip itsigenier portion inthe width direction
such that the application"amount (wet) came to be 6 g/m2. A 10 release
Iay@rﬂf\ﬁ§§_mﬁfb@7l§fy iR ﬂﬁ@l’&ppﬁé@?@_@gﬁhgaﬁq@i@lv&iwan _airTﬁr@trﬁlgus—
ang,carlyiag typeidrying  ApRarajiisshaying lower andinper aisshlowing
ports at intervals of 38 cm each at a carrying tension of 2,000 kPa at a

difRSierpReatfe BREBRY for 1B dctidfds, RS §ive ShMisetfim results.

hm%ﬂggg@g reteasgdaveighayag ajweight of 0.2 g/m2. Table 2
shows the results of various measurements and evaluations made with

regard to e thuidHamedtEleale ik 2fite &bovk ASICaTYT bithene -
CotingAnent was xariedouarttherside ofthe 29 peiyesteriitar whichs -
had not c:ontactggl Wé:hk#?’e cooling drum in the step of forming

ifm

e R BT PR PO/l N 1O 11 87 N CO

iNWmponent} that wag 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.

Main component: 78.1 mass%

Crosslinking agent: 7.8 massk

Silane coupling agent: 4.7 massk

Surfactant: %.4 mass%

Comparative Example 4

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

No surfactant was used. The coating agent had a
s0lid content cf 5.9 mass%. PFurther, the solid content

ratios of compeonents based cn 100 mass% of a release
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86.2 mass%
Crosslinking agent: 8.6 mass$
Silane coupling agent: 5.2 mass$
Surfactant: 0 mass%
[Primary stretching step]
The stretch ratio in the longitudinal direction was

changed to 3.0 times.

Comparative Example 5

A releage 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 results.
[Primary stretching stepl

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

The stretch ratio in the lateral direction was

changed to 3.0 times.

Comparative Example 6

A Dbiaxially 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.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 part by mass per 100 parts

by mass of the addition polymerization type silicone
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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 its 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 flecating 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 laver
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 application of
the coating agent was carried out on the gide of the
polyester film which had not contacted with the cooling
druﬁ in the step of forming an unstretched polyester

film.
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A coating agent was obtained in the same manner as in Example 3. The
coating agent had a solid content of 6.0 mass%. Further, the solid content
ratios 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
mEsgsYoe 16 Surfactant: 2.5 mass% [Step of forming unstretched polyester

fil fg‘ urjlrsa'{%et%r}led g%olé%séere fislrg'n r% ving a thickness of 450 pm was
obtained from the above-o %medep lyethylene terephthalate composition
in the sanfe prahvieray ire2@ Examplen8 hiPtiataey strachsgtstep) Aaving an
monoaxially: stretched polyester fil etched in the longitudinal directiop,
AR o T SPlaitad st ScHBd Py SSEb Rt e o0
sarae nadriiekn2Blad ih EkgmphiE [melimezpplication BephPhen lthe

abﬁyfég@pggq)%oq;@g&g&gg }L@S@@Hgg to the thus-obtained

monoaxially stretched film stretchedin the longitudinal direction such that
the 30 restiltGRfieléSedHmAHadd fele&S@ BREEhAVING Bethitknesganger as

Ny tosgiye s Rolyesterfildn hawng ay coating film, Jhe above application, ¢
of the coating agent was carried out on the side of the polyester film

which Ra& ot coRtattediith tHeecslihgHrGan: eie- sfeplof 88 Rfming

an-ungireiehed pelyester fill.i [3econdans sikeicking stepd Thereaftey the
thus-obtained polyester film having a coating film was supplied to a

StBRTT T & 4N il B 1P e HRfHNEr As PP ERIMPRF B t&GivE L Lows -
biaxially steetehed-pelyasiatfiimg{Themaallysetting step]

Crosslinking agent: 8.4 mass%

Silane coupling agent: 5.0 mass$

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 polyethylene
terephthalate composition in the same manner as in
Example 3.

[Primary stretching step]

A monoaxially stretched polyester film stretched in
the longitudinal direction was obtained from the thus-
obtained unstretched polyester film in the same manner
as in Example 1.

[In-1line application step]

Then, the above-prepared cecating agent was applied
to the thus-obtained moncaxially stretched film
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
cocating film. 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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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 m. The thus-obtained release film was used as a pre-slitting release
film and subjected to various measuremgpts and evaluations. Table 3
shows the results. [Slitting step] 15 As take-up conditions, an initial
tefisioniofel 7aN/nun a tersiom tapep satje:ef-6Q-%r(Conastant), a nip pressure

of E%SEOCNQ&H a nip&r}t_gggtgg ita%ersrgéio gf 100 % and a speed of 180
m/minute Weré"set, and a rollof a refease film having a width of 450 mm
and a lengtheof 2:000=m, 2 Wwas obteinredhtEherthds-pbiaired- retedselfiinhaving

o) vias, eviectedi g vatigus easpemerts and evalations, and. Table. <
3 shows the results. Further, arelease film was sampled in a position
midwasiom thasaeface fayen oftherthis-obtaived RBaretedsédmmaoll.y

T@%%@é@@airﬁgJ{?Igﬁg{ilr@%ﬁused as a post-slitting release film and

subjected to various measurements and evaluations, and Table 3 shows
théresiTis: BoyE amihlé oA pEeRiitting release film, a release film roll and

a post-sliting relgase filpr wereabtainediin {he, same-manner as iy was

Example 8 except that the conditions in the steps were changed as
folle\we e sePwERFe & A cLts v E R USINEaHEMEnts difl 9ive a

evalyalions, and Tahle 3rhoywvsdhe sesults; [Rreparatigr of ¢cogfing aggnt]
No surfactant was used. The coating agent had a_5 solid content of 5.9

ma8L S it e otig tBRknt Irhfils BREoMSETMS based BrSbotting
mass¥:=0fa relaaseatayer abtpinateiiomdhe above: soating-agemavers asna

foggg dggggggnp0@3g136§rg gﬁ? the results.

[Slitting step]

As take-up conditions, an initial tension of 47 N/m,
a tension taper ratio of 60 % (constant), a nip pressure
of 150 N/m, a nip pressure taper ratio 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 varicus measurements and evaluations, and
Table 3 shows the results.

Further, a release film was sampled in a position

500 m away from the surface layer of the thus-obtained
release film roli. The thus-obtained release film was
used as a post-slitting release film and subjected to
various measurements and evaluations, and Table 3 shows

the results.

Example 2

A pre-slitting release film, a release film roll
and a post-slitting release film were obtained in the
same manner as in Example 8 except that the conditions

in the steps were changed as follows. These were
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10 Crosslinking agent: 8.6 mass% Silane coupling agent: 5.2 mass%
Surfactant: 0 mass% [Secondary stretching step] The stretch ratio in the
lateral direction was 15 changed to 4.5 times. [Thermally setting step]

The amount of relaxation in the relaxatiogg treatment was changed to 4.0

%. 20 Example 10 A pre-slitting release film, a release film roll and a
postslitting #eletise fitnr vsne obtradrienthe samethawmel asinions, and
E)ﬁaa[%ﬁl Qe gtgw ﬁ@e cany ti in the corresponding step were
changeg as ;cg)?l%\/bvs. jaI'E[hese 2%3 %e?é%ubjected to various measurements
antParihaationsorandTalse Biskewwsaha tésults. [Preparation of coating
agent As gsudfagiant 406 bad o apobovalyleas methylobisioane
copolymer (trade name: EMALEX SS- 30 5051, supplied by Nihon

Erfidisich CeNLEN ) (S cédmpPorédythat wascd hehionidhe solid content
silicope-ontainingnpuractiant wasuseds T heqpating agenthad asolid o

content of 6.0 mass%. Further, the solid content ratios of components
bas@dh PO maesh Sfeotelddse RYEF0 ThEIAEE froffihe e as
coating agent were as follows. Main component: 85.4 mass%
Crosslinking agent: 8.5 masso Silane coupling agent: 5.1 masso 5
Surfactant™ I'maSERC B Eplf £1 A PrR5Sitting release film, a release
film roll and-afost-sitting releasa-filmgwerenekigmed in the 10 same
manner as inﬁExampIe 10 except that the conditions in the corresponding

steps wer® thaRged SSFOORE. FHERE vete SuBRERY to various

measuren@ant€andant: 0 mass%
[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 relaxatiocn

o\

treatment was changed to 4.0 %.

Example 10

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 step were changed as follows. These
were subjected to various measurements and evaluations,
and Table 3 shows the results.

[Preparation of coating agent]

As a surfactant, 0.06 part of a polyoxyethylene-
methylpolysiloxane 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 sclid content ratios

of components based on 100 mass% of a release laver
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evaluations, and Table 3 shows the results. [Preparation of coating agent]
15 The amount of the surfactant (S2 component) to be added was

changed to 0.15 part. The coating agent had a solid content of 6.0

mass%. Further, the solid content ratios;gf components based on 100
mass% of a release layer obtained from the above coating agent were as
2@ Iollpwse Malnrcompbrenrtb 844 mass¥hn@rasskmkingagents 8.4fmadshs .

Silane coypli X ass%e. Surfactant: 2.5 mass% 25 [Slitting
Y ke S

step] The t itions in t itting step were changed as shown
in Table 3CERampleskinm 8580 Preslifingasliease films, release film

rolls and gggtﬁigir}goﬂﬁaﬁggﬁlrgémg o@t_afin%glstge same manner as

in Example 11 except that the take-up conditions in the slitting steps were
changed &3Hamt+ 3R Table-3. THes®Wwere subjected to various
measurements 71 and evaluations, and Table 3 shows the results.
Example 16 A pre-slitting release film, a release film roll 5 and a
pGStankikg réfease film were obtained in the same manner as in

Example }0 gxeens thatithe gonditiansdn the gorrespeading e Were ro11
changed as follows. These were subjected to various measurements and

e o Shd Fabté 3¥hos thig Fesuits To 1iSfeparitivh ‘dtedatiy the

agenikTheameunkef the stidaeiant (S2 cerapenent} toibe addeddMas tions
ch.ang&glL t0 0.3 gart. The coatinég a%ent had a s%lid content of 6.2 mass%.
Further fhe Solid COREHT “rAfoS 67 ESmBEHENS BREEE DnADOTRALSHE DS a

refdesed Sviayer ehfaijedtfrain the aboverceatingagenémens asand
evaluations, and Table 3 shows the results.
[Preparation of coating agent]

The amount of the surfactant (S2 component) to be
added was changed to 0.15 part. 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 obtained from the above cocating agent were as
follows.

Main compcnent: 84.1 mass%

Crosslinking agent: 8.4 mass%

Silane coupling agent: 5.0 mass$%

Surfactant: 2.5 mass%

[Slitting step]
The take-up conditions in the glitting step were

changed as shown in Table 3.

Examples 12 to 15

Pre-slitting release films, release film rolls and
post-slitting release films were obtained in the gsame
manner as in Example 11 except that the take-up
conditions in the slitting steps were changed as shown

in Table 3. These were subijected to various measurements
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follows. Main component: 82.0 mass% Crosslinking agent: 8.2 mass%
Silane coupling agent: 4.9 mass% 20 Surfactant: 4.9 mass% Example 17
A pre-slitting release film, a release film roll and a post-slitting release film
were obtained in the 25 same manner ag;in Example 10 except that the
conditions in the corresponding step were changed as follows. These
wéresubjettath folvrusaneadirbrents sitberaltdtonse ambitEable 3
shows the results. [Preparation of coating agent] 30 The amount of the
surfactant (S2 component) added was changed to 0.6 part. The coating
adgertfRd @ stfid content of 6.5 mass%. Further, the solid content ratios

of compongnis-hased:on 108 massds oba relegse layer obtained from the ;

above coating agent were as follows. 72 Main component: 78.1 mass%
CrsSiirkinPagerit! 7 8 mass e Srafecduplify “geht 2o masdh in the

Swaskaniaddanassdo mCompapative Fxampla 4A prasslitting release: « i ons
film, a release film roll and a post-slitting release film were obtained in the

sahie MARNEPas FFERAMPIS0 BREEPt IidtTnE BERGRCNS E0 fivthkrws - These
corkespording step-wemnchangesias fedaws.dheser were gubiestedde i ons,
vaar‘iI(%(ljjs{%L aféjr%merpfts andt valuation;t and Table 3 shows the results.
[Pfimary S retchlngss gﬁﬁsTh Strétch v 4I-'osih the longitudinal direction was
15[ ¢hanged=to 3htimescCampagativgeixample 8 A pre-slitting release
fMﬂ,aremﬁg%ﬁg%é%%t of the surfactant (52 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 as
follows.
Main component: 82.0 mass$
Crogslinking agent: 8.2 massy
Silane coupling agent: 4.9 mass%

Surfactant: 4.9 massy

Example 17

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 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 (S2 component) added
was changed to 0.6 part. 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

obtained from the above coating agent were as follows.



10

15

20

25

30

and a post-slitting release film were obtained in the 20 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 resujts. [Primary stretching step] 25
The stretch ratio in the longitudinal direction was changed to 4.8 times.
[Secondatyesiretctung steph The B&refchratie $n the lateral direction was
changed t8§o%£&‘e§k % Coarln ar{%tjv%Eéa%glseS% A biaxially stretched film
having no release fayer Was Obtained in the same manner as in Example
8 except that apeoatng ddogt wasapplietl. 73mElser% to a solution of an

addition pglymerization typg .séliqggg&)mpound (trade name: TPR-6721,

supplied by Toshiba Silicone K.K.) in toluene (solid content: 3 mass%)

was added a Pt catalyst (trade name: CM670, 5 supplied by Toshiba
Silicone. K¢} insueh-gnamoynt that its content came to be 1 part by

mass per 100 parts by mass of the addition polymerization type silicone
compound® itietey- & fEleBSe B eREETatihg ifuidtwas resarel i thisroll
relgaseagent soatingdiquig,containednor 19 sudactant hereafter; the ne

above-obtained biaxially stretched po(li?/ester film having no release layer

wEEURrdIBH % Td dfe abBovepiapated ré85SPagdritbatifG liGaa Hidst ons
appiiedtie theuntoded hisxially strefchashRolyastersd s filfn i8S CeMEr These

portion in the width direction such that the application amount (wet) came

t0'Be 6 ofittd & Tefchsk Taydr WS forMed By difing te APl éddtmptons -
liquiciwith laheainfleatiigsanchearndrag e drying apparatus having lower

anfhyoper A-blowinapats At o)
The stretch ratico in the longitudinal direction was

changed to 3.0 times.

Comparative Example 8

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 steps were changed as follows.
These were subjected to various measurements and
evaluationg, and Table 3 shows the results.
[Primary stretching step]

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

The stretch ratio 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 ceating agent was applied.



i0

15

20

25

30

20 intervals of 38 cm each at a carrying tension of 2,000 kPa at a drying
temperature of 160C for 16 seconds, to 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 coatihgagentowas satred out arf that silédf thepolyedtenditm zat ion

which had. not been brought into contact with the cagling in the step
oG APt BN LG A S0 g Sab] A Alack . 2ec
rolantcs postsliting reoase fitm wers obtainethenderdheé dakesppent : 3

copditions in the SHHing %“"Fb@aéé{‘@ﬁf@&as(%h ) in, Laple 3-fhese
were subjected to various measuremerits and evaluations, 74 and Table
3 sHows #@ré@ﬁlt&oabﬁé?énﬁ@l E@@ﬂi}ﬂeﬂ-ﬂfpﬁe-émtirﬁglr&e@”g fimpant
rejgase fimgoll 5,and 2 Roshsliting gelease, film wers &Q@@egég 8o parts
same manner as in Example 11 except that the conditions in the slitting

stBY W€ Thadged &s 3H6WR 1P FaBRIYMTRdsEARé RIS i@ ed t0- VaHmS

meagkiements and exalyations, pogtable d.shows ke fReults (3 & Hlk
NHOdHONNLIINNMdINOO MIN()O(JO()OQIT!ifﬂCiOJﬁN
NS RPOTFE(L NFRAS cRHPHIFER GO E NFREURD 6 ¢ rerdanined no
O4@QRQIdIANNOGINtoOJOHNNIHOW~iLUNNI1I11INNoOO

OWNOQOOOOOddr . , )
Thereafter, the above-obtained biaxially stretched

polyester film having no release layer was uhrolled, and
the above-prepared release agent coating liquid was
applied to the unrolled biaxially stretched polyester
film in its center portion in the width direction such
that the application amcunt (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 alr-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 varicus measurements and evaluations made with regard
to the thus-ocbtained release film as a pre-slitting
film. The above applicaticn cof the ccating agent was
carried out on that side of the polyester film which had
not been brought into contact with the cooling drum in
the step of forming an unstretched polyester film.
[Slitting step]

A release film roll and a post-gslitting release
film were cbtained under the take-up conditions in the
glitting step that were set as shown in Table 3. These

were subjected to various measurements and evaluations,
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gHouv &Qps-slitting release film, a release film roll

and a post-slitting release film were obtained in the
same manner as in EBExample 11 except that the conditions
in the slitting step were changed as shown in Table 3.
These were subjected to variocus measurements and

evaluationsg, and Table 3 shows the results.
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A polyethylene terephthalate composition having an

intrinsic viscosity of 0.65 (in o-chlorophenocl at 35°C)
was obtained in the same manner as in Example 1.
[Preparation of coating agent]

A ceoating agent was obtained in the same manner as
in Example 3. The coating agent had a sclid content of
6.0 mass%. Further, the sclid content ratios of
components based on 100 mass% of a release layer
obtained from the above coating agent were as follows.

Main component: 84.1 mass$%

Crosglinking agent: §.4 mass%

Silane coupling agent: 5.0 massk

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

The above-obtained polyethylene terephthalate
composition was dried at 170°C for 5 hours until it had a
water content of 0.05 mass% or less. Then, the dry
polyethylene terephthalate composition was fed to an
extruder, meited 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 cocled by bringing it into
contact with a ccoling drum by an electrostatically
contacting method to give an unstretched peolyester 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-speed

rolls at a film temperature of 105°C, and then the

stretched film was rapidly cooled to give a polyester
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[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 the release
layer of a release £ilm toc be obtained was to have a
thickness of 40 nm, to give a polyester f£ilm having a
coating film. The above application of the coating agent
was carried out on the gside of the polyester film which
had not been brought into contact with the cooling drum
in the step of forming an unstretched polyester 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
polyester film.

[Thermally setting step]

The thus-obtained biaxially stretched polyvester
£ilm was treated in the same manner as in Example 1 to
give a release film having a total thickness of 31 um.
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 31 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 releagse 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 SS5-
5051, supplied by Nihon Emulsicn Co., Ltd.) (82
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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 obtained in the same manner as in
Example 3. The coating agent had a,solid content of 6.0 mass%. Further,
the TGN ORtent Faios 81D BoMpBriéhts Dased & 106 172568 HRANT
redeaseslayem obtaireditied tha abose €oating-ageiauere-agdoligmsne
Main cogmponent: 84,1 mass% Crosslinking agent: 8.4 mass% Silane
O ATRE S0 rHB0R ft iR Bn s & RS (o1a oP RRRRRY ©F
untstretclexbpolyeBter filel-The abovesdhtainecpayathylene derephthalate
composition was.dried at 170C for 5 houyrs until it had a water content of
o 20y 30 Sl ety e et =
compesitiewas dad tdran adanglerontliedraba arettingetempesatiicd dbws .
280 to 3%%@|%§8%l#’§£ely filter dM@S@ steel wire filter having an
average mesh opening of 11 m, and then extruded through a T-die to form
a molten sheet sdnidihengs aneiteh:sHeet wasgpidly cooled by bringing it
into contact yuiha coling: #lma %.AR electrostatically contacting method
to give an unstretched polyester film having a thickness of 480 m.

[Primary stietdisG &tep] 38 Thehasobtained unstretched polyester film

wasg.pre:heated ak (56 :apd tretched 3.8 times in the longitudinal
direction between low-speed and high-speed rolls at a film temperature of

105C, and tHenthEStetenedtim was Fdpfidly ebaietus tiela péfestet on was
8QHilmteetehedsinghe langitudinal direction.

[Thermally setting stepl

The value of relaxing treatment was changed to



[In-line application step] Then, the above-prepared coating agent was

applied to the thus-obtained stretched polyester film stretched 5 in the
longitudinal direction, such that the release layer of a release film to be
obtained was to have a thickness of 4 , to give a polyester film having
a coating film. The above application of the coating agent was carried out
on the side of the polyester film which 10 had not been brought into

it rum in the stepofiforming an unstretched
rf ry stretching step] The polyester film having a
21l rowds sugpliedl tesa stentar and treated in the
— Lot . -
51 sxamgle 1-fo obtain|a hiagially s@efekedO | ©
rf setting step] The thus-obtained biaxially
[ vas treated in the same manner as in |Example|1
I7 having a total thickness of 31 m. The
ained release film was subjected to various measurements and
tions. Table 4/ shows|the results. Example 19 25 /Arelease fiim
atgtal thiekngssHt31dn | vias oﬁtail?ﬁ in the same manner as in
dB-except that the econditionsdn| th carndspon@ifg Stess w&e
| | i L | . .
as follpws. [The thuis-obtained release film was, subjjected to
measurements and evaluations. Table 30 4 shows the results.
tian-pHeoating-ageht]-As-a-surfactant; 0.08 part-of-a
yethyiefleZ methylg olysilt:lfane copolymer {trade name: EMALEX
12 SEidpledEy NiHBRPEmitsion Cos |kt 83281 |ddmborient) lthat
offionit|silicone-containing surfagtant was used| in plade of the
thydene oleyl ether. The coatinglagent h%d@ splid content|of
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6.0 mass%. Further, the solid content ratios of 5 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
mass% Silane coupling agent: 5.0 mags% 10 Surfactant: 2.5 mass%
[Primary stretching step] The stretch ratio in the longitudinal direction was
charged t4. OttifesSFYRERAN setting step] 15 The value of relaxing

treatmentpyas chapgedtor 410:%, B2: Ak N ~Hhkbd M LON LRI &i N L #
NIFMNMmMLtNAdmMOOOOOOINNQOOOO FNMLONWMOH
HYTEH APREGL MARREEMTH N WV RIS 0GB PO RES OB 3 gyt 2

U do- smEE ErRQ0Na 8Ng PraIee ®,0Nnanciew 27 &kbke ZINA-Hi 41
OOu.HHU) 04a4Q4umu~aGCa~rclGNNmormrdrtiNNWO |
S Brodh o G 8D FEOATA NG NGRS G 8%H (757800 GV ETY 18

Xdried. That is, it fully satisfies the performances
required for a releage film that is used in the
production of a ceramic sheet. When the release film of
this invention is used as a carrier f£ilm 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
gheet 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
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 ig used to produce a ceramic condenser, the
positional deviation of an internal electrocde of the
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
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Sridh W .a F R0 - UEEFasaaTag A saz4.zadozd 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
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5 thermal shrinkage balance when applied ceramic slurry 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
is used as a carrier film in the 10 produgtion 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 Stép8b%hat the thickness
non-uniformity of a ceramic sheet to be obtained can be suppressed to a
high degree. 15 Further, the release film having a preferred embodiment

[

this inAntien fReskeelidntn RANLABS ShESHRESE the¥edurfdhcalof keast

piniole i aLesamie sheritoderqhtainedgan be suppressed. According
to the release film having the preferred embodiment in this 20 invention,

therefore “thedBuctivity of a ceramic sheet and a ceramic condenser
can be imptieved. da the-relensesfilmchaving)a peferred embediseentimm in
this invention, further, it is possible to hi h%r‘}’?‘%p ress a peel charge that

ob8rs 17 D% 5P 0125 (ThrEfRG aTar hetesp Bf S&aatiy 8 ©-2

cEanicsheetfoimmer carrier filfe Asa tesilt, whenee cemiicshegk

produced from fie teleqsefim of fhis, inventonis,used g produce 3
ceramic condenser, the position eViation of aninternal electrods of the
30<condensdridmeseiitainéd can Bessuppréssetty aehighredegiee. The |
fim roll othis Iyenipn.canproyidecn felegse im grealentiodlatfess, 5,
When a ceramic sheet produced from the above release film is Used o
pFdtiicd 182 atderBmiteaaiehs et 1T etcantBeeobaitedtcedamicl

cardensers haing upjerm gapacily. 85, CLAIMSEL A releagesfilpuhaving .
a release layer on at least
on the release film in the direction perpendicular to
the longitudinal direction of the release film satisfies
the following expression (2},

the thermal elongation ratic (HSw) of the release
film in the longitudinal direction at 100°C when no load
is exerted on the release film satisfies the following
expression (3),

the thermal elongation ratio (HSyy) of the release
film in the directicn 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 (HSwp) in the
longitudinal direction and the thermal elongation ratio
(HStp) in the direction perpendicular to the longitudinal
direction satisfy the following expression (5},

0.0961X ~ 0.45 £ Syp = 0.0961X - 0£.25 {1)

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,

~0.6 £ S £ -0.2 (2)

-0.4 £ HSyp £ -0.1 (3)
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one surface of a polyester film, 5 wherein: the elongation ratio (SMD) of
the release film in the longitudinal direction at 100C when a tension of 0.2
MPa or more but 4.0 MPa or less is exerted on the release film in the
longitudinal direction of the 10 release fidm satisfies the following
expression (1), the elongation ratio (STD) of the release film in the
direction pérpendictfamtéthellorgitudinal direction at 100C when &)
tension ot@,01 MRgsis exerted on the release film in the direction (5
perpendicular to 15 the longitudinal direction of the release film satisfies
the following expression (2), the thermal elongation ratio (HSMD) of the

release filmdn the longiudinatdirection &t H0QC whendio load is exerledse

on the release film satisfies the following 20 expression_(3), the thermal

elbRg GO PR T F R F8ie8sd AT the ddttion [efpéndiaiar °C =
tosthenengitusiinal sdicectionat 108€whéreno naddsexerted oh the styius
release_film satisfies the following expression (4), and 25 the thermal
elongation ra{%lon(ﬁﬁﬂﬁ in"the Fongituéjlngl irection and the thermal
elongation ratio (HSTD) in the direction perpendicular to the longitudinal

direction satisfy the following-expression (5), 0.0961X - 0.45__< SMD 5
oo e T e, S niarere | 22t of
argac and Xigeevalle B 6. 2rMPassran vt 420N Ra e idsse<). 615 Thhe

0.2 60 fid1nHRMD &10dd3) 86e:0-6.55 HOTR 2R @A HAMD R0 )

HSTD (5) 2. Thé release film of claim 1, which has a release 5 layer ’
whésd 80rfase Ras BINEXiRIUE REIGhIIRMEX) 6T AD0WHIRR measured with

a stylus three-dimensional surface roughness meter.

4, The release film of any one of claimg 1 to 3,
wherein the release layer contains 0.5 mass% or more but
10 mass% or less, based on weight of the release layer,

of a sgsurfactant.

5. The release film of any one of claim 1 to 3, which
has a thickness non-uniformity cf 2.0 % or less in the
longitudinal direction and a thickness non-uniformity of

3.0 % or less in the lateral direction.

6. The release f£ilm of any one of claims 1 to 5,
wherein the release layer is a layer formed by applying
a release-layer-forming composition to a moncaxially

stretched polyester film.

7. The release film of any one of claimsg 1 to 6, which

ig used for prcducing a ceramic gheet.

8. The release film of claim 7, wherein the ceramic

sheet is used for producing a ceramic condenser.



or more but 600 nm or less when measured with a stylus

three-dimensional surface roughness meter. 3. The release film of claim 1

or 2, wherein each of 10 the surface of the release layer and a surface on

the side having no release layer has a gaximum height (Rmax) of 100

nm or more but 600 nm or less when measured with a stylus
three-dimensional surface roughness meter. 15 4. The release film of any

onge of clai o 3 erginthe releas r tains, Q.5 mass% or .
mere but L0 Ash ot o basad o weigH of e reTae Thog, b i ing
suHactdft. 26 beTRe rélease filtn ananywbre of claih® ine 3 whiché hasathe
thi S$,poR-unifermit 3.0 % pr | longitudinal directi nl.
A ckan ror o o1 5.0 3 ot st the Ineral dreclion. 26 By L2 2
THe ratedseriirsPafrend B dlamts £ 165, Diketeiltiie fdifaselayesis a
layer formed by applying a release-layer-forming composition to a

monoaxially stretched polyester film. 30 7. The release film of any one of
claims 1 to 6, which is used for producing a ceramic sheet. 8. The release

film of claim 7, wherein the ceramic sheet is used for producing a ceramic
condenser. 87 9. A film roll that is a film roll obtained by taking up the

release film of any one of claims 1 to 6 in the form of a roll, the roll having

a surface layer having a 5 Vicker's hardness (Hv) of O or more but 450 or

less.



