DESERI PTI ON Moul d Rel ease Film5 Technical Field This invention relates to
a release film More specifically, it relates to a release filmthat can
«fully satisfy the perfornmances required of a release filmfor use in the
production of a ceram c sheet. 10 Background Art A release filmusing
a polyester filmas a base material is used as a carrier filmfor producing
a ceramic sheet (green sheet), etcopsusedTironhe 15 production of various
ceram c electronic parts such as a stacked ceranm c condenser, a ceramc
substrate, etc. A ceram c sheet to be used for producing a stacked
ceram c condenser is produced,Mgg@@egg@ggg@ By, applying a ceramc slurry
which is a dispersion of a ceramc 20 powder, a binder, etc. in a solvent
on a carrier filmby reverse roll nethod, renoving the solvent by drying
under heat to fOEﬁ]i cerﬁch | ayer, then, formng a netal filmto
constitute ARPREEFhaf &I Ectrode on the above ceramic |ayer by vapor
deposition, printt¥gs eh¢ent2nt henekyd (ring-a gptal £ {4, GRLATN ©
| ayer/carrier filmconposite material, and renoving the carrier filmfrom
t he conposi spenaterkalyby ifesldligaa tof fa Pebtaskediter &bkt cendenser can
be obt ai ned bé st acking th?th%§Eprduced netal .fil.m eraniﬁ | ayer 30
conposi te matertalg iii-desiTabl e oI HEHst Ths: - ROt I preSsi fig* FhE2SFacked
conposi te naiemi abg, ubheAn aHd igihbdie: ot - pr essedrprnoduehe£0 have the form
of a rectangle, thereby obtaining a chip-shaped stacked material, calcining
t he chidf shaped stacked material and forming 2 an external electrode on a
predetermn t he cal ci ned product. Meanwhi l e, in recent
~years, it igggggg%ggg ?%tthe field of condensers such as stacked ceranic
‘,condensers 5 to i Acreadseseheidensigtiyigofa gaolypdstparfslasatheybase to be
‘downsi zed and %reahlg increased in C%ﬁfCihé' Therefore, there arises a need
to further FREEFAGALhef YSGedst & HEt i TknkssMof 3 EEPFHFéNghaet used and

to further i-nchgaseshhe-nunhel=ofslavers of.the,kpkernal ;10 el ectrodes.
However, when the thickness of a ceramc sh%ef Ps ecreased or when the

nunber 0¥ spaokedtihoetd vadimeastbniavenlacstoght pemtenehiohnityzin the

t hi ckness of _a cer.anic _sheet c e he_ positional deyiation of an 15
i nt er nal elggéF%gg.cexaglclﬁoggé %%%b %r%bb%%actﬁggsfﬁg%rhiEkﬁess

non-uni formty of aacegearicc ssheet 4o e yyodueed sheghdihe desrgared by
decreasing the thermal deformation of a carrier filmin the production of
the cerani c CSREELC( §OBCER T ert RUMRME, 15 0T PaKeNPPochieAPPIYdBTIcri bes

that since %h%e&g%g@agﬂyyfyrggi&@_ng§rd?§§%rgggﬁtggng EEréﬁEX smal | so
| ong as the absol ute values of dinensiona ange ratios under a stress of
1. 47 MPaC at pb@@Erhothbiimdshe |gngi timi matolirertt bonaandrrherwifdith disr ecti on

are 25 0.3 96 or less,..the non-uniformty in the_.thi ckness of a ceramc
sheet to bexgﬁﬁﬁsﬁeaoé&n“Egﬂgﬁ%pr%%@%ﬁ%ng the ERREFREl PY ﬁﬁﬁéﬁgr, a ceranic

sheet is drig@eatl n@stenperaim e atorag 005, it heuknbeispgrhRgkdai n the width
(direction. Acarrier filmused in the production of the 30 céram c sheet
‘ther ef ore sHEtis fildm fe et viubeidg abhbsnan ehegtradg tensien in the

widt h direcgﬂg%éMy@}amic layer by vapor deposition, printing, etc.,
25 thereby forming a metal film/ceramic layer/carrier film
composite material, and removing the carrier f£ilm from
the composite material by peeling it off.
A stacked ceramic condenser can be obtained by
stacking the thus-produced metal film/ceramic layer
30 composite materials in desirable dimensions, hot-
pressing the stacked composite materials, then, cutting
the hot-pressed product to have the form of a rectangles,
thereby obtaining a chip-shaped stacked material,

calcining the chip-shaped stacked material and forming



the ceram c sheet is dried. Therefore, the use of a release film having | ow
thermal shrinkage factors in the longitudinal direction and in the width
.direction in the 3 state of being tensioned as described in Patent
Docunment 1 can not fully overcone the sh?i nkage non-uniformty of a carrier
filmin all the steps up to the drying of a ceramic film The thickness
non- uni f or Mgy esttidrndBkese & PbAE ok Ns ApeRHEAMG 1 hiest sfa{xfg%i edyr W Ch
| eaves a probl emthat positional deviations of internal "el’ectrodeS occur
during thei rcastdighgroduct. Further, when a ceranic sheet has a small
t hi ckness, the hi f.ace rughness of a carrier film 10 cayses a defect
brought by the ocg%ra?lg{]hclzlcedf 3%1 %?ence of &/ BF Thet réﬁkfiﬁa‘a(?%eél céy % sheet
when it is paeletl of foondicdeteadschoag gearease detrapfieduciiddiderdhat is,
when a ceram c sheet has a spall, thickness, even inpal pabl e surfacsé defects
such as Scr A CHEE I TSI giE 15°BUbisy aPteSITEHAL, PEALE @dr rtit@y fadamtahi ch
have been Copvenfi:naldy 2189!daibi s, problers qmay, Lent as a cause
for pin holes, etc., of a cer%m’ o %Fleet tog%éE obt a?%g%glif't he downsi zi ng
?Ed c?paci chamf@fﬁeé pleﬁzlfeééoBQiB%@cgnnaydi fpot ﬁgrﬁhﬁlrdtamafd @@nd;efesze(rjst )
erefore, r or._producing a ceramic. sheet is required to have
hi gher-accu?iéegcyécﬁsﬁeens%eonma lcs]frgebsi? i?%/ %naeﬁiﬁ&ﬁgr SPEGE| ity of
surface roughnesssr Gndiwes ot hete hanghe when thoesdr bacenaf jacanfier 25 film
i s snoot hened, peel. charging tends to increase. For exanple, when the
appli ca]_r?_on Oc?f?Sa ceram c slurry is increased for inproving
productivity, theggyesdvonesd &@@Pﬂ&%%@?tog gpgg{saﬁsl Iy %I ¢ tg take
~place in the step of taking out a carrier film leading fire Gto easily
“break out. FgaudsEsed @erdric Bheatunisechafgetdanked eheetrsi disty when the

ceram ¢ she j rat froma carrier fil and when_t he_ceram c sheet
i s sacked i%tntahrzeas%%gge%}gen aétsrgp%glf%en%lﬁévlééfglé@?&ye%“t REEpSHUTFRTSSE an

i nt ernal IeI edt raodmréalrrrica scﬁreg:i &fal{]ééén t1|4e ¥ENgiansm0aktle s +9 W %Ffeiaﬂ tis
strenuously requir to inhibit the peel charge. In particular, in
the pr otuct iléjr?%d?“ai G ©%heet havi ng a small thickness (1 pmor |ess),
[t s essential 5180t OB RIS henaboug. N ghetsacguragy di mensi onal
stability and high-1evel smoothening (so-called surface roughness) but also
to highly comidfeirnite fdfatmeszrafia $h¢ar Thabei prodherdastatilidenef i | m has

a poor flat J a.ceramc slurry thereon cones to 10

def ecti vel yr&%a%\%eea%et%ﬁi%yk%scgenaosn%nﬁ%pg? nﬁl?rm%}nd §TEEPaRi-e s Rdef hence
cones to defeetdivel ¥iNavera dHd gheBsc tiodn USEf 0R8T1 E¥ra89ct BakeSt agked
ceram c_condensers _conme to be non-uniformin capacity. Meanwhile, the above

carrier?fil MACEN e RECAMERusdd 152tF1E SofBSiHere d4s¢Bipakerhap in the
formof a r@lhceshhee:ioRMCaedrrltds: &n reheasenlayer a0, hllg sycf ace, it
is slippery and liable to cause a problem of the deformation of & roll
form etc., V@Y ématlli $a dkere s drhe@absedutétvatuhenofé démenal opsacti ce
~to enpl oy 2% condi ti Qns und%r which the hardness of a roll is increased
"hi gh so t hat PRES FF°¢ At Sdeforted i Por m wheliPRhatabse capkieinfi| m
is taken upthe thedfiermiefala didldct Movewes , cmbeRi dbe aokkchardngss is zoo
high, the carrier filmis liable to track the formof a roll, and 25 it is

prol onget diet & &% iRFE pdhice EFedt ey f bR nt e ahiekneaadofesul ts in

poor flatnesgramic sheld? R el Wrlaiddi t dyct a ceram c sheet

having a small thickness (1 timor ailess é‘%p%% éelg}é%%]ls% dt’o hi ghly control
the non-uni fornit eoprehdyi heweThat, 30 dessamhensieesaris eirfédnudesectivel y
has a thickpness non-unifaorm tg oati ?]g of a ceram._c_slurry thereon conmes

to defecti vEFTPRAGE LSt Rt ,swﬁ)(; - HAiCPoMY Bpinghded ddifarklte shsdth hence
comes to defieekicvéby .hanecartheekfess needunid oM tromadhat St acked

Ceran‘%ﬂ] ceramic sheet therefore shrinks in the state of being
almost without any tension in the width direction when
the ceramic sheet iz dried. "Therefore, the use of a
release film having low thermal shrinkage factors in the

longitudinal direction and in the width direction in the



5 condensers cone to be non-uniformin capacity. (Patent Docunent 1) JP-A
2000- 343663 Sunmary In a first aspect, there is provided a rel ease

L filmbhaving a rel ease | ayer on at |east one surface of a polyester film
‘wherein the release layer contains 0.5 mass% or nore but 10 nass% or |ess,
based on wei ght of the release |layer, of®> a surfactant, wherein: the

el ongation ratio .2).of the release filmin the |ongitudinal direction at
T00C when o FENSi Sh BFL8%, RBE SR nAs RS 6P Npat br PRESSE] BOBKBETEd on
the rel ease; fédm hott halhongivkudicarl ﬂﬂé%gﬁfxﬁkégetﬁ@mt@h@@&@mﬁkyﬂbf
satisfies the follow ng_expression (1), the elongation ratio (S,) of the
rel ease fil#n FRTFRBYAEEE®t L6 3per FERIITHRE B thethongryiaonal @irection
at 100C whe Si of 0 ' e [ in the

i recti on por oA otlar t o Ehe Tonn i e T o EERe FalShse f11m
satisfi és theatel iowengeerpriesshert( Drodihmed hewimbth el @eagati en rati o
(HS1,),,) of thf re{:ﬁaﬁe film,in L_Lhe I o,nagcirl udinal directi ﬁn at 100C when no
load is exePTRATOR FHESr BLEASE P mAGAI B EL the TOFFBWRAG expression (3),
the thermal cetepgaticanokatio gHSHD) e thestebiease. filmin the direction
perpendi cul ar to the |ongitudinal direction at |00C when no |load is exerted
on the rel ease fiFr¥SRErsf VBETt Re CEEAIMOW rgiepriessidnsq@} !l and the ther mal
el ongati on j ' in.the i i irectio b mal

el ongati on %g%%%n%ggTDSChlenﬂtl% 5&%%%%%%%%%& a%‘l ?%Qf%?] %Eg?“t udi nal
di rectilen satiiséy bhdefelcltowirogogxpiasditon ¢&3urdeO6] Xf - a0pdh xbVBE<
0.0961X -0.25(1 A Wherein Xis a tension (MPa) exerted on a filmunit
_area, and X°TstH vﬁFﬁ@k&Pgo.c%I P& ST bt 4 MPA" or S| BESETD. 6<
SN)<-0.2 (2p£f; OwhAicenHIea®:0th G3)aeckedse HS pro8udt{4) - HSTR-E5) <,

In a second aspect, there is provided a filmroll that is a filmroll

obt ai ned bywhaR| AgCEpaMRE BoeSis &S |amsia Hef tivbdkias$ heediscl osure in the

formof ar ol i.n r ' Vi ' s hardness
() of 0 ofhs BBEE i ety acd <ty YA M aCPY 002, HELRIAE,

Thi s i mEent sohshasckeenetrde ion Eheddghtr of 1 1the wbdyve peirerbaet, and it is
an object of this_invention to provide a release filmthat has a

AT opr | at cUBTHERSF AN J¢haRge SAHA & G TEas| B iter PREAFDGNER 2
ceram c sheghuks predycedhdikat, i« cexcald entcérahher srbesheibnkage bal ance
when a ceramic slurry is dried, and that fully satisfies the Perfornmances
required foPPh2iBPEase fil mused for the production of a ceram c sheet.
The present invenigr.has g L | & r ] above
problens. As a reéglt?giFgﬁgglggéhg%§%%3£#$%g¥%' %gﬁg§%%&$?$ﬁ§ﬁ%§?ng a
speci f i2® el pagathkdy rfat ichreurfderl da cspecviridendoad, atideraefbeémabk el ongati on
rati o under no | oad atis%% t he performances required for a rel ease

filmused fS?rFﬁEprggglc O8n POP R Ceihm CSHEMC SRt hi§ FROBAEFGN has

been accor di8gh¥veonRbekedaccuracy BidlerdSiotdli S ayentipnappovi des a
-release filmhaving a rel ease | ayer on at |east one surface of a polyester

“film wher eRhgher-levedhemecsmgatingn dfat3wr {8ne Djoeghenesrel ease filmin
the longitudinal giregLi th@’i %1%918 WheR 2 Sé%%]eeo?? MPa_ oL gpre but

4.0 MPa or less is exerted on the release Tilmin ongi tudi na

di rectizén ofiiheirekeaseenlemn,sat=lf idmtdiend ot dode ngo expresacen Eb),

the elongation ratio ﬁ)STD) of the .release fil n&i n_the direction

per pendi cul 8F2FB*Enhe “PERgit\TdiRR" ‘HF e iPet 190G wheha G FefisPERYof 0. 01

MPa is exertgd;gnrbheetelrease dddbiidy thesdhéectiopn, perpeadigul ar to the
| ongi tudi nal direction of the release filmsatisfies

involved a problem that a spark is liable to take place

in the step of taking out a carrier f£ilm, leading fire

30 to easily break out. Further, a ceramic sheet is charged

with electricity when the ceramic sheet is separated

from a carrier film, and when the ceramic sheet 1is

sacked in the subsequent step, the charge deviates the

position of an internal electrode. In a carrier film



6 the foll ow ng expression (2), the thermal elongation ratio (HS) of

the release filmin the longitudinal direction at 100C when no load is
..exerted on the release filmsatisfies the foll owi ng 5expression (3),

the thelmal elongation ratio (HSTD) of the release filmin the direction

perpendi cul ar to the |ongitudinal directdon at 100C when no load is exerted

on the release.filmsati %}-ﬂ es the foll o\vgion. extg{essi on §4% and 10t he
thermal el ohgati8n®r FPE-CRENMDSNHE The rf‘%t% TALCUR + BcFPEHIARE FhRe
thermal el ongaibod tAki @cehSERhrige the direction perpendicular to the

| ongi tudi nal direction satisfy the follow ng expression (5), 0.0961X - 0.45
S Smp0. 0961X - 0.PB(AFrtisuhfsreilrt %Xhies by adaryiiom (WMPad exermed sheatfilm

unit area, c X u f.0.2 MPa or nore but, 4.0 MPa or less,.-0.6 S
STD- 0. 2( 2) ﬁ%‘.(;ﬁ%‘(% %sgﬁ%%g %ﬁ‘gf(‘g’)ezsfo-@ g Qs HEr c0t%(25 BESRB-3*hsT
D(5). 5 nofucther fot heteeheadhe fadanofhidisriavention prekesabhyihas a
maxi mum hei ght rax) i he.range .of 100 .nm or re but_ 600 nm.or |ess
when its reggﬁ}géﬁ%{gye?n%%sl@ﬁlé@ 5% WWWt SQ-Seylgd surface
three- di mensb0aahesyl f 268 LORANRRS hiMBASHIANG- BPPaFRLUS) sFHELRER s 5
preferably, the rel ease |ayer surface and the surface on the side having no
rel ease | ay®tlWavell@ax® nuiiAgi ghearraex) félrdeenm aogmrel dures90 nm or
| ess, 30 1 eaPECLLYELY o when IBgaw el YLD & SLybpscdpLees di mensi onal
surface roughness asuring apparatus. Further, the release |ayer

preferalsl y Haseatsuelgchane econtentkrafs . romasstiormiore b 40 mass% or

| ess based on the Weh’lg% g? the rel ease |layer. Further, preferably, 7 the

t hi ckness nbh*@fitfof e VG tRiFE S dF1ERtY oR®YS 8.0 % or | ess,

and that inchhexhater abndiuheeldan dys B0 R00F 4€sSieFULLDSR: cpreferably,
the release layer is forned by applying a release-film 5 formng

conposi t i oncPBAgnfAsHsakicalel osteeticiedipdigiast Br ¢apacity. The rel ease
filmof this invepti Ls_preferahly a e filmfor_producing.a ceramnc
sheet. In parti cu@%‘lfl{;m?? §Fé 5%% %?Dgxrbley C’{él?“ﬁijrre%Zlasge:L ﬂ%sf%%)niﬁa%ir%%%? g a

ceram c.scondensestate wher®hiis iinvemtidaon umcindgss afdirhm okl rbhat is
obt ai ned byt aki ng t he ahove release filmin the formof a _roll and

u
whose rol | EbPFﬁcethﬁé’t@rhaslta S lerE RFtheRYTRNIR of BB BRYABFE  but 450

or less. This 15 ENVeREr9N ankChUdes & 4 0GRsse Of MSbPlemasrachgl ease film
for a ceram c sheet, a filmhaving the properties of the above expressions

(1) to (5).dBéSrmrBdent &f @arfilng @M. e | nveniloni20ia taksninyention,
o e huCoEFELLER, o Lieo! EREL) st LY e Sty e el er oo
per penditccul acntidttbes| ongietrudimalh dilteedtdoimesonef iaescds the w dth
direction Ognéggggg& E% C%%P%hat the roll is not deformed in form
when the above carrier £ilm is taken up in the form of a
roll. However, when the roll hardness ig too high, the
carrier film is liable to track the form of a roll, and
25 it is prolonged due to an impalpable defect of the form
of & roll and results in poor flatness.
In particular, in the production of a ceramic sheet
having a small thickness (1 um or lesg), it ig essential
to highly control the non-uniformity of the film. That
30 is, when a carrier film defectively has a thickness non-
uniformity, a coating of a ceramic slurry thereon comes
to defectively have a thickness non-uniformity, and a

ceramic sheet hence comes tc defectively have a

thickness non-uniformity, so that stacked ceramic



25 <Rel ease fil np The release filmof this invention is a rel ease
filmthat has a release |layer on at |east one surface of a polyester film
and that has a specific elongation ratio under a specific |oad and has a
specific thermal 30 el ongation ratio under no |load. The rel ease film of
this invention will be explained belowwth regard to its properties and
constitution. [Elongation ratio (Srw) Pn the | ongi tudi nal direction] In the
release filmof this invention, when a S tension of 0.2 MPa or nore but
4.0 MPa OEOE{,:@%%@&)H@%%%“ uﬁ%%?ﬂhda?aéiﬂ.e machi ne direction of the rel ease
film the elongation ratio (S eof in the machine direction at 100C
satisfies the flatdnolongnexpp é%—s%l YWO543%63 A ceramic | ayer/release film
conposite material is generally carried in a state where a tension is
exerted tﬁer 86h at a tenperature around 100C. Wien 100C is selected as a

t enperat ure copdi ﬁt@lﬁspet:heﬁeeé wt&owaecﬁhtrdt@&d O &bﬂgaméaﬁb ayaaetm@ést dgkep can
be estimate 100. 0961X% - SnDO. 0961X - g t he

expr essi off! iﬁ)(’fa)féotyés‘:eaﬁtﬂér‘r@teﬁﬁl tt‘Wﬁse@%@rcP%“%‘?ts BAFSY4 Phirign fut A ’@aSS%e?ﬁd Xis
a value o ratio
(smD) in E@ﬁ%b%%%%f‘tﬂ%t e e e Ny P0G B

| ef t - hand redegtdiliofin hibnaibinel diegoessi0BHC (g, a terhien 9h0.2 klangmsterbess0 MPat he .

filmin the |l ongitudin iregtio ate t han hecar ng .t ensi on of
L tor am o 07l IR HOMIA: LR Bl PadERY Hictid? Be b0 TSR PULIRASRR T i

shrinks 2@lioeng H}Kpﬁfsgl’)m yﬂhel’bldn@ﬁloh @emig |($ng;d>fmake ddj;er fﬂ@itlh 08 dir@tiGapgRndii@r
t hi ckness n n uni Wen t he el ongatlon ratio

-(SmD) in {9 t%sﬁfg?t*tldtrﬁépﬂeﬁfﬁ@&wbﬁt a‘@a@? @&Q%tWﬁ&ﬁX%iWéovﬁteuféeaéﬁ filpigyht - hand
~side of the @xRLSPShRickd o ttét@ngmhatnaﬂo%mé& Al Bml dufidhhd A tohsw.%g

| ongi tudinal direction is smaller than the carrying ten5|on of a ceramc

| ayer / r el egswsidi Ehihe depod eloecanent raid GISy)obthe tebensetfire if thalpneeding flirdchien & i | m

wen the onengatr BoRaY St R A Rl S M Sro TG e B bove.

expr essi oslofighjion rhthaHSHY) bftké REastfile §8hd diretdor ph@@@lch leth tha londinid@etdinediohas a

pr oper balmg V\%qth the carryi n% t ensi gg of. a ceramc |layer/release film
conposi t e gt &r i nodesd isertqdins thefrleaen Blsysasiss ttrﬁfqﬂawmewama(%éﬁ%mc sheet
to be 9 opkd H&addh ;ﬁtﬁ?HIS ?&'ﬂﬁé&%ﬁ@émﬂﬂt&%ﬁéﬂ AR 1 MR el §1%Bﬁ’c§n%§t fis D"f rom the
above point of view, the release his invention i's aB y an
enbodi menin thadinggiion herméwe!mjﬂgL@ﬁQiignblerratdz@ct(ost);ﬁ/tw fol twntg@mgtstsmﬁmal 5
direction at 100C when a 0 0 but 2.5 MPa or less is
exerted thereon in the | oén@g\q%?%(dpﬁgt" “%Oe@étaﬁl)énbz?vt ﬁe) rel ease filmsatisfies
t he above expreBs¢iniX i 2 )YensidhvViEd) exg@d bion ihatnitardSIH)X ish vahe of ongifawdi nal 10
direction an J] Ig@gatlon ratio (STD) in the width direction to be
descri bed™ &t é‘tr A Brmned on the basis of the follow ng expression. In
the expression, M is a |engtd) ofothe filmin the lgngitudinal direction or
.tn the w dth d| rection before the el evation tenperature 15 is started and M
“is a length of the filmif4stidhog-direction when al@enperature of 100C is
reached after the el evatlnggéﬁs the tenperature is % rted. That is, the

el ongation ratio (SnD) an t“he“étongatl on ratio (S E[‘f r epr esent that t he
filmis shrunken when theySareH®&ipnus, (5).

In a second aspect, there is provided a film roll that is a film roll obtained by taking up the
release film as defined in the disclosure in the form of a roll, the roll having a surface layer having a

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



20_and they represent that the filmis extended when they are plus.

El ongation ratio (SnD, STD) = (AMM)) x 100 (%9 AM= M- M |[El ongation
ratio (STD) in the direction perpendicular to 25 the |ongitudinal direction
(in the wdth direction)] In theswel ease filmof this invention, the
el ongation ratio (STD) thereof in the width direction at 100C when a
tension of 0.01 MPa is exerted thereon in the width direction of the

rel ease filmsatisfies the 30 foll ow ng expression (2). Wwen 100Cis
selected as a tenperature condition, a situation closer to an actual step
can be estimated |ike the above case. The elongation ratio (STD) is

determ ned according to the above expression on the basis of |engths of the

film 10 befigre ang-afdereiderfieanttiopat ment. -0.6STD < -0. 2(2) V\hen the
elongation ratio (STD) in the width direction is snaller than.-0.6 96, the

filmshrinks to &5 grigaensd@nthef PREDWIGAS P &S G FRE L RE Eﬁ?rylng
step of a ceram G, layerirel eagg fil @&%%}&M@rtﬁisamﬂv@ﬁuagﬁ t he

t hi ckness non- unﬁ?orn1ty of a ceranic sheet. t he ot her hand, when the
elongatlonﬁdﬂgrbﬁfﬂé»alnelbesaaduﬂmﬂﬁﬁﬁnlhﬁﬁl@ IPPHEPTiAbR -0.2 96 and

when t he 10e|on atio io (SID) |sI 0 nds t he
flatness ofStHERFIPRE |§$ﬁ?38$5€§éiﬁdgl e££ %%g%%?%% %% gﬁ%%l%l?n t he
wi dth directdonnbi Lg=a:Ceraphadhayet/ rﬁk&asmfakﬁemeposuhetmmralal is

carried, and the thickness non-uniformty of a_ceramc 545: eet caused.
Further, dushrbnkagepberaBgEaibehet v%%ﬁir{‘%% ShrThKagé rai’rﬁ( c |layer

and the el ongat ! %Bz?&l Lhe sEaleasetd |qar t9ahentascausad ool em that a

-ceranic Iay% s~ par peel e of f and separated. Wien the elongation ratio
" (STD) is oveelefs2 2611% lumedo & orhe e;sspduhe:.bal afice lserwEerr tseedhr i nkage

of a ceramc layer and the shrinkage of ther I t here
i s caused a probl SAFt REESE el BT 1y 155 P fflégf-’ed o q%hefggfease

filmand se8@@gE%QLnBT@@@ﬂapdﬂéﬂpﬁﬁbE@@éaI|§g(¢Em£&uLﬂ t he hemgbeedi nal 25
direction and thermal” elongation ratio (HSTD) in the direct

i

per pendi cul pund tthetl engiaifdiFml L8R eBRYSRY( Pn SPRE Whildh r?cjd:?r}%atttjr%rh)]

In the rel easg o d% th'sﬁaé&f? OQQadt bagt herpRlrghongaidr 1@t i o (HSnD)
i

in the IongF?‘ i“na r éction & 100C under no load satisfies the
fol | owi ng exprassimas3)no tlh:mci h@&mﬁaeheﬁgatm@nﬂwﬁ@rl(m in the width

direction at 100C under no d sat ies t I one (4) at
the sanme ti FEIVAFES rﬁ?ﬁﬁ%r e%§%n§é§?oﬁsﬁ i (Eﬁ%ﬁg% &%gé??%ﬁglguélnm
direction angd.;tl & hendder nahg et pRgat no@nidicoro HedSHer nad drerdinig by

direction satisfy the follow ng expression (5).
completed.

That is, this invention provides a release film
having a release layer on at least one surface of a
polyester film,

wherein:

the elongation ratio (Sw) ©f the release film in
the longitudinal direction at 100°C when a tension of 0.2
MPa or more but 4.0 MPa or less is exerted on the
releaée film in the longitudinal direction of the
hrelease film satisfies the following expression (1)},

the elongation ratic (S} of the release film in
the dirsction 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



-0.4 S HSD S-0.1 (3) -0.6 < HSTD -0.2 (4) 5 HSnD > HSTD (5).
When the thermal elongation ratio (HShD) of the filmin the |ongitudinal
direction and the thermal elongation ratio (HSTD) thereof in the width
direction are in the above ranges, respectively, and the thermal 10
el ongation ratio (HSwD) thereof in the Pongitudinal direction is made
greater than t thermal elongation ggi}l o0 (HSTD) thereof in the wdth

e

di rection, %%’f%%%ﬁ‘ filmin the Iongitudinal direction

and the shri nkag%ﬂ&%@(ﬁmﬂn dhenyd oif b Ibatibeqhions) ase weel rbakaseed
during the renoval of a solvent contained in a ceramc |ayer by dry| ng
under heat fahﬂmerlra oeg arpRo STyl sAapprreen atd 0% méd Mo thead

thi ckness n J@é&nw Ofie ardi Yo CET ARG |s%3éeirsﬁ3.%§e'19@t§6f§§w2ﬁ? be

reduced. 2 ermal elongation ratio (HSmD) in the | ongitudina
directisn w&cpﬂdfmicherma)l el ongation ratio (HSTD) |n the width direction
are determ ned onthe bas%lof thefollowg&c nth ressi on,

Lo is a length of the GhehT t?ljeoﬁl%?\bjr?ﬂdFﬁ \KQ’"ATH h gl %tf‘%?ﬁe%)é before

heat treat neniny :?I@dtﬂ}e|&z:@eb@ﬂ@hhp@fﬁhhﬁﬁchﬂl@ﬂ rtd hensarengiteeihan above
after the heat treatnent. That is e thermal elongation ratio (HSnD) and

t he thermldﬁm@mmo@trh@ﬂcﬁ(WJEID)HCPebqa%@ehﬁ ehgrted idrmiike st lek@®h when
they are m @{j repLesgnt %E@ rel;tggf d0d exjghnded when they
are plus. Tﬂlﬁmrra T%ﬁg%%l on rati oO &%D '? =1?AE§)’L0) x 100 (90 AL =L
- Lo [ Maxi mum heighd {iRemxd ] el@n@héloal zaseof i(F8wef fLhi henventi on
preferably has a
ngitudinal direction and the thermal elongation ratio
(HS7p) in the direction perpendicular to the longitudinal
direction satisfy the following expression (5},
$.0961X - 0.45 £ Syp £ 0.0961X - 0.25 (1)
15 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 < Syp < -0.2 (2}
-0.4 £ HSyp £ -0.1 (3)
20 -0.6 < HSep < -0.2 (4)
HSw» > HStp (5) .

Further, the release f£ilm cof this invention
preferably has a maximum height (Rmax} in the range of
10C nm or more buf 600 nm or less when its release layer

25 surface is measured with a stylus three-dimensional
surface roughness measuring apparatus. Further,
preferably, the release layer surface and the surface on
the side having no release layer have a maximum height
(Rmax) of 100 nm or more but 600 nm or less,

30 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 1C mass% or less based

on the weight of the release layer. Further, preferably,



maxi mum hei ght (Rmax) of 100 nm or nore but 600 nmor |ess when the rel ease
| ayéer surface is neasured with a stylus three-di nensional surface roughness
~measuring 5 instrunment. The nmaxi num hei ght (Rrax) is nore preferably 200 nm
"or nore but 550 nmor less, particularly preferably 300 nmor nore but 500
nm or | ess. The maxi num hei ght (Rmax) refers to a maxi num hei ght of
portions obtained by subtracting a datum 10 length from a roughness curve
det er mi ned byenthhskoksa nhreundifmemsitihaln stheatengdboyghiaess meter on the

basis of JIS. S rd.(,80601-2001: face.r ness, finiti.on and
Expression,ééﬁégggsnzbglg'gtﬁlgg %&%%%cgﬁ%%ugﬁggséﬁ %§5§Fﬁ§xﬁ&strunent).
The maxi nungbeegbtod5ieABaR) % ®ra leme nuimheilght, drecprabile and is a sum

of a maxi mum val ue of peak heights of the profile and a nmaxi num val ue of
val | ey depth8lefSEheayref Pﬁefpﬁ“‘teﬁebéétatﬁﬁ BHgEhe TReS8FPIr G 18T f ace
roughnegs negsilthBIcbRgbEYRERL €3 W ‘ﬂﬁ‘oﬂé‘éﬂ&ﬂ?%ét%%‘éh‘el&&e di,&6a1- 2001
20 is a neasuring’instrunment by which a stylus ves on a suarface to
measure devialimons of profile of the surface, a paraneter is calculated and
a profile curve is regc . J1S_30601-2001. corresponds to 1.SO 4287: 1997,
and 25 JI'S 30651-%‘61"%@?‘?‘%%%% g t%g IS0 3274Y 908! 15 PTEIFREREY ifum
hei ght (Rmax}1eapeesenins farMpsicduDipicd) £ctépamhei ghteand s useful as an

i ndicator for a_pinhole defect of a ceram c sheet. Specifically, when the
maxi mum hei BRELERHBRY - of Ta 1fe PEESETAYSF BuFPataS80téxBed®¥ 600 nm a
ceram g shegl HOLARE QN2 RARRU R Ms(& 1 he above maxi mum hei ght (Rmax)
exceeds 600" nm coneS to have a small thickness, and as result, a pinhole
.defect is easily Thausednvéntthe drieérdwmnds fhbm thel Anhztofisa rel ease

~layer surfacg is_lLess than.100 nm_, 13 .no lubricity i.S.,obt.ai ned,

taki ng-up pPBBBRESS: BYpbar i End tor GG TNT Ty  ToRASt 6188 poori® £OTM gy
i's, when thgsnmaxigum aelidghzho(s@r@@llofsmﬂ@@éelh?wrhagr baca «fetde rel ease
filmof this invention is in the above nunerical range, the release filmis

excel | ent i RaEdPegEe (Fvat Rds$ &Fd MR i R1E y458nf8*t hBSEond®id: convex shapes
can be nc eSS t-hat i1 CeS hayi.n t-hi ;
non-unﬁ?ﬁrn???gggégﬁéggg&%ggﬁ %éggﬁﬁg%%%hngggghgéséFt?’aﬁg%kgﬁgeihd%- 10
obt ai ned cefam e sheemiics sised .t @ grioduceavivegr ahiecpropdensers dherlee can be
obt ai ned a cgndenser i_n which ﬁﬁejﬁgsigional devi ation of an internal

el ectrode i 8°78Fe SERpFrEsSE. 1™ 1% 2l ease filmof this invention,
preferably, 15 its surface on the side having no rel ease | ayer preferably

has a maxi mum hei ght Rnag%j nmeasured with a styl us three-di nensional
surface rouBREEsYCREt 0T SRTEIFAIMBIT nore BBYSBOBORmM or | ess

si mul taneously w th haviingntbg-abeve Ldascrd bed,tehease.l gyer surface. The
maxi mum 20 height (Rmax) is nore preferably 200 nmor nore but 550 nm or
| ess, parti Eokaeltyopr efferralfliy 860 Nmive soretbues506frmred [tasss the The
maxi mum hei ght (. xé_re resent.s a maxioum projection hei ght aon, the surface
.on the si degﬁ’g\%(lﬁél I aﬂSI%rl(arleé:a“sleoq aogr?h%g%gflgjﬁﬁsgf'ﬁlecggog’n it Cator for
“the pinhol egdekeetionfl p2reemaiichisheais Speclbheathiyinwhed it g mum
hei ght (Rmax) of the surface on the side having no rel ease |ayer exceeds
600 nm a pBPEESATRITePE e éﬁ@ﬁ?f@ﬁ{ﬁﬁ“%@ﬂa?? eREBERY GO0 EFRIY pressed
on a SQEQerggggegggegiﬂan the ceram c sheet is taken up after the
application and drying of a ceramic slurry, a concave portion is forned on
a ceranic-sheet sUhkaceletlse dddvavd poris oimhest aodetseaseelekisekness, and
?S a reSU|tfiimPE%g%|%a%e%F%%fé%QéE%Afééoogeagaggggt one surface of

a polyester film and that has a specific elongation

ratio under a specific locad and has a specific thermal

30 elongation ratio under no load. The releage film of thisg

invention will be explained below with regard to its

properties and constitution.

[Elongation ratio (Swyp) in the longitudinal direction]

In the release film of this invention, when a



14 Further, even if it does not lead to the pinhole defect, a ceram c sheet
eventually has an extrenely thin portion forned therein, which leads to a

_ ceram c condenser defect. 5That is, in the release filmof this invention,
‘the maxi num hei ght (Rmax) of the rel ease |ayer surface and the maxi mum

hei ght (Amax) of the surface on the sideshaving no release |ayer are

si mul taneously adjusted to be in the above nunerical range, whereby the

rel ease 10 FRRALPE E%cél-ReiPs I it at nBs¥Pandr| dbesisciitsy, so that the
concavo-con p f ].C o] L aln n be .nore

suppr essed éﬁ%rﬁﬁgt%gegg¥€hﬁg{g%%%f§ é@%%% %Q?ﬁ?géﬁésggngﬁﬁhﬁf?ﬁ?ﬁ*ﬁy nor e
suppressed tahmbe tbbt ailoedatAsora resibt [ Sphentehedrhusy adiaimesh tes am ¢ 15
sheet is used to produce a ceram ¢ condenser, the positional deviation of
an i nt er nal YéFEELEGHe 3Cart e Cr GAERET 1stfp prites skl L Wik hepXPERESHOBUr rence of
pi nhol ess i n(&a)cergantersheet 16980 S LSSEMn FINeI DT 8o LD aﬁeﬁ%l ng
property of a ceramc sheet iS inproved. 20The maxi mnum hei ght (Rmax) can be
attai ned byg88pustilng cEHEieohdint iorefarefvhesei agtanmbvbren spebyamredand t he
enbodi ment articles to be cantained in.a polyester film,[Thickness
monouni For nEPSEER™, RE: Fort g a1 TERETOn L 68 Snd RTLIHELS 15

non-uni f or nekleicnethed at erealpediatects ondndition, ThRetkhirokaess
non-uniformty of .the release filmof this invention in the |ongitudinal

di rection i§l%P§FéP§bF}C§§G'@Fbﬁ”}é§%?u¢%r%E%P,cﬁ?e?@rﬁﬁF&Paﬁﬁ@~thickness
non- unifprmty of 5t | eage 4fi ldimof this i.nveptLEn in | atera
directﬁéﬂ is 3.0 862?6F§ss.%F#Stﬁésﬁaléagéogg}%1ofaf%?s invggfion
_preferably, the tRARckhessxpyasgiicforiity ¥ nishe tongioudiMak)dexectiedn and
“the thickne on-yniformty int lateral direction.are simnultaneously in
t he above néﬁegigéﬁ%'%%lggﬁégghlﬁﬂﬁ%rﬁi%ﬁlgryaéﬁgnog FePedSE 1 M%B8%cel 1 ent
in freedom bramat.bi efeeess nMexauni formty is used, -the thickness

non-uni formty of ﬁ ceram c_sheet to be optained can be suppressed to a

hi gher degree. WhEARSBUERE583OPEREISE 13T s fiwed T o tPFod e i wbme ¢
sheet and whercthysrobaisned 168f amLn shieet v syused §o-pProduce Gefam:C
condensers, there can be obtained ceram ¢ condensers having a nore uniform
capacity. FEbBm elhevabev@nsEsaisul ntl) t hieht hébkheksnaoatuaiskord thpsi n the 10

| ongi t udi nal..dj rection i:s_preferably 2.9 %or | ferably 2.5 %
or Poss, pafiTRuTSr Fyor Py 2 D 955 The TRi ChndEaZneR. RPTorMTy | n the

| at eral direetirgrings tprnefiemnakly &2.&Pawic | esger/meeepref €iably 2.6 % or
| ess, particularlétpreferabl 2.5 %or less. 15The thickness non-uniformty
I

in the | ongPPHBPRAI SdMPEEE Gt c T D adf usEedton the Basis s iakstret ch
ratio igp thgohongiitruhng! i¢i ke idhg FundNes: &l rbs: abgochbmpariant Lo

adj ust an auxiliary heating tenperature and a stretching tenperature in the
step of stréEhéRKngsenn2o-tine damgitudihat déravitonhedhe tWhekness

non-uni f orm 0.t I ral, diyecti can j.usted .qon the basis of
stretch ra?%%énéﬁbéﬁéIﬁ%%%%tfP?LIg%i?ggt?gﬁgg%g%ﬁn%%h%¢q%ﬁ%ﬁ%ﬂ direction.
“Further, itgreaakso thaporrhantradlmead)fisti@inc akxhdii af §eheat thg tenperature

and a stretchin% 25 tenpsra&g{e in Ihe_steg of stretching inthe latera
direction. EKBEREEPEr ‘3r odddienGhicteated 13 HHgss of a Fhémpdphsdef or

producixng thephekeaseahi kmeledihis 4dvani oo h@ﬂaﬂgtﬁ_gecém_\lﬁneror)erti es
w Il be explained 30 below The release filmof this invention~is produced

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 (Syp) is in the range

30 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



t hrough the step of formng an unstretched pol yester film a primary
stretching step, an in-line application step, a secondary stretching step
and a thermal setting step as will be described below. 16 [Step of form ng
an unstretched polyester film Before obtaining the release filmof this
invention, first, a polyester nmaterial t% be described later is
extrusion-nol ded to forman _unstretched 5 polyester filmin the step of
form ng an YASEIREEheR poEydangt tRdiRal direCtponhgagxbeusi on- nol ding, a

nol ten sheet,gxi-tuded t BLoWgh A dire, ot e%p%g?fryggg,’i §P%109%8gﬁgg sol i dness

on a cooling toll to obtain an unstret yester fi n this case,
for decreasfhgmcolrsbipainiverdas dm is poteferabpyeber abbpdimendl ten pol yner

is filtered,, prjor.to its |.t - extrusio ith_a_non-woven fabric filter
formed of s‘f’%?ﬁ*leggesﬁgpf-ggl%glgqml?aé:sl%a&% AW diAE SR 45 km or
| ess and angaveragenopening-ef whanla kEnQn JPrer btz 3Pp XM, Prn €8 Sput
preferably 10 km or nore but 20 km or_ | ess. Wen the nunber of coarse

particles if-EhBPPoPTMELSSs ‘e SSABES i e FeOBbbVethEnABRI I ERELRAR num
hei ght (Rm) r@be eBEN GG e JAILASE 4 Anprs st LacEsalilet NBopUr face on the

si de having no release 20 layer 1 n the rel ease m can be brought into the
nuneri cal rargesetid60 (Am.or nore but 600 nm or | ess. After the

above filtering treatnment, it is preferred to filter the |.t en pol ynmer
through a filter i% i fi Ogﬁa&}gﬁla&%t&ﬁen{s%@) ofnlﬁhﬁm@?gﬁﬁg&lﬁﬁﬂ 50 kmor 25
|l ess, nmre prekecabhyahd WROre Mt f B0 ko o ]iess, drestybafiore a die

opening fromthe viewoint that a thermally deteriorated substance can be
further renBvEBCE6CR BPghsr dfsfidd®hntht3e woki REAERELGRE PRMAERE can be

 brought int : f I ng%rmé' e. Furth h

Vi ewpoi nt tﬁgglgﬁéguﬁgt%r gogﬁecﬁ“p ye}&g:%rséﬁg% i sﬂ?n%ﬁ%vg%p?%\é%#éﬁbre%berty

of being pl amar, lehgich Efefrdra 6d o impriovel ¢heitntimfieddentacbnbet-ween a
nol t en sheet_extrude ram.a di.e and the cooling roll, and for exanple,

el ectrostat H:lalé%lﬁ wi%%‘o%ﬁéf”ﬁﬁ%%@?@r%ﬁfeanﬁ?%re eYRquPl SpPPEEation

cont acting met bedraee/ bhdpnefier ablyereft ayediné PEk MAr Ynsktehchi ng step] In

a primary stretching step, the unstretched 5 polyester filmobtained in the
above step 8ireEEAPAgWaSTUMS Y iE Yot yebt 29017 | 1 i seathed chedern t he

| ongi t udi nakﬁgi eggg%%o@%fb ROMES] iﬂgr{$35{:8r@§d'i|0f‘rgé udi nal

stretching" hereinafter) to obtain nonoaxi a stretched polyester film

in the | ongthadenghgd® idirr ettiign. (Syp) andl nhehies coaser, 1 qur ixart itco ¢he) pri nmary
stretching ste it is.preferr to pre-heat, the unstretched fil munder a

t enper at ur er‘EBEﬁFFFBn%(}S’fat( 'Fgl- A% i Yhet b ‘(’%1-12%% AF GulFUS .

bef or eland, afar cebiaireiphe s elierse did mimayi ng dbranybif rEnt Bhekness and
havi ng a desired_elongation ratio (SnD) and thernal el ongation ratio

(H SnD) in £K& PéK§i-tudi nal direction. The above Tg stands for a gl ass

Lranst 1o, Lompor Bk Ut o, st o B! ekt m 20n the
R AM = M - M
[Elongation ratioc (Sgp) in the direction perpendicular to
25 the longitudinal direction (in the width direction)]

In the release film of this invention, the
elongation ratic (Sqp} thereof in the width direction at
100°C when a tension of 0.01 MPa is exerted thereon in
the width direction of the release film satisfies the

30 following expression (2). When 100°C is selected as a
temperature condition, a situation closer to an actual
step can be estimated like the above case. The

elongation ratic (S} is determined according to the

above expression on the basis of lengths of the film



pol.yester filmthat is pre-heated as required is stretched at a stretch
ratio in the range of 3.3 tines or nore but 4.0 tinmes or less in the
. longitudinal direction under a tenperature condition of (Tg+2)C or 25
hi gher but (Tg+40)C or |ower. Wen the itretch ratio is smaller than 3.3
times, undesirably, the thermal el ongati dn ratio HSMD in the | ongi t udi nal
direction tends.to M I e filmtends to be
el ongat ed. %n t he gt %e?a a%lktsj, @%ﬁ%ae%h?%eeég??}el?éh ratio is greater than 4.0
times, undesirablyp.ehe epngatedan ratio (SnD) in the | ongitadi nal
direction tends tg be too small. Further,,K undesirably, the thernal
el ongation ratio %HgﬁD)t%ien ﬁ%qwq eft _?Décﬁnor?q@gr’fﬁéitt}b be too
smal . It igi¢es@iokd iessaidiBbr tOhAPL OYs asst pabChinat iseahi3 34 igmes or
more but 4.0 tines or less in order to adjust the elongation ratio (Sw) and
t he thertal S&EaAg&tEM YT ath o-HHSNI D)1 t i rhet desi fad themeeirgalincanges:
5Furt her, n_t tret er. filmj .retched at .a stretch
ratio in twg&r gn%% 015 5. ?’t ne/sf)%g%%ér efjb%%l gbéﬁﬂgﬁé% (r)nra%leé:&?*i T the
| ongi t udi nalagiseecttiten wndetnas¢ enperat Uf ereongdi bifoa efrihg+2)xGeesc hi gher
but (Tg+40)C or | ower, the thickness non-_10 uniformty in the |ongitudinal
di rection can ﬁ@ea(‘ijt@se&glatrbge.‘é"%-t%? %@@9&%@}% ERE-6t riéreh ¥at¥Rein the
| ongi t udi nak,;@ice @it o 00s | D¥%-gdhe: ki hh CKpess sNaRsURALer iy in the
| ongi tudinal direction tends to be deteriorated. Fromthis point of view,
the | owk? | iedHOnSES ioMm (it ke r e¥wh Aat Lergert kédroryi til nallndi rection is

preferably I J18S e retch rati,o._in_the | angitudinal
direction i :séxiéé%ldhi dh?q{gfﬁ%%%%gga(ggyt%%rg%gﬂeglﬁﬁpﬁfg Etaé_’iersi‘e%u%y Sfonoaxi al
“stretching ithet lé dreyegi tardi ol tidé r £C1h ohn i bheheigtep ddfrestrrienchinigd n t he
20 | ongi tudi nal direction t/endjz to bg, oor in thickness non-uniformty in
the | ateral adicregéﬂl&n,la_é’ﬂ OTTeTR2Y ot Y8t APFPREL FEn TS L Grs “&re partly
formed, so that-ilds,i aurld able 49 bendid fhcultnt eoi-RREQVE £t Re Lhi-gkness
non-uniformty of the release filmin the lateral difection. 25[In-line
appl i catonsdiegs] 1s causgg. afyniidme GApplicdthioroevephadance
rel ease-1 ayerf 1N 0 i 10 ( e.so i referred.to as "coating
agent " herel%r?g teregrn) %lhs(\E app illIg%%]% %f %e%%‘tgﬁ%%wg%?f gcg‘ngf %thﬁe pol yest er
fi | m nonoaxiedloryastiret chiedchian 361 ¢dee | DGt udheak dir eatised ian an in-1ine

appl i cation nanner, ereby a polyester filmhaving a coating filmis
obt ai ned. Tﬁgto[fﬁqse,m ttmj?tr ét e%%légmja er3YSY f of nBaT by Yappry Ay Otf%e and
rel ease- | ay@ephondid CARROSIHHLOR IR dhae Jpneaxi @l |y stret ghed figlm 19

As a coating agent for use in the in-line application step, it is preferred
to use ah aquédiis Cchatdnhg 9% fui dhedm Eniagbahvaguedbs sherimssett iofg

silicone resj 4t t SCL i yel. ~The nethod for the
applicati on%'l s%e%%tmg%elc%%% y%?%?%d?ﬁ%%?g%#g §%p F(E:Eagie(%ﬁarsreet k%eé‘gmkﬁgm as a
met hod for goplryi R darclaguecus emudsd an waokbbemuskrdt Zheeeaaticngaggent can
.be applied gnto tgaﬁ})olggis%ﬁr %%I monoaxi al ly, stretched in the

‘L ongi t udi nal**dFFecttor’ tar ned* T n" T He fidn é;d“aﬁn@jt FEPERPAGSst ep, by a
met hod of rglireiroatd NhaSPISY £08id NBis, gl avyr @ Heoatd M+ JBvYef1Se gravure
coating, slot coating, or the I|ike. ~ The release Tilmof this

i nvent i ¥n ha&s rgcitdgirurca:d rhevana t el gosat hop ageht oi $Happl ided dhre an in-1ine
15 applicati nner . . se. fj of this..nvention, the thernal

t r eat ment tga{}ﬁer&r% eéjséeﬂ?%l{‘]%%g%%n%f e\%ﬂéﬁcg:ln b?/n%;l)p]‘lgﬁﬂaﬁt F?érgsﬁtlfjﬁlg agent in
an in-line appl itdat ivdritanhersct het) carryi ng out stretching in the second
axial direction and further. carryi, out thernal 20 setting. Thereafter, it
is treated in an o -thj’ienéer?ﬁﬁféer gj&%‘}j Ho et IRVepplPed. tTher@PERRL the

t hus- obt ai ned dridamiGan he- usedd 0 therget %hgli%%d%{a@%ﬁfé&ﬁ ale 1n

whi ch those properties determ ned as target values for the production of

t he rel®&se Moi0l°th uhde25 npariitaculsart,i e seltdrgatd dowatd ceSd) siant he

(3), the thermal elongation ratio (HESrp) in the width
direction at 100°C under no locad satisfies the following
expression (4) at the same time, and the thermal

elongation ratio {HSw) in the longitudinal direction and



| ongi tudi nal direction, the elongation ratio (STD) in the width direction,
the thernmal elongation ratio (HSnD) in the |ongitudinal direction and the
~thermal elongation ratio (HShD) in the width direction are maintai ned as 30
‘they are. That is, the release filmof this invention is a release film
excellent in dinensional stability sincélthe target values of properties in
the production of a release filmby using the in-line application of a
coat i ng agehhectherimggt & loheatdoetrafaluedHDh) f ERalthe2@isitdperti es of a

rel ease film : ek d ! Lch a coating agent
is applied % gcglgﬁgegatﬁ?% cggfepo yglsc%“lél;hfi %%?%gsa%ggmgﬁi'ne application
manner to form a rel gagsexbayer,-cbithere is required the stepzpof renoving a
solvent contained in the coating agent by drying to cure a resin that forns
a release layer. rfA-fhé& 8fep of- &uring a resin that fornms a'$kel ease | ayer,
it is reguired tngQﬂogy @T%errperature around 150C, so that gsyelease film
10 having a release layer formed by an off-line application manner has

i ncreased el ongat Wbanr &beos sstg i @ toedtomyt tual ral (dfwectiforrhend t he
width direction .and undesirahly. dhe fllm s, elogoated inthe step of
carrying a Céfam'Cc layer/T ease ti1m corrpom?e material. -Tn the rel ease
filmof thislbhyenticon,rathie cambhgtageadfi snapplkl eddoh an taved ide
application_manner to obtain a coating film Thereafter, a solvent can be
renmoved frofrEhélcdats APTYT mABE R vi %%?91B§1Kea§n§0t5‘5pltih§ﬂmaﬁ each
step of; prezhealyisry &f teft ddheanpl i eakLaRs Shr ehehiing 4 Jdw.. second axi al
direction and thermally setting, with result that the resin contained in
the appl i eddéracitigragentnaskn dreaigedohan behe orhedned ehengeltéase | ayer
~and can be cl osely, dher 0.t he,_po er..fil m. Therefore, no special
step of curifﬁglaé}%’gaﬁi J{t’r}lgefg?%n ﬁ% gkrlgll %8?_581 fié"éfﬁllCrtéL ,n’sot%%at a rel ease
fil mexcell ehtimkadisTetsitonal resltiaid | £ yiwain behobl ahgedudithbaut the

cunber sone steps for obtaining the release film  30The release filmof this

i nvention h&sT&Fedfurdd i that™tHe toat thg- agent i SR&pprred onto the
monoaxiad |y s3tietGhed Jfid Mdim athidhdddesa@pphé CahtORRBYAEr osWaen this
enbodi nent is enployed, the adhesi on between The rel ease | ayer and the

pol yester fislohmveat boritepirovedin 2Iiceatherlayae bur flaptiagt ungelyre cont ai ned

in the rel ease .l r..can si | justed_with_reg to its ki and
anount , and%t@ﬁléar Zayfgcé‘ﬁ %e Cjtt;éraroaL ucéed%/ldgﬂ%%h}eg %%ieg CriOng{-%eal%rrﬁ‘r ovVEl ri%t’ of
prevention aehepeeli thay=gi ngon-Skher sohi dy cofit endrincthemteatiizpgragent i s
preferably 0.5 mass% or nore but (%0 %ESS% or less, nore preferably 1 nass %
or nore but Pf5 aékg?ep%er Wekffarly preferably 1.5 nass% or nore but
10 massPpor |ess. Phen e -S0ld1d LM A iheegaling agent is 10 less
than 0.5 mass% no uniformapplication is liable to be carried out since

t he coati ng lagemntudsinadpeallrslorra Pol yieke ekheirhal satpagetdon mgtile _
application the, coating. n.onto.the I ter .fil urf.ace. Wen it
~exceeds 30 rg{s%aj; Jt%e?ﬁeéitglggﬁe |lrgrgégéégs%%ga&%?c?%m&rzﬁefg]cﬁha‘{&f gﬁagsllnsg is
~caused in the reledze layarg aht@raed ot hatlrl thecaatpngsagent 1Ls id able to
undergo gelling, or that an effect produced_does notwg%é faor an increase in

the coating €A=" [Secorfdary St ridteht iy StePT 1261 ATt Ke IS8 HRd&Y *SEr et chi ng
step, adbi agalde HdHt ched didn | syabtai ned; by-stEgt chi Ryt e pokyester
filmhaving the coating filmobtained in the in-line application step in
the width dithectdagre (diordet bomeithores zeferredetbeat tipathenitat Shalt
stretching ihse,r Ef:'hrs]aaféheerl)mal elongation ratio (HSy) and the thermal

elongation ratic {(HSey) represent that a film is shrunken

when they are minus, and they represent that the film is

30 extended when they are plus.

Thermal elongation  ratio (HSwp, HStp) = (AL/Lg) x 100

,-_
o\¢
—

AL = L - Iy

[Maximum height {Rmax)]



25l.n this case, prior to the secondary stretching step, preferably,
auxiliary heating is carried out under a tenperature condition of (Tg+10)C
~or higher but (Tg+30C) or lower, so that the solvent contained in the
"applied coating agent can be fully dried, and that the 30 subsequent
secondary stretching step enabl es unifokdn stretching. In the

secondary stretching step, the strefchjng i.s carried out_ under
t enper at ure condi T F GFEIERIFENT Eb@%eﬁnﬁﬁpt€?§+%®fed?a%ma}s a
preferably an g lh&fdhe 2&Nea) | B LeBPeRAlH ede Hghesoduin (d9+70) C or
lower in the wdth direction at a stretch ratio in the range of 3.0 tines
or nore butlés® whemstle febsasehenyehe ssrieceh IatiarSHrehe wridt &
direction is_in the above. Lcal r , - i ol yest er
filmis excsefrﬁfﬁﬁ? %r??éeﬂg%q%’l?%{lnéghigcuﬁ%eg%% rjft)cﬁl ni L%Sf Snp%%ﬁqﬁgrtlﬁe | at er al
directign. Mhen-ihenst reiehndaihoni hetib@owi didaxii £ ecthber psetfeaddw, t he

t hi ckness non-uniformty in the |ateral direction tends to be deteriorated.
On 10 the ot her™hadd, "GhenPthe S BICRY atSiF i PAHe Wt h-direction is too
hi gh, the f&gtiﬁaﬂ:wbé@otﬁmbéﬁa!ﬁo%r Rg e pRoductions t hereof . Fromthe
above point® of view,“the stretch ratio in the width direction is nore
preferably 3.5 tiTEs maximwe Deights (Rinpes veiergstcl18 BaREMURDr e
preferably 3.9 tjnes or re_bu I less,. parti |y preferably
4.0 tines O}Peﬁ%}%e Bﬁtpﬁ?g??%l?regggé‘?’ggsﬁlsnsq{mj‘lrgaclstn%/rg%t%o%%%rt her, the

pl anar 19t r ef éAgtat Evofl Ongotiydhaak stnetc Rawadingined aberatassrefch 20
ratio) is preferably 15 or nore, and the freedom fromthe thickness

non- uni f or n‘ﬂl‘ye?ndélﬁﬁﬁ_sB?nﬁ%esl%ﬁéicﬁudi%mtﬁsr%d‘ﬁw alrfd ’_f}ﬁ% Pafeéral
~direction c855$c§5?§£gn&g9&0\(5960'{h§ Owlq”ﬁ@ﬁ%ﬁ%ﬁﬁﬁ sks.nore preferably

16 or nore. rs’rnvéentron, prefera stretch ratio (to be
sonmetimes repéeLnedibn asd"Erpgetediongl Bta%t ch Railo" derbimaduefjgcédn the

primary stretching step _and.the.stretch ratio.{(to .§8[H3t' eferred to
as "lateral r@P?éP%ﬁsrgg?gurﬁrelgeilﬁlgf:tré’ﬁerf% t hg@ls?eén%%&ary ﬁ)é?ﬁﬁ}{etchi ng step
satisfiies thensel atd enshispirefm lleagibudonak stroetich watd dsSd ater af stretch
rati o. Wien the relationship of |ongitudinal stretch l’fti 0 | at er al

stretch rat "exigu¥avrsPredl PREXelGHGHEITDIPT dthD Rrﬁ’ﬁ)} Fn?Phe®l ongi t udi nal
di rection, &Qﬁiﬁha“%&bengagﬁ%@1§§T@e¢€h3 2% thee Whdt hi diregt kap, the

thermal elongation ratio ) in the |ongitudinal direction and the
t her mal el odgatinrodengtho (HS} thyihe wiudtilecd reedhoessamdeseasiyy

trolled h_that t , ' T I ti
Crop] o SHE rbBhe AP MRt R Y R 7 RPPETCRER ol vest er

film obt@i ned nmbheuseaendary rsineettchingrsi€p 4 ssthengambyesebntae obtain a
rel ease film 10Although differing dependi ng upon, t he kind of tggggol yester

const it uti n§UERECFoltPeFESE VLR RS 1t rraf IR Let +§ ngtt enperHf
condition ig ?faglre%@ry 1lsn Bheanges ofnd Tag"’ﬁ?P&ﬁPé fhgher 1but (Tm C or

.
lower. For exgr&rlpl , when the polyester is polyethylene terephthalate, it is
~15 preferabkpctheledal |y set in the tenperature range of 180C or higher but

235C or 1 ower. FuLtheg, yhedoble RN Slad S PASS Y4 #N252, 6- paghthal ate,
25 JIS B0O651-2001 corresponds toc IS0 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
20 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, é

pinhole defect is easily caused. On the other hand, when

the Rmax of a release layer surface is less than 100 nm,



preferably thermally set in the tenperature range of 185C or hi gher but
240C or lower. When the thermal 20 setting is carried out in the above

. tenperature range, the desired elongation ratios (SnD and STD) and t her nal
"elongation ratios (HSnD and HSTD) can be obtained. The above Tmrefers to a
melting point (unit: C) of the polyester? 25Further, desirably, the therma
setting is carried out not in one zone alone but in a plurality of separate
zones, andna YUBOIprEftef abt yokaRiNed  oft LRF Y G IRRECY ohesPoRber

t enper at ur , exanp), en .t ermal setting is carried out
in three z%ﬁlggfgﬁcﬁ%u%%ﬁzé%er atgfewles%go%t%rotgﬁ ed such that the tenperature
in the first zon&€tas 180C wirerhi gher mgutim@th0Bedphlicov@®mzxand £t rafl cklse

tenperature in the second zone is higher than that in the first zone and
the i ghes AP HATFHEh Janbee ARASHARe SCatbatntdHes | OTREE LHr G5zone |
lover 24 thanpdaindde thenseceRd zaReeand Hes 1&eleafe 180Gn0f shi gher but
200C or lower. Wen the thermal setting is carried out at the highest

t enper at ur ¥t IRz bAe ahdaENEE S oWt EpEr R r eaRBaRlehat of the
second 5 Zo&erb&a(bcgbc??ﬁ@éﬁdsﬁgﬁ% %%gx %'ea@l%h@:f'c(";ein%spéé]@sﬁgé?%s E{lég‘o%oabe

obt ai ned can bé nai ntal ned we the't non- uni f orm

ceram ¢ shesiraair: beheeducedindhe thivkpessohdoraiheotthetyal setting is
not specially limted, and it |s preferred to carry out the 10 thermal
Cotting. fOTRBEHIS FoR 3¢ <OPEAGTGE RS BuF 260 Sec i Giiq dubts -

Further o fosp@dissdifg-dhect Beerl i@l onrgat itQn dxatdid HSTEY ki the rel ease
filmin the with direction into the desired value, the filmis preferably

rel axed in ¢PRdaBsSEY nathevRecon Phe bfredimEd setqdieRsep Whi vBithe rai

‘width is narro . . ut % aor [ ' tep] (Step as
required) ?%eer%%%g%%g?gﬁngéyggﬁﬁg%iﬁ§£ﬁ¥?g%n%§§§%% %ﬁ%%%g?%% ?g an
optional cambtaéigsspepeattér the thermal setting 20 step. Wen the cooling

step is provided,_the release fil.mto he ohtained can mai ntain pl aneness
welT and the th CRhOSSE ORCSREF of My OOF TS COVEHLL Rhodtt Seir BT educed.

In the;go0l iNg StePacthencoAki BY dieS ARAIRS Bl w2 Lo riggeput at a
tenperature in the range of (Tg-30)C or higher but (Tg+20)C or |ower, and

it is prefepadigraaiyikedsont TRREiAYE dedahty Giragépafgee ZErted1bkeé t he
above ther ti t e i 5&9%{ re. Ls..|ower an the
above nune??%%fgéa%gg?éfﬁng egﬁg%'Séﬁgﬁgk%gﬁ%o ra |%sﬁ?t§5fx$ﬁs+gy

soneti nes twendot ombeetbotsaabl nmOaxt Heesat hemrhiardhe aviiehy t het bobkirhgy
tenperature is higher _than.the abqove nunerical r e, ungesirably, there is
Caubed o pHERSTEAGHS! ACRAT SHSBb R S M I B TE08 nt o BT o1 de

ci rcunber entd abht 25RAONE I 1BNSEVEN+-E £PRYBI Gabopr aRebk amdan thite meanter |ine
portion of the filmalong the |ongitudinal direction are equivalent in al

di rect i ons.nTher pheAdneRd it FuwRircly oB1s i oy et Gt A®nofr smphceRsEfied in
side 5 circgﬁgeﬁﬁngka# partions along the |ongitudinal direction may take
-pl ace when e above ﬁerhally setting tenperature is on the lower limt
~side of the preferiedndeimpenahati ghrangesxWhiréperetsndegreaaxsmuel ati vely

small. 10 Polgester fiLnP Pol yest er]
projection height on the

gurface on the gide having no

25 release layer, and 1s useful as an indicator for the
pinhole defect of a ceramic sheet. Specifically, when
the maximum height (Rwax) of the surface on the gide
having no release layer exceeds 6C0 nm, a portion where
the above height (Rmax) exceeds 600 nm is pressed on a

30 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

regsult, a pinhole defect is liable to be caused.



The polyester for formng the polyester filmused in this invention may be
a honopol yester or nmay be a copol yester. 15Wen the polyester filmused in
_this invention is formed of a honopol yester, it is preferably a

"honopol yest er obt ai ned by pol ycondensation of an aronatic dicarboxylic acid
and an aliphatic glycol. The above aroretic di carboxylic acid includes
terephthalic 20 acid, 2,6-naphthal enedi carboxylic acid, etc. Further, the
al i phatic drsdies nceveesibt Ayl BRESgRPEoread ihyHehe iyt defect,

1, 4- cycl ohex j h 0 ol - I film
used in th?%qgﬁ%%n %o%ﬂ?%Eigg%P§I?%%?u§g% 5%?3%5%&%@%%?P%?ggﬁ%ﬁiﬁg§%

25( PET), pdometidiy|ener@i6,; naphthalatdés( PENg @tmenic condasesrt he pol yester
to formthe polyester filmused in this invention is a copolyester, it is

preferably‘%? i ymer obtai ned by copol ynerizing 20 nol % or | ess, based on
the total acid components, : 8f tBedi-6BEREXYIFIia 3@ A AaAndlinte @b yCohe as a
third conponent. - Exanples of the dicarboxylic acid that is_a nononer

conponent frsxithien copbEiEst e nc? udens sEPRERERI ¢ 6T d SUFErEFh R i ¢ aci d,
2, 6- napht haékgé_‘%g%gﬁwaxx@igh%m@mé;@)dg% sRE, dur3gacke atidsiguycarboxylic

acid (e.g., oxybenzoi ¢ aci d, etc. ese can be used singly or
i n conbi natizon 10f heoreilensee lafetrheme Eimtihergnddies Iy yedjusoefiorm a

mononer conponent for the copol yester includes ethylene glycol, diethylene
gl ycol, propyl EhetBegh 83?,“%@@ ﬁg&ioFFQQ%%c§%§5 aﬂgﬁihéﬁﬁ%ﬁSI,_
neopentyl gtyGRl;sebgee1abtitt haseugandee AlsethssNghyd OTubhi€otbi nabi on of
two or nore of them O these, the material for the poI%ester film

_used in thighanvehei ANCSVerePavas Fhanss yelt hy| eeeanoc t ehepht hal Bfe having
~ethyl ene tepephthalate uplt i AIOUN, 0l 0. dT0L 16 OLp IDY & cEE]2EaRLER0 DI %
y I"at e yl

or nore, or pd?ye ene-"7Z, 6- napht avi ng et ene- 2, 6- napht hal ate
uni ts anmouritavfn80a mah%camessr eonprefidrat yt®0nont 5 grpnes esdandnt be

pol yet hyl ene terephthal ate is 15 particul arl referred. nerally, the Tg
of pol yet hyPRre=p @eph%ﬁa?a?@stta W%ﬁpt§2§%¥%é4ﬁ1§hﬁaﬁﬂ%{rﬁF%%ﬁfgand when
a pol yethyl ghect e gphikhal ate Jidomdas heammsedoasdansarli erefil mfor the
production of a ceramc sheet to be treated at a tenperature around 20

100C, in papdstuiapali devdiareesi efalerstidpis Tyl dat P RgrPR® SPBpPRas becone
probl ematic,. | n t top, t-hgctel eage Sddam.of \dhise invention is
excel | ent i%uﬁlg%%%s%gﬁgl&eééa d|e'l [ ?1;7& glg t’ha?l%l t %u"ﬁ y nexﬁﬂicfsnﬁl tIgi perfor mances
as a rel easéenf il peewen ovxéredt das: Usedswgiplee 25t enpanathemndme f athever t he
Tg. [Additive ster that is a raw nmaterial .for the

) Th |
T yontor | IPEkL inEdPEREE Y [T en ey Shdeh s TaeFePea  ori e for

i mpartixg | ubri ci éyeWhehigukd @i 30 FakmedanThe kicrd iefed e particles to
be incorporated is not specially limted so |ong as they can inpart
lubricity. Spaeptigal Iyhe tapfiddm b parfitiesingor ‘é?égﬁPe,POéV“@Fl i ca,

cal cium carpopat g, MRGNRSIMNLCYLUALE DAL U 527 BEARL Enegak Al 4M sul fat e,

~cal cium
e polyester f£ilm.

[Thickness non-uniformity in the longitudinal direction

25 and thickness non-uniformity in the lateral direction]

The thickness non-uniformity of the release film of

thig invention in the longitudinal direction is
preferably 2.0 % or less. Further, preferably, the
thickness non-uniformity of the release film of this

30 invention in the lateral direction is 3.0 % or less. In
the release film of this 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



27 phosphate, magnesi um phosphate, kaolin, alum num oxide, titanium oxide,
or the I|ike. Further, such heat-resistant organic particles as
_described in JP-13 59-5216 and JP-A 59-217755 can be also 5 used. As other
‘heat -resi stant organic particles, for exanple, there can be particles of a
silicone resin, a thernosetting urea restn, a thernosetting phenolic resin,
a thernosetting epoxy resin, a benzoguanam ne resin, or the like. Further,
there can beangeo Lfslédpit)tp@ééﬁiprt‘eﬁl@é paitsileass dhitan eyl grecipi tating
part of a d t fi sp ing the
t hus- pr eci pl]%g%3 <§8 &:F@g% &r%f%r? %ﬁi %"ﬁ/l d%grﬁgto% D? Msg%lygé% The form
of the partmieﬁm‘aaé nnsp.ammri@xtrhayamva Icse faubi ¢ cshge*ar*e:mbte speci ally
limted, and it may bé any one of theforms of a sphere, a rod,

flatness, ePRLAERFENERT PEs SHEPIFESE stﬁ%carf?%:g]@?%v‘il?Qre%ol dft e:‘%t%‘mhare
not spegially, kipahtedsifur tl@eh,se@/\gcprpm@(:glQd@eg£m§@e§geg@r tihel es can be
used in conbination as 20 required. The average particle dianmeter of
t he above pehenctbusi-obpedhecalsiey it Fhart nbe eubed lopm-’@ﬁtupéss mor e
preferably02 m_or, r f 0. n v e particle

di aneter is® Tzesslf:hgr?%% %S%% thgl% parlJtL %l\j/\ggén %gg{‘%gaggr egate, and
the di sperstbhliehyetrlereafinics &S ametd rr&siﬂmuféapaemy Wten‘bmttlee(ceeds 1 pm
t he surface roughness of, a polyester filmobtained is too hi gh and it is

difficult t®CAUPUTE MRS M mith Kl gHinNg R ornt ARTFeFEadB [&Fer surface
of 30 the rebgaseyhbiihanand fhe mpaximim hei ghir (AnBx) 9notheeskdeBavi ng no
rel ease layer rnto 100 nmor nore but 600 nmor” | ess. The content of the
particl es iprefporstled 2f.¢r 4 parksswy Inﬁb?rttct@larhyméemtyééweﬁ i Bm i s
"preferably 8 01, mass% or. r, s(V r raply 0.01
nMass% or é G T eSS S esl? Vé% f:f\ c%%t ]é%ﬁgo?‘lt ersgr gg is

| ess than OpQéf@&&&lyt e d wordrcites f tﬁcf]ﬂefpkﬁ'féeaﬁ$yt9 bexi asuﬂfels@ ent.
Wien it exceeds 2 5 mass% the filmsurface |s liable to be insufficient in
fl atness anB2&rBEUAREdY, Preferabije Gt hodobf LFfREor porating the particles
into the pol VESteﬁ’hE' LmiicsnRols SReChAlH shld iy ed, and tonyeptiopghly known
nmet hods can be enpl oyed. For 10 exanple, Intended particlés can be added at
any stage oflipeetiorngarhéspaidiestterd awhiteei babssppéf ar pedetohi ncorporate
the particles. at the taeof esterificat ar after co t of an
ester exchaﬁ glIQEé&Igj Onog]ttﬁlémfal é:locée(gg W't h bam?tekté% iongP!cL)g %ggo

pol ycondensatnp@maﬁﬂ t’dlel’adjtlhﬁj’ %m}bﬁlﬂiﬁy Bﬁ@tﬁmgdtﬁmﬂﬁﬁ:hﬁdrl@n andi ch a
slurry of the particles dispersed in ethylene glycol, water, etg., and

pol yest er nét EFTEISTENY BIBIRFSE B Srednstof 5%@@%%%5&%5%% uder, or

a methogy i newhi ghyydiy pantdicles-and fol vestetnmkgesal ﬁogouﬁa%o%%}ed by
means of a kneadi ng extruder. [Layer structure] The | ayer striucture

of the pol yést &hef illghemnl kﬂlsracmﬂem|W|@en@ﬂj§§é@daphythﬁnbﬁ@ds gad it
my be a single |ayer struaturg or, 4 | Amigated Layer stiuchure, 25 When it

s alam naf’ Iayer s ructure §t ruc ure— o our yers or
-nore in addiikiteratlo dGtrdietidres ehirtowed ayier si andi ddiragpdayens as far as it

exceeds the scope of gist, of the present invention. The | am nated |ayer
structure i §%A8E tspeciBPIRL 135 tlg’oatjsi'éﬁe??‘%?”a‘él’}ﬁe fOfNE| GAEE LAt Hat ed

layer spguctures.-fol-Lexaimlie OfedVdB sALBLALALBLIL tALBl AL ghc. The

above A, B and™C stand for layers formed of the above pol yester, and they

may be the samecdricgdifferent. A stands for a layer fornmed of a pol yester

which is Stgwgflgg|96r producing release film>

The method for prceducing the release film of this
invention having the above properties will be explained

30 Dbelow. 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.



29 . simlar in particular to A [Thickness of polyester filn The
t hi ckness of the entire polyester filmin this invention is not specially
~limted, while it is 5 preferably 9 p.mor nore but 50 pmor |ess, nore
"preferably 15 pmor nore but 38 pmor less, particularly preferably 25 pm
or more but 31 p.mor |less. <Release |&yer> [Silicone resin composition]

10Preferably, the release layer in this invention is inly formed froma
si licone ré&SFRP cRORpOSFPLBH & né‘@sitlreﬁtﬁ)setd;tﬁcgl}é%s%%regng?'@# on. The silicone

resin conpositi o £9AL abP8a i ASnEORSEI béeRlk sCONPANENSS, tlaidmi n agent
conposed of a polysiloxane having at |east two 15 unsaturat ed,%roups or at
| east two hydenrybngr 64psEt . 0B BEtUYesttahawt ¢reka ot ecifed&RETa EFoss! i nki ng
agent conposed of a_ hydr _pol-ysi Vi wo hydr ogen

at oms bondi fig=Hi F&cF rﬁg’gg’%s' %ll)él(?r# get%%p%? %I‘g?%%%?%s@?%e?hi s invention,
an aquepuspe@gkikngrl ifquind 120 tlroatiary @geiymingt ahnitngtrk&cllbove silicone
resin conposition is applied to forma coating film and the coating film
is cured tBoLBEALETT élddse | ayer. ' The silicone resin conposition in
this invention is,pratecably,-anAGa0US) |4 cRoec £@SbneceMpasi-lited. The 25
aqueous silicone resin conposition is excellent in stability when it is
prepared i nhrbeghormddfe aritdmasionrwieh +esaPpleRatot FOLHRESS  of the
coating agent can _be increase t her C ribed

| ater can Secé’é’l%é@tgedfc? om A ?(/:]\?t ej;!rric oi%%égfeggﬁégr ?gg:y‘aetﬁt%se,gef%?%xanpl e, a
sur f act @nt 16ORAIsNidRGNDrEhyilOxyds gnoupsacan perusedesard: tthere can be
produced a hi gher effect on the inprovenent._ of Er eve%t.i on %f pe%liocrhargi ng.
1t is al sonslamerteddainamey vi 2vpdt hER oPOEXURF onffental” Frotedti'sh to
~enpl oy an qquequs coating 30 AgeNtich a nohDwbbies iravenld @ilddie method for
curing the silicone resin conposition can be selected fromthermal curing,
ul travi ol etfcomddgyf edEctnorss aghat 1 osagar Wagesshevé n%kd & mal curing is
preferred above all. That is, a thernosetting. silico resi sition is
preferred &&aaigy Wnet 7 ¢4 n°Tonposi ?Pgnénl VFﬁlag%i ngjéaﬂgﬁ{od;,ogn%gl yest er
film hﬁgi ”gm@ £0atd-ng fid M b suRbsai Dedsi Nptbeeirablliyna cappl iccaticare st ep as
descri bed above, and then 10 heat-treated in the thermal setti] step. Wen
the silicormy & nueodposs s s onWi8nat hRePHBPEL Piig Cﬁ@?%ﬁ@?@ﬁrﬁ%s

conposi tion, . a.,6r 9551{-Aki Ngs T g86LI0B=S 1 AT eFRl e®de heaindr eaiment in the
thermal setting step,” and the curing of the silicone resin conposition can
be fully 15nproceedeeighth(Reoot el wplel @aselt ayetehadi ngrys%cel | ent

properties such as excel | ent el easahi LiLy 98 be SMANELe1cace FOT the

above reasontt @ aqtié ermosettrng Silicone resim composition is
particglar | yzpsef ef r ee ase 20akbe il cane bredirvweinpdsitd omén this
invention. The above "mainly" is to nmean that 7% rEiaOsGSQt or_npre of the
rel ease | ay@imebhhgel BANEReCLel88sE™ SyeMARS M- 9% F8F idd 17omi t he

silicone resin copos}tign. ;B6=Skkicapenyesi-acanpasi ticondray be any one
.of an 25 addition polynerization type (the main agent is a polysil oxane
‘having at |easfetweduhsafuiaeadtieomplpen msllediae)tHREA: contdehsat i on type

(the main agent is a polysil oxane  havi t | east t oxyl, .groups per
nol ecul e) . Véﬂge%og?’ ﬁ?eoppteﬁ‘éngdé’loﬁ?i%n @b%%li@o\r/%? ir%/a i%(;% %Igp%# an

enbodi ment | p.whi GB-Ehgre0akRA yageNtcont aidtse plmid mum as ar catabyst is
preferred, and as an enbodi nent of, the cong_;{lsatj on t%/ e, lgn enbodi nent in
whi ch the coaBFnBehgent 2cEACaPRETT afF il stRS ‘g?e? Fred. O these,

an additiOntﬂgk%g§ﬂ§z@EE@Qﬂdﬁ%%é&ssd%%tance can be further removed
to a higher degree, and the maximum height {Rmax) can be
brought into a more preferable numerical range.

30 Further, from the viewpoint that the unstretched
polyester £ilm 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



preferred fromthe viewpoi nt of excellence in peel property. Further, as
the crosslinking agent, there can be preferably used those recomended by a
_ manufacturer of the main agent to be used at the sane tine. 5Specific
“exanpl es of the aqueous thernosetting silicone resin conposition suitable
for use in this invention will be described bel ow. 1) An aqueous
400E silicone resin conposition by Wacker Silicone (Adrian, Mchigan). It
contai ns 10c@etyetiexanethadphaty Rimpcatalyist aami krakporreeBraAking agent

type conpriﬁé{ﬁbgegpg}%$Xﬁ£§gggg&gg%%h%§é 2) An aqueous X2-7720

silicone resin conposi ‘dland, M chigan). It contains
met hyl vi nyfppbhysy| exansecandgmetkyll hydrogen pol ysil oxane 15 contai ning an

X2-7721 crosslinking agent type, co i.si ng platinum polysil axane.
3) Aqueous PC- 105151 | CoHERT¥ST R CONBOSRt Fiehy AL (RoTEBet enc | nc,
Rock Hilsl, SQui-bsCaroking) opkhigent aibs mEEtdndyv i dvdy poF ysbl-axagesand

nmet hyl hydrogen 20 pol ysil oxane conprising a P0O-95 catal yst conponent
cont ai ni ng phatraueipdl peiversae. film is shrefrhefiebystiPd- 107 silicone
resin compogilen. BynBEL(skmlah (@ PEelQlned {ncontal o5, Lhe, abgue PC-95
cross |inking agent. ﬁS? n aqueous PO-1 siTicone resrn conposition by
PCL (simlarldagPCadDbal btreartdinns the eahovfe 0 950 cobssinnki ng agent .

In addition, these aqueous thernosetting silicone resin fo psSi tions can be
used as coafPRga%gdnt¥ EFFEFC%?EPIP& ¥ <015 entstafe 3%@5?@%3&; ust ed
by addijng dgipnizednwater, etc. [Silane coupling agent] Further, the

rel ease layer in this invention preferably contains a silane coupling
_agent. The sil aneIn3ghesupbbAg RYERT LS phef @rmaran orgamosid i sofp .

1ow- mol ecul aﬁy‘{"Si :@Ef%%@&“%% g%‘é?-'i’l%a% rt%%“dﬁ‘s%ﬁé@é‘l@a@hﬂ1&0{1‘9%%0510”6 or

both of a p% ester resin an sil'icone resin conposition. 1T
preferably aemgegangskl tee8:% ilewol @eHiar) Aeicghth icprmound: ham ng)ecas t he
above reacting_group, at |east. one of netho§%% et hoxy, silanol, vinyl,

|
epoxy, (metAYadPYET BREASEDAEFcapd, Ao RhyRIroxyF2 SRd taPbBRYEEr oups,

etc. Thes coptgat salnt Re:aRALE SikdNe [ouR] I NG agend 3 101 bRsgdi8 the solid
content weight of the release layer is preferably 0.1 mass% or nore but 20

mass % or | @ssiondfer)pregferdbtynal nekesat Labr eabip 18Smssimotdie| ess,
Content s SORGSERI HoL R TERGVE TS AREePrEN’ Fonge 1He Bahdsi Dt the -
rel ease | ayerseancheni femngased tHeghur]iSur ffagt @H Jan unstretched

polyester £ilm.

20 In the primary stretching step, the unstretched
pelyester f£ilm 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

25  higher but (Tg+40)°C or lower.

When the stretch ratio is smaller than 3.3 times,
undesirably, the thermal elongation ratio ESy in the
longitudinal direction tends to be a plus value, that
is, the film tends toc be elongated. On the other hand,

30 when the stretch ratio is greater than 4.0 times,
undesirably, the elongation ratio (Sw) in the
longitudinal direction tends to be too small. Further,
undesirably, the thermal elongation ratio {(HSw! in the

longitudinal direction tends to be too small. It is also



Preferably, the release layer in this invention contains 0.5 mass% or nore
but '10 mass% or | ess, based 20 on the solid content weight of the rel ease
~layer, of a surfactant. \Wen the rel ease | ayer contains a surfactant in the
"above nunerical range, the peel charge that occurs when the release filmin
the formof a roll is unrolled and the B&el charge that occurs when the 25
ceram c sheet is Egﬁ:ed off the release filmcan be suppressed. Further,

when a st ackE8E°B& & GHEHRE 2 i R oelucEAT 1Phetpdsidt itdies @avititticon of
an internal pgkegt bodenean e MNP Es S FUELhghwhena Sur i s
added, the coating agent cones to have eicellentggo mettabiﬁﬁg%&?gﬁ%he

pol yester fFRAELsurface.amnd Bheeshernatheldokecticof deociad (el | encehto t he
coating age Lk u , ot only a uniformcoating filmcan be
obt ai ned, bg%séﬁgapﬁﬁh%%g éf%%%“ﬁﬁ%t occurs when the ceram c sheet is

peel ed af f can bersupheessetien 3he unscrdiomedhsoapeyespoirat mof svi ew, the
content of the su;factant based gn the total dry welght of the release

|l ayer is noPeXfrEfEFaBity 1 S0-5RicEv ‘0t Hor B2 bhRe7rengas §% or 7 ddqes

particul arl yrprefer ahky 2.0 TBESVOF TREE bHt -R5:0,0855%:0 1l ess. Wien the
above content is less than 0.5 nmass% the peel chargé increases. Further,

t he wett abi Ritgcofionhendeat isng: aagenta tors heopdl yeshentf ifmpsyrtase tends to
be insufficben : wgen it exc Q§§ 10 _mass% ndesifabl%, t he peeling force
fromthe cefaffEr16%nddl Fehds €5 B&Widavy et highrereenon- The
surfactent unclodes tiyonine Sy faeiantsa {84l ofk eesUE hbaCkant HeCaAHYHEG
surfactant and_anphoteri.c surfactant) and ion-free surfactants (nonionic
surfactant) £P0P -Ph&s@F aS%ni oMFETs (acttdiftt 3% 1%t b etertd. When ionic

“surfactant Slgﬂgfit%aiﬁaza@i%&i%ﬁ factans 1@w?aE'¥18“EEi%%feg%t gty an
anphoteric surfactant, etc., are used, these Surfactants are poison to the
silicone reshafoompdyi tnokhehatorforneditkel réf raseibayeendandoi besone cases,

the silicon iN osi t.ion .are not_ fully cured. xanpl es of
t he nonionigeé§? gggggg”in% S@e%gﬁff§5Féﬂi§H%PX§ﬂ%bl€%§y%?%?¥eﬁgm?gpe, a

pol yhydrs c akcehel stattyraciatiestiar diypelorgpelybhydni aizkeehol alkyl ether
type, a nitrogEn-containin type, etc., a nonionic 25 silicone-containing
sur f act ant , PREABRPBAYC 3f Budrlififes UnthT# ng'Benf aeraRFreecs. ratio inExanpl es

of the pol yexyet Bybenaqiypa Surfactam wcwge?@?meﬁﬁefna;ehg;&%%y'
et her, poly(oxyethyl ene)al kyl phenyl ether, poly(oxyethylene
pol y(oxypr opyrenehalkyll lat mrtaipoid) (uxyethydehe) Satreycadind eést ehe

pol y(oxyet h 2) iht fatty acid ester, etc t hese, the
poIy(oxyeth%%gﬁg%gﬁgégleﬁﬁgﬁ 5P6F%f%bf§h?r%ﬁ%%egfp%¥§?E§§éPHyFEn§FeaIkyI

et her s Ztavi hgngatalikyklgsdue EaWmg i Hr- Hop€ $86boAnat BNELKne34 such as
pol yoxyet hyl ene | auryl ether, polyoxyethylene ristyl ether,
poIyoxyethyP@ﬁéuEéF9¥méFﬁéﬂfipﬁF?d%yé%%?{é%%r%@ 2Pyl epRePripBEgexyet hyl ene

ol eyl ether¢r-9k6a1TheaaBWE RNl QLR '} 0
~branched. Egg? Igs ofathe pgﬁihyé?ic al c hd?p?%t%ggg%?d %8?2¥a?ygg

wsurfactant iLacliddlpropybendidifyicnllf ata yirmeiadvestee, thiykessn hanty acid

ester, poly ipn_fatty. acid ester orbitan_fat aci. ster, .cane sugar
fatty acid géggg?th&.OExéﬁb égf%ﬁaﬁﬁuéaﬁﬁlhﬁ?yﬁ?ﬁr#%tﬁF& thrSFkﬁPnether
type swf actant linel ugelaldsyli qpolytgipyjcoxi de, etc. Exanples of the

ni trogen-contai ning type surfactant include al kyl diethanol am de,
al kyl ami ne oxi de, 1Bt 3% ERaApPEs 26P 15 iaT E6ife c ont B8 hERHTE stRTAEt ant

forming composition (to be sometimes referred tc as
“coating agent” hereinafter) is applied to at least one
surface of the polysster film monoaxially stretched in
30 the longitudinal direction in an in-line application
manner, whereby a polyester £ilm 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.



15 .incl ude pol yether-nodified silicone, polyglycerinnodified silicone, etc.
Further, these nodified silicone structure is classified into a side-chain
~nodification type, a two-term nal nodification type (ABA type), a
"one-termnal nodification type (AB type), a two- 20 term nal -side-chain
nodi fication type, a linear block type (}#Bn type) and a branched type,
while a nodified silicone of any type can be uysed. Above all, as a

surfactant in thi &S &IOS EHFTHy kGt HjReAB $heEf détadtsand a

si |i cone- coRtRjiniddg Z5h serdact ant; ar redq. ]']E:%s r likely to
be poison to"the silicone rlgsi n c%%p%gietrfigggedg%gt eyeaggnﬁg(%ﬁslt
sufficient weRttapid ityquThecshtd tohescant acmieng s urtfeantcarrd st e

particul arly .pr. far less. likely t.o be poison, and they
can attain )bééﬁtlg&%el?eeﬁqe}gs%%ﬁ}%%téﬁﬁ ganbﬁr &glg)arﬁeglt‘?éfe%ffect on the

i nprovenent of preaventiehaf peeltighasgslication R Hhits égi'@@rﬁlil%ﬂ, t he

t hi ckness of the release |layer (i,e., the thickness of a dried rel ease
layer) is not'Tsp&daldnd 3w t 2B L WART 0Pt Mes hade fa1CAB1 B DG MR 8204 35 nor e
but 90 nm Orfdzesaiapei@ase}?gr{ aélllyaqﬂ@@uns' &mh%lsli%%s d=han20,4up the exhibition of

effects as the rel ayer Such as small peeling strength'is difficult.
When it exceeds 9% rgennh eff eee gppdueddodces thet ppaydorem S5 oost

requi red. <Use of r ase_fil . The.rel ease filmof this invention
can be used &5 & ]iaﬂnf osrt¥%?gn$%% A B8Fn 1SRGt rddr e Shedt, etc., or

as a separ at@tafiotednmdhesinendikiuioschabells ngl @ ommdi o) disescipfdice
stationery %lgplies, etc. Particulary, the release filmof this
invention c&t BESIRYE aBPYCIRBd BRTAY CEPREENY i ISRAVBY: rsthicigy a ceranic

sheet since.id,has satdstact oty pegf ocmBaces fagu red ofya felease filmto

be used for the production 15 of a ceram c sheet. ease film of
this invention isTisedaiegrodicen aoterbhicisieatioa hhisn<f idaatcarsanc

sheet with cel l.ent accuracy is obtained. . Further, the _thus-obtained
thin-film c%?laa ct%s ST THAN RISt Bl ?pﬁgéﬁ%f o &stacked cer ani ¢

condenses i mp2Q iwhitchon nedeest Ngref chberpusber ofi 1knier nal: el ectrode | ayers
is required along with downsizing and an increase in capacity. Wen the
ceram ¢ shedtViS&I G PYucere FreTBasuFFEaFBRntt 6oapdey & Inegsmaridireeran ¢

slurry to themen diel £ase Ap’@/%{ri g&”{ﬁéec%t&ﬁ%h%@e%acs‘iﬂ M .Qf_ 1

i nvention and renove a ‘sol'Vve contained in e applied ceramc seisurry by
dryi ng. The apstiiotk fiorn applydng thenceranydnsl wurty sitsenathispedcialdhye

limted, and ther n pe.used conventi gnal known applicatiqn nethods.
For 30 exarr%]ee %Cﬁea%gi%gnd]bree%%?%y%ﬁda H”éﬁ%ﬁ CARETCR & Cerdfid™ st urry

prepar ez by sditsfieiss] N reerfadc pawdes ,+ sedtddefnagenbsreténe i N a sol vent
is applied by a reverse roll nethod and renoving the sol vent by drying
under heat . "FRESH ndEI? a3 oriBistPPsingt Ipe&edorg. e ithidsed, and

there can bedissGhed Of i AXAD) Bre POLYYI BYL byLyERL UL Rer,, the salvent for
use is not specially imted, and there can be useg’ e{uhan(ﬁ, tggl uene, etc.
“<Filmroll>a state in which those properties determined as target
values for the production of the release film, in
25 particular, the elongation ratio (Sy) in the
longitudinal direction, the elongation ratio (Sg) in the
width direction, the thermal elongation ratic (HSw) in
the longitudinal direction and the thermal elcongation
ratio (HSwp) in the width direction are maintained as
30 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



The filmroll of this invention is obtained by taking up the above-obtai ned
release filmin the formof a roll. The release filmroll may be a master
_roll obtained directly fromthe step of producing the above release film
‘or may be a slit roll obtained by slitting 10 the above nmaster roll to a
wi dth and a | ength demanded by a custorna?rO In the filmroll of this

i nvention, the roll, surf ce | ayer Vi cker's hardness (Hy) of O or nore
but 450 or PESESRET t age g?'g’ﬁess (Hy) of the 15 roll surface
layer is adjusteddho tte &b@&e HHE! i L3l 2 raBgRpat REr Gneamh ke &%ﬁﬂr@ed a

rel ease filmexcellent in flatness. Further, the release filmroll

hardly def o®&dt i Grianlsredimikel & @@Cgeprwduﬁbﬁe@ﬂmt\mtl@ﬂrs irardness
refers to a_qu t. 20 I d diing oad e o forma

pyr am d- shapgld%c?feq%rﬁe aadéﬁseﬁ[ sur?ré(tg&e{ag\nh%% lggf g%ghs%de%iﬁ%%m%aﬁﬁr esser of
di anond havitmg ran mgj@qﬁré&&m@gs;eep bét weenvapposi t>ifawes Wwth a
surface area calculated froma diagonal |ine of a permanent dent, and it is

25 cal cul at é’&m&nalt £ Gt 10 P BxbiBsePBRE BY STp3ndp s M2)d /XEE® | oad

(kg), d: avenpge dong hs of1 diggopaleki nesn of ndept s, (AR cy@dhgdin angle
bet ween opposite faces Since a = 136 degrees, the a%ove expression is 30

rewitten agefsgin gt Hpommg aesmeke@mzlayer, iGener aldgpimgerta filmis
takenuplnth for of aroll, a rtion o thefll is ti

{aken up as G O (EREEA S nirelats 188G PO chRRE: et e S Saim 37
cal | ed bandHawkenglef estledse sichern porhednpyt Be biflfmliis:eeXd@idiath 4 0or npai r
the flatness of the film This tendency becones nore conspicuous with an

increase i nHRSH T PHHHHRE S LBYFABE OPhE A0S SGtfadd IHyer. 5 That

-i.s, when thQO\Agﬂ@Idﬁaat@r@fﬁéétiw)aH& Ehe %Qldlthsﬁr hace il gyerggxceeds 450,
the filmis too tightly taken up, and the filmis extended to excess, soO

that the filundesizelpgor fhathbbs. 1Frehrnbetabods poientstafe wifew, the upper

limt of the M r's_h ) f. the _roldl, 105urfac | ayer is
preferably f?d}%rkﬁ} s@s,@érrlg%gl%rie% EFEEEESE rfllgsgomﬁ’éjﬁ cul arly
preferabty 4k eridess. On the other hand when the Vicker's hardness (Hv)
of the roll surface layer is too low, the roll formof the filmis |iable

to be deformed, wiid &5 "G SR c@&msﬁﬁa\:‘a%s%n’f?xntéoﬁf efiéer 9356 ¥%ng as

such a problae,@rdpeﬁs nototake phagg. 1ﬁt9ﬁhéh§p%@9%%tﬁ@nmmaq{ne\‘f% the | ower
limt of th i cker's hardness (MY) of the ro surface layer is preferably

340 or mreohﬁﬂﬂelp?ei@‘%mw Bbmor Threcapaeti cal aplyepteftenabkey 380 or
nore. 20The }(?erﬁ] é% acgcggl@f][%%(yﬁmok tge, l%II ontirfabfe Ia can be
T ng

attained by a j kezup nsi-on ip sure v%en t he
rel easezfil rap;slzte&ke:rr upa W § e e«garpireghehemqkefmeﬁ ension, it is
required 25 to set an initial tension at 49 NNm aor |ess. V\henthe initial

tension i s ZGRISTRFIY 1 HEEEPoVRI RENeRi E&F FERGES fffe arlold T8 F e | ayer

can be inpardred Wdina M ckefc sphar gness LE) -0k 1450 -0l 888, Further, the
~amount of air caught inthe roll during the taking-up filmcones to be
L contained in the appliled coating agent can be cured to

be formed to the release layer and can be closely

25 adhered to the polyester film. Therefore, no gpecial
step of curing the coating film by drying is required,
so that a release film excellent in dimensional
stability can be obtained without the cumbersome steps
for obtaining the release film.

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

release layer and the polyester film can be improved.



30 proper, the influence that the thickness non-uniformty 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 defornmation
‘of aroll formcan be inhibited. Wien the initial 38 tension is too high,
the Vicker's hardness (Hv) of the roll Sudrface |ayer tends to becone too

hi gh. Furt her he ampunt_of _air caught during the taking-up tends to
becone snal %Prﬁﬁ?&rt'hg%ﬁ ISHEEHE2 1D bR BOofOPRairgCndds T meddaste above
poi nt of Vi @Wyetrhempper ddgiiyoiaihectai §iah teashen ds RLharaplhf#8 Nm
or less, nore preferably 47 Nmor less. Wen thé initial tension 1s too

| ow, the taRMegip PNHESDt | Foedee thecfirardi ¢ hilghies tof fmednder ,tlso t hat
the end fac f.. e.un : t..the filmtends to get
wri nkl ed orgt gﬁ‘%“{sﬁ(}H tc%fral EY %Jégo{?eﬁgﬁ%%ﬂt gbg%gllag}e‘. Preferably, the
initial %ension i Shas slodwds gossiblen sthd ongadsnyhesenpr ekl ens do not take

pl ace. Fromthef a%g)\ﬁewpoi nt of view, the |ower limt of the initial tension
i's 15 pref ePably™ m ot Pore: The™absveufni i HP-SEénsiton 956pr &ift s a
tension at @irEemen 1 headaki 89 werof ptibesekgase Uyl mehich is
substantially a commercial product, in the formof aroll is started, and
it does not PREEESSAEN Y eami eralehsi bnd i maediapel noakt dutt HE 2@ ststki ng- up
of the release.filma d.g.c i tarted.. That is, for the purpose of
decr easi ng ?)h%oslgslsrifl %%@eg%ﬁ%%lacfeé%%%%g by %?e?%ﬁrﬁﬁﬁgt 39?ggarﬁige,
etc., oncthéeser etsur face, mdbet e hs gehesanl ypenpleyedra inetineghlian thi ch
the take-up._tension is set ip particular high 25 i nediately after the
“taking-up fiblemcia§r§'t tJ UTtRES aReveral Bt 8FET6r 18evEPAIl EEn S er s
“long filmisgdigken 40 cand dir€oes @@hﬁ@owéhsp%?aﬁ%a%&ohe%%‘ QR f or such a
portion. Further, it is required to tapef the tension so 30 that the final
tension i s ICOREANGh@TaTHe Pmiei ble tensyonceBpéiilfi saldfycet.heWhahi atof the
final tensi the dnitial t Lon, (tensipon taper ratio) _is, required to
be 80 % or %%é%%%%nd %Etieé "ehsﬁg%r ajpers?%??%m?g 56{755Ced £5PHEMbove
nunericab rahge, ficheridef araetdonedf it hehe 3Pelehkef 0uRregan e iSRRI essed
whil e the Vicker's hardness (Hv% of . the roll surface |ayer i s maintained
low. When tFéPterndi®r RHpe?td raf TRt i 55t bb* Rt §hEOt HBIGreRe0es LRAGINESS (HY)
of the roll tsurf age dayer: teRdsudoq besogen Gt e hicgh. SR 9mthe abaye poi nt
of view, the upper Iimt of the tension taper ratio is preferably 70 % or

| ess, nore Pphef ecablypBOE%Btor | ess. On the other hand, although the tension
taper ratio i ref V., vi ewpoi nt of the roll hardness, the
final tensi o[r“?%f% %Lea%r ngstﬁ%%%%%%%%ﬁ he tension taper ratio is too | ow,

and the2eol | showdna ttendenmyndao-st mmhmwt@ppeaobiak@@h@?s such as
uneven roll end faces,_etc.. Fromthe above goi nt_of view, the lower limt
of the tensis5ﬁett§g’@rd ™D 1% Prieterebl §Y 39t usbrhibre thenPehvesisT

i nvention, thent alse iy LONS @fk MYy be: 1 RCE8agehelin i SORBLPQLLE QRS from the
Anitial tension to the final tension so long as the take-up tension does
‘not exceed 4®PPNARAHYPT 9/ bR pore i ohdok dheecolibn Howebwer scartemeedi ment
in which th - tensjon. . is..contij. I radual Iy 20 _decreased is
preferred, gﬁé‘%‘gﬁ:%‘ﬁpﬁﬁ:&{hﬁ%ngﬁé nt}g%%%g‘%%toglfsg%g%??ﬁﬁggsl 565%883%%?-

decreaszdl at a const ahfic atssd s gmire: Wefwis esecihenriher abovri ggbodi nent
is enployed for the tensioﬁn taper, the internal stress in the take-up
direction i F-fRe PHICHP e b Etght2 I nt et BRI ndFeCadBigAdORAI MBEEE such

as a crease defggl i | at isectd e v Al etween filns,
etc., can be sup%r esased’l.}'eTie Cg%%/%lgn%?nwp%ﬁl&%ncbgcﬁ ahf%]ig?jgra&g tl(grs to a
portion that(Tigs35°fin or Aorwermutswardiay awey salomrithecaor#ised f acechayer and

that is 5 LoDy e | ly 30 apart, fr he.roll. surf.a | ayer.
o the basi SERE L SR Bldl de A AP o A Ak Rh e R he S 1 i s
requir ez t o sathsestuiethe fddmtdary stretching step enables uniform

stretching.
In the secondary stretching step, the stretching is
carried out under a temperature condition of (Tg+10)°C or

higher but (Tg+80°C) or lower, preferably an auxiliary



tension to 39 Nmor |less. Wien the final tension is adjusted to the above
nunerical range, the roll surface 40 |ayer can be inparted with a Vicker's
~hardness (Hv) of 450 or less. Wen the final tension is too high, the
“Vicker's hardness (Hv) of the roll surface |ayer tends to becone too high.
From t he above point of view, the 5 uppe2limt of the final tension is
preferably 38 NNmor |less, nore preferably 30 Nmor |less. On the other
hand, al t hodwattines fiempet@nsienot shpghker ahity (Tow f0)0m bhe I\dwawpaimnt of

th Il h : L.Ng- i s_destabili and the filmtends t
eagi lrs maﬁ:}g{r%eailedné]{igdi]ﬁ%é??%lgloat Z%siggjﬁgi@?hl[ é% lg?r/]v,maﬁg‘st h@ng?%q?roghoas a

tendency to .Ie telasys oscunseaceuof s poobliess such s uneven reld end faces,
etc. Fromthe above foi nt of view, the lower limt of the final tension is
preferably FFITHbIEFOIR, ot pfefelabiyett Immis ivordie BEreve nip
pressureg i tninfeset red 4o, adhdstnhhecpoitialy ni ;g&ggr -t 0 NNm or

| ess. Wen tnhe inliti al ni% pressureui sogg?gglt%gdrﬂogﬁe a o%lelrﬁujfzr%ri cal
range, the regidelsiadfacen | ayeedonnt beni phackedsw tora Wiickemiissthatiness ( Hv)
of 450 or less. E her, .the 20 anount of_air caught in the roll during the
t aki ng-up film cloa;rgeésrafefo %Jér%?%%)%?; t'HeET n?ﬁﬁeﬁ&eg?&’t RECERI cknéd$

non- uni f or muiyaf dihesdilomcas beodesweased, chalcdess e Ligitenhng, of a
take-up roll, can be suppressed, and the roll is excellent in flatness.
Further, the'25%%r it ont of L Eipevetehnfac & cofota desiar icuntisad i ribi bi t ed.

When t hepi niddeal ot EESSUr$nds £Q0 bi he _Vi.cker’ ar s (Hv) of

the roll surfiaceolayer tends to becon%ttgggch grﬁ\él%rq{hzlrh t“ﬂ'?%lrmunt of air

_caught in thEretiicuring-ehehiake- tpet Ends tie e adrim lto anddihe filmtends

30 to be pogy, i.n flteH ness. .. Fr omthg%abovg poLnt of. view, the ugger limt of
0

the initial NP bressurd PEPrardr abF 180 N HPBr Ch8s&COHsr BOARES &fabl y 160

N 'mor |essvigasrtinid astye=pref esebbyiA20nl miekH ess-«Mhep, tthe jdpnidial nip
pressure is too |low,. the taking-up tends to 41 be destabilized, and the
def or mat i on FHEHGFERG! |2 formTeS oF WPTrakPes 4ré, timgs et deasske pl ace.
From t hesab oi fiyvd 0 Jrmit.0 e.initial ni ressure
is pref e?abﬁ\;ﬁSl% &{V@n%%rp%%\%a%m e:IS ’p%t?é&rlgg]l 3%35&@%%@%&0#%’0}&“%5 °* The
ni p pressurdafy noirthectbpeledrahetablie4o0cuimescerotrarenkhas or2 pi npl es
or the uneven end Oflg;lcleesssof the roll can be suppressed by tapering the nip
pressure at a nip pressiure taper ratio of -10 %or nore 10 but 10 % or

| ess. When tthe nabovienddtidical, nfprpressuteeapdahhe Bkpopressure taper
are enpl oyed, the final nip pressure can be 220 NNmor |ess. Wen the final
nip pressuré&dsd o@%%ucﬁ%e‘%t}r?%‘éﬁ\ﬁékép' ¥ hargreds scuetasf the rol |

15 surfage l.ayer,t ends,torbegone 100, i gh, . Fromst tﬂ%eal%%%?%%ﬁ%@%{ Vi ew,

the upper Iimt of the final nip pressure 1s preferably | ess,
mor e pref er dley BT NYarDmdesy i harnityl anl gaphebér abky 140 iNuRiers 1l ess.

When the final_nj ressure is too |low,. the taking-up film20 tends to be
~destabi | | zegﬁ_r e he Ko SETHI BT WTERECLHE FoRePS PAFE of the final
“ni p pressur dupscpreef er ably pIGnNAMzeR- L, rADI S P ehEFabh¥e 70-NoM,0F gnor €,
parti cul arlyrpreferably 90 NNmor nore. 25 Exanpl es
oY more.
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 stretching step satisfies the relationship of
longitudinal stretch ratio < lateral strateh ratic. When

the relationship of longitudinal stretch ratio < lateral
stretch ratio is satisfied, the elongation ratio {Sys) in

the longitudinal direction, the elongation ratio (8¢p) in



Thi.s invention will be further specifically explained hereinafter with

ref erence to Exanpl es and Conparative Exanples, while this invention shall
_not be limted thereto unless it exceeds the scope of gist of 30 the
‘present invention. <Methods for neasurenents and eval uati ons> In
Exanpl es and Conparative Exanples, the fad lowing itens were neasured and
eval uated by the follow ng nethods. 42 (1) Average particle dianmeter of
particles cthe Wigkds GietfGli i a Ure sbheshedi fdgaigasaran dfat s z&H2nal yzer

(trade nane); syppl i-ed 'ﬁ@ﬁz&- tLon. i s of the.
cunul ative Ctﬁlr ve of pgrb%ﬁl%]ies avjl'%égg?%gr 'talggl é—’gédittglﬁeer?%fls ec%%%ﬁl%}% from
a centrifugalatsedi (¥t at iontbar wedabt diined thyort heamBasusgsenyy and t he

anount of the_existed, particles, "an equivalent sphere dianeter" that was a
particle di &t é:roslcloerdr SSHEIhdiiry” t 528 g@@? b&r E’:’@ntd%qdalééﬁﬂhb?ﬁ- and used

as an aver agehkGnRar tyecd el i ageder (unit: pm of the particles (see a book
"Particle Size Measuring Technol ogy" issued by N kkan Kogyo Shi nbunsha,

1975, pages 242- 247) the2)chemaadurd e HhY £ RABRX) thecbidiprigitiy JI'S St andard
(B0601: Surface . rough Ja- s Def i Ri Lien, Present ation, . B0651: Styl us
surface roughness rreagur |Syﬁg |(?1rstru%r@n%>%>,L %ﬁ%%ximr?um?ﬁe%g%qoﬁdna% area was
det erm ned wtretaitinreestthprensi dnatmsul facetr auglhness i estieti d4d4@ade nane:
SE- 3AK, suppl.i.ed by Kosaka Laboratories, Inc.) under conditions of a
magni fi cati dn""20 20, 000 tines, a scanning pitch: 2 pm a scanning | ength:

1 mm aiscan |ineanumbeign Zkﬁ@_@ﬂr@% %Oﬁéﬁdiggzép% £3Rd 1 gm AVeT age. of
results of the above neasurenents of 10 areas was taken as Rmax (unit: nn).

(3) El ongat FéR Yegthess ARyl tioabng Sepe SThye25t H1iTmA (tthreadsrarame 11656000,
~suppl i ed by gei-kq J nstr n - ¥ Le film having a width of 4 mm
was treated s%e/cl tt& gﬁfper AtUr e |€ﬁ:% e%%%%lgé%t?gg? RuRF &ty = YS%%AFE\?i‘eat‘ ke

t enper at ur e ol eNrat+7ar) rabe ofi ghee Mutit erd rema- stekdr t enpar aling,0f, 30C
under a load.of Q.3 I\/P%Q{SO 1.0 MPa ﬁ{] 2.5 MPa per unit area in the

| ongi t udi naIWhtﬁn_r &5 SP REHFT nteree BkUi 8P &ncETEPIEBARATSAn i orfgat i on
ratio (£80) deiaiidrarily Wideinyd page condi thancahpgagh ol GahdiPae 1.0 Ma or
2.5 MPa was determ ned fromthe el ongation/shrink behavior of the 43 film
when reached 8°C100Chantesn bulte 23&S1Cs oof liche .ol [Fowitig rex priessitin

"n'the it Roa B on A S BRbatT on PAPTERESRERT O £ 0 under
preferably thermally set in the temperature range of
185°C or higher but 240°C or lower. When the thermal

20 setting is carried out in the above temperature range,
the desired elongation ratios (Syy and Sqp) and thermal
elongation ratios (HSwp and HSiy) can be obtained. The
above Tm refers to a melting point {(unit: °C) of the
polyester.

25 Further, desirably, the thermal setting is carried
out not in one zone alone but in a plurality of separate
zoneg, and 1t 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 ig 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



5 this load condition was determ ned. The el ongation ratios (SnD, STD) were
taken with regard to 10 sanpl es each, and an average of them was determ ned
. for each. Elongation ratio (SnD, STD) = (AMM)) x 100 (%9 AM= M- M 10In
t he above expression, M represents a length of a filmin the | ongitudinal
or width direction before the heat treatdfent, and M represents a |length of

thefilmint_'th(_aﬁsC direction after_the heat ,treatnment. That is, when the
el ongat i on At os%nsgﬁﬁ AT W N80t ABY oW 5 Ahe &4 FnPEs shrunken,
and when they gifedr phits, 2 ddrey showwdiat e idue i shexhended:+ {4y Ther nal
el ongation ratios under no |load (HS, HSTD) A film sanple having a square

area of applroXimaelFBRenehe whi Ghehhdt BERRTALAT At FRfe#AABW for a si de

20 length befgiehand.amas sosPeNdedrE Pa -V 8RSt 1 100C,
and held therein for %0 m nut es under %o | oad. aAftg%tt Eieg)%‘?etm%\eﬁ'ﬁf%g? t he

film sanpl e ags tiakerhouthofdt henovenhe apdaakness tothdde osrhasenper at ur e,
it was neasw. f.0 I L dth, 25Thernmal el ongation, ratios (HSnD,
%@?ﬂ QU b% c?g‘gébng{% cv.\ii:lgt}ﬁ% %alnta&]netdhévefrl i daﬂdnd:

HSTD) (unit: wer e det éfnined on asrs pr essi on.
El ongati on ratiicdasnddHSniyn HETDfovet eyt akes wistamiegaire <0 ok, sanpl es each,
and an average, of them was determ ned for each. 30Thermal elongation ratio
(HSmD, HSTD)*=94AY Lo Fo-nagpesiiad (for ghe thermph sRELABSVASexpiressi on,

Lo represents,a-iengfhm ofii 8= | ghinithesl gpgistudinal. or. w ir ion
before the 44 heatrng‘Jt;reap ment, and Jll re%r sents ae engt%a off%/I ?ﬁ% fthfm in the
sane di kBct itdrerafalersehieiheat foreatampic, ThHat ils sesveni tde ntcher malt

el ongation ratios 1.15TD) are mnus, they show that the filmis
~shrunken, 6g)tv§r1ee6n l%seyorarge%;pl us, they show that the filmis extended.

“(5) Evaluation of murtfaee, fiat nespistDes horssthbreanagiienshesion Aakgnati ve
test for evaluatjon_of practical properties) (Condition 1) A ceramc slurry
havi ng the f&meti fA§ TBScERPESEE df Wad tappla o Ho H Serfhee BRC® hehe el ease

| ayer side Qfo3 48l apsedi | muiEha die L nhaniG l.ayen, o have a
t hi ckness af teer drying of 5 [tm was for%g?ggﬁglgo r%%or%e%alg%rahr%c

| ayer/r ébPeasefal maunposi tke nbhernal nasttakestwp whS(@ondiet ireil2) A roll
of a reIeaS%fagﬂnfgngg§ng¥éd£§ Qf% or more but 5 % or less.
[Cooling stepl (Step as reguired)
The release film cof this invention may be subjected
to an optional cooling step after the thermal setting
20 step. When the cooling step is provided, the release
film to be obtained can wmaintain planeness well and the
thickness non-uniformity of the ceramic sheet can be
reduced.
In the cocling step, the cooling is preferably
25 carried out at a temperature in the range of {(Tg-30)°C or
nigher but (Tg+20)°C or lower, and it is preferably
carried out in a plurality of separate zones like the
above thermal setting step. When the cooling temperature
is 1owe£ than the above numerical range, the thermal
30 elongation ratios (HSyn, HSyp) sometimes tend to be too
small. On the other hand, when the cooling temperature
is higher than the above numerical range, undesirably,
there is caused a phenomenon in which obligue

crientation is intensified in side circumferential



450 mMm and a length of 2,000 mwas prepared. A ceram c slurry having the
follow ng conposition was applied to a surface on the rel ease | ayer side of
.the release filmwith a die coater at a filmcarrying speed of 60 20

m mnute, a ceramic |layer to have a thickness after drying of 5 pmwas
formed to give a ceram c | ayer/rel ease f49 m conposite material having a

| ength of 1 : LI rial. was _taken up .in the form of
aroll. 25T %%,(%Jﬁ?es géégeaﬁmhlgf ﬁ%%ﬁ&vgr@égﬁﬁéﬁd%ﬁﬁ i?eeo%t&la e

| ayer/rel eagperftiilon cofmdsd ti Imt £l dabsthbt abhed ruader 1Cerididd ©nsn laand 2 to
give ceram c sheets. Both surfaces of each of the thus-obtained ceramc
sheets (mea§F#ENEHEHhj Betdat S TACHEP Rer el BBsEREREVERPBUGR #N3EHscanni ng

laser i cr osgapen s UPP ddth Dyok aser L RE=FRK POLAL KaN).: and they were _
eval uated for flatness/snoothness properties on the basis of the follow ng
eval uation cationgsie{aonposipdon: oF eépngi thel donglitu4Bnal Bari um

titanate (aver part] [ a er. 0.7 supplied. by Fuj.i Titanium

| ndustry Co.", Iﬁ%&%ﬁf@%a%%%%%v?%?F%@yﬁ% Vlﬁegihr?x:(rta? e name: S LEO
BMS, 5 suppleted iy tSekistdtGhenicabnCohe Lbge)] 13@ipardisiPlastdgd zer
(dioctyl phthalate): 5 parts .Tol uene/ethanol solvent mxture (m xing
ratio: 6:4) :pr?(f(?rp’)a?dt st%)%%%%?%nr?’aﬁﬁngyhﬂéﬁ st degeeatifess/ smoot hness]
100: 2 or |ess falerns dfpncave portions) per nR, each crater having a
depth of 0.5 Rmor nore (level having no problemin practical use)

L1: ovek02 mdclwsssgthaiiBreraters (concave portions) per n2, each crater
havi ng a de tﬂ%lci;esocéﬂum or 15 nore (level sonetines having a problemin
practical use€) X: 6 or nore craters (concave portions) per nR, each

‘crater having a depieh fl & dim @5r sem{hgvehe hpyipgsacpr ehhamigzg
practical use) tﬁg) Eval uatj on of peel charge of release film20Wen the

eval uation i tHE-SADVEET SO Gikidi B of DPNRAS LY sEEREd CFumaYaPearount  of

peel charge g deunrolling the release fil mwas neasured. A

centralized potential neasuring apparatus (trade name: static charge

measurihyg i nstrumdiperSVHE) polymsitied bylKasaga EhethibciSeWhrilon Gerp.) was

set in a posiltion,verti ove. at a.di stance _of cmfromthe surface
of the rel e?soé"ln}ei rrc1)ef‘|r m%%%@%?%%? i iLEIWéE BH?SFFgglé’t ffe i nsi de surface
of a film umcalded)ye aret tdie aedtbof ppeeboehangarwas kgasyw ed in an

at nosphere havi nq a tenperature of 22C 30 and a_ humdity of 44 'IRK. Wile

the rel ease F AW hdvitig S Vtat 1T ehgth ¥P22008 L wasatAFOLEEEOpedlicchar ge
amount s wer @ JaRas Wredhat: ¢ easds A pe1 Dhs,eyar Xn&@gdg‘ég?’ét%ﬁg%%%aaﬂcaver age

of themwas taken as a peel charge anount (unit: kV) ease film
The 462 @valagdtd o Masamtdorenddl pasbexpiithecfdl | ewicng Buakhati, on
ratings. the aliphatic glyccl includes ethylene glycol,
diethylene glycol, 1,4-cyclohexanedimethanol, etc. The
homopolyester for the polyester f£ilm used in this
invention typically includes polyethylene terephthalate
25 (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
copolymer cbtained 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 iscophthalic acid,

terephthalic acid, 2,6-naphthalenedicarboxylic acid,

adipic acid, sebacic acid, oxycarboxylic acid (e.g., p-



[ Eval uati on ratings for evaluation of peel charge of release film 0: A
peel charge amount of 2.0 kV or less (excellent in peel charge) X: A
. peel charge amount of over 2.0 kV (defective in peel charge) (7) Evaluation
of peel charge of ceram c sheet 10A ceranic sheet/release filmconposite
material was obtained in the sane manner<és in the above (5) (Condition 2).
On the surfacebof ceran C.Aayer o)f t he thu%éobt ai ned. ceram c | ayer/rel ease
fil m conposite Al pat terned” K - el BREFBdE2Pr PAt WeEFef T Ward a 15
thi ckness afitrercdhpfimg 0fn HPmwasct onsed ag anemt al rhidmeby apgcreen
printing nethod. Then, the thus-obtained netal filmceramc |ayer/release
film composi®i¢ GRit &% ACWRS RNIRER SPHBROBENZ0F OFMDRBOT IR YL Ne a
sheet sanpl e.. Wi t S- i h S e netal
filmcerani ?ﬁc\aﬁ:/%érbgcg@n%{%ét’ge ri?%%?gl %%@ESS%%% ggg?cr%glm ?f%‘%’?e%lrée‘l‘;ese film
at a peeb speectf, 2tEmidiutle, anl-apcaobertinetlipeelhaher genespset,y by this
separati on S asured. A centralized potential measuring apparatus (trade
name: stati gé’ﬁgjrez‘ge %ca's’urarrh%nt}??%s??ﬁngﬁt u§9%1(§,1 blFed’by Kasuga
El ectri c WordesnrGotdx: JoWass Seko | b an@Bsi bkoRnhat, .a distance of 5 cmfromthe
surface of the ceramc |ayer of the separated netal film ceramc |ayer
conposi te material®f ad@sthe o WRC D1 peeforhhbgerway emsasurfdd i nisad
at nosphere Vi:ng a : ]ﬁ{g@g r n .di.ty. of 44 R612.51. The
measur enent hL\?\}asﬂ%ialsgelg}%)\ll\[ét reggfr% I{?r()&%«g%é&getg ggnﬁgggélaennae an average of
t hem wa%0t akerregsh@ngedie clrargey asnopl efankterekihalhe eval iad i Oiowas made
on the foll ow rbg%en\g/glﬁuati on rati ngs. 47 £,Eval uation ratings for evaluation
o\ge At Wheet |PTELeTa81Y A% JeBP Léh &g & AHfourtt of 20 kV or

.of peel char

1 ess (excel kentydihpesle Chad 9@dphthala¥e Aspeely ehargeamuni. of over 20 kV

(defective in peel charge) (8) %val uation of péel of ceram c sheet

Wt h regar d EPRHe steetuskpl &newnt hefapbveol ?) oramea i myssteatabMhen t he
romt he

netal film G | C osi.te i.al S r.at.ed f

rel ease fil (r?lq{waqigle?/a%yugéoe ’onepljt;%e@l%ang“i{orgE%1 %é‘ St Itose\%% ghace}%/ag]autaef i 'oh

rati ngsis|[ Peeldmigreheat Batpmef eatedigseferPe el nghkornee dfs to a proper
degree, the netal .15 film ceramc | ayer, K does_not break, and there is found
no resi dual p@yﬁﬁ}byﬁr%;gg%e@h‘eh?g‘éﬁsésff“‘l MPF| EFEP ARG fS probl em i n
practical usgdtnd@lldoc, an® wBldrOh lo6 heavy, separati-o IS grequired,
slight breaking %f t he rrggl film cer%m c | a}§/er ?s ouﬁé‘@%g&e éﬁ g I ght
resi dual cerf@f €3y etssth ahed redsaserf fi i sototibe Predelctdforhanii iy no

probl em i RIACkiGAl s alo ald ) J6o LRaYY separaLlon LAl ce.d g qequired,

breaki ng of t cerami c Tayer Is foun or a resi 25 ceram c
| ayer imothaowcease bakrmiicsiieynd Hd evielehavdngl aspapbt emyi Aupraet i cal

use). (9-1) Evaluatiaon 1 _of stacki of ceram ¢ sheet (Alternative test for
eval uation 5Eﬁm%§§gihﬂs become proPlematic. In contrast thereto,
the releasge film of this invention is excellent in
dimensional stability, so that it fully exhibits
performances as a release film even when it is used at a
25 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 £ilm 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

carbonate, barium carbonate, calcium sulfate, calcium



properties) 30A pattern-printed Ni electrode printed |ayer (having a

t hi ckness after drying of 3 i.tm was stacked on the ceram c sheet obtained
. in the above (5) (Condition 1). Ten ceram c sheet/el ectrode stacked
material |ayers obtained in the above manner were stacked with ends 48
portions on one side being a positioning’reference, and a degree of

posi ti onal iati of .the electrode printed |ayers s .eval uated on the
basis of t th}éggﬁggmghg%g\#éeusa uﬁ“or? r%%??hﬁagé? ‘ 5%@%%%@&% st dor
posi tional deveatuenpbxQdelherpasid ibilad. deviation is | ess than 200 um

(I evel having no Er oblemin practical use at all) O0: The positional

devi ation is 200 fiHF6FSHer WSl Nedds Kahs U0t pRYORBYE PRSE ikdEisngsa

probl emin 3Qspragkiscaly USE)R 59-3%1dNe,Q0sbt honal i-at i is. 400, um or
nore (level having a prnobl emin practi caﬁQ use? 83 83%?5%5}%\ Uaﬁel oaﬁl? of

st acki n¢f of ueedani &ssheber( Akpérmatsivt arestofgankevapaationesf peactical 15
properties) Ten cut and . separated, netal. film ceramc |ayer conposite
mat eri al Ia?%ﬁragnp(%gt’ai%r?g&% F¥heS WheP 85 PnSthe RSV ESEAT edch wer e
stacked by meammosktaisicackiqtg rechi nea aceerdbBackond Meldhed iof detecting a
20 position with a CCD canera, to give a stacked material. Wth regard to
the thus- obt5Fn8d &t ACIESHQFRETING  CRPEY aFBEAR of BeViZeUuemastireach | ayer

vas measuredowib) 3:iGoseaRe UHAGHAe fisle LAl L Lrkceramc composite
material |ayer as a reference, and the thus-obtalne 57"valué™was used as a
posi ti orfal peeicariicateghinar iumlesTheb evahedt bpnpweas ipade camdt herhasiss of

the follow ng %%%Iluat imon r%li n ;} The stack#n was .carried out imediately
after each rellsage I MAS sSeLgc ated T%‘?'}‘igg fBF &vardati on of
“positional devpaticanly 390G tmmsééi@ﬂ@étégﬁalaf:i)&eﬂeg %i%%%ﬁztgh%%éoo pm

(level having no problemin practical use at a The positional
devi ati on i BT200CGAPE Sforfe BSUYSEEE t han 400 um (1 evel not having a

problemin practi | PR sktjo Lation s _more than
400 im (Il evel of ﬁgx%'i ES%I gffo%lheem%rftplrhglcétjlgcg %2@#‘?‘9%5? %ﬁggkgr °d®har dness
(Hv) oflf ol fudurifacy kapemdeamacirents Wenetaddeahy themb@l bewarg nmet hod 5
accordi ng tgnt h%fprt?lce%ures in JI S 22244 (1961&. The sgrface | ayer of each
of rel ease mrol 'S SbtAISed i BXEMPT s WaRSfeaduFed i A l86M 55t s al ong

the width decectiparexekuding aadam@spor tdeont £ 0m eaghi epd £a¢gy and a
| argest val ue was used as a Vicker's hardness (Hv).
etc., are not spacially limited. Further, two cr more
kinds of these particles can be used in combination as
20 reguired.

The average particle diameter of the above
particles is preferably 0.1 pum or more but 1 pum 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

25 particles are liable to aggregate, and the
dispersibility thereof is sometimes insufficient. When
it exceeds 1 pum, the surface roughness of a polyester
film obtained is too high, and it is difficult to adjust
the maximum height {(Rmax) of the release laver surface of

30 the release f£ilm and the maximum height (Rmax) on the
side having no release layer into 100 nm or more but 500
nm or less. |

The content of the particles incorporated for

imparting lubricity in the polyester film is preferably



10(¢11) Uneven end face Each of release filmrolls obtained in

Exanpl es was eval uated for an uneven end face state on the basis of the

. follow ng evaluation ratings. [Evaluation ratings for uneven end face] 150:
A deviation in an uneven end face is 1 mmor |less (level being suitably
used without any problem) C): A deviati6f in an uneven end face is over 1

but 2 I I | bei d wt t bl A devi at i [
an unoven GRACFaRBSEY SUer D tuis0 DL S hrvbr (PBGe [PEFePTRARTRPY 11 ght

probl em but cbeingadsablod) more XutA Waviodd 08ri Nedl  eNFHEACEHES-BKEERE MM
(level havi ng a_probl em and bei ng unusabl eé élZ) Fl atness 25A 2-mlong film
sanpl e is t8kehnfrBATA LCHISade 1998 rdran @nBlspread . ofhg Rudrzenttal and

flat rest sgehchbakihs t%HJ_@%‘MEgP%Q?%‘;P?anQD tuti'ﬁeﬁit ggicggeagw

surface faces upward. After 1t is | m nut es, ntire sirface
of the fil msapkactéhead idsenuethd® 39 hbsisueetbebgt has(uffiiic:i ey iof

remai ni ng wr'glél es (flutes Cpﬁc%'{ions floating fromthe above rest) on the
surface, ang a-t'6ral e FEC TS i ded by a neasurenent area (unit: 1112)

to calculate a flahaessthivn of aHIporEhei fd atnesgavas exal uated.gp the
basis of the follow n%‘ 50 evaluation ratings. [Evaluation ratings for
flatness] PolyesgerTheélf gihdwyt isPesiamnplonireds @ndvel having no
probl em at i tiscal ]#;ﬁg) adh | agn i ver cml 2 but
33 cmn? orgkgggﬂfﬁg\%%]ll otk avi nnée%p%é%b?ae%n ?% %?@%P?ga‘ ulé‘é?. X:
The fl a@tthessxaspoeer 133 ccrdar® devietl dmviany bepadikdmaicn apractiaseal dfse) .
(13) Thickness .non-uniformty of film 1%%fiit{mawas nmeasured for a thickness
et -s

with a m cr SREEEr ~PEr 488wy 3028 BpPFEA=hY *Anrit su
- Cor por ati onyntBrotatal tofe 100Dt S LoONShat kpggef osekeeki-ng 1A R Nts at

intervals of 10 cmin_the longitudinal direction and neasuring at the above
10 or after the completicon of an ester exchange reaction,
and then to proceed with a reaction for
15 polycondensation. Further, there may be also employed a
method in which a slurry of the particles dispersed in
ethylene glycol, water, etc., and poclyester materials
are blended by means of a vented kneading extruder, or a
method in which dry particles and polyester materials
20 are blended by means of a kneading extruder.
[Layer structure]
The layer structure of the polyester film in this
invention is not specially limited, and it may be a
gingle layer structure or a laminated laver structure.
25 When it is a laminated layer structure, it may be a
structure of four layers or more in addition to
structures of two layers and three layers as far as it
exceeds the scope of gist of the present invention. The
laminated layer structure is not specially limited,
30 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 of the above polyester,
and they may be the same or different. A’ stands for a

layer formed of a polyester which ig structurxally



15 points at each 10 lines at intervals of 10 cmin the lateral direction.
An average of the thus-obtained filmthicknesses of the 100 points was

. calculated and used as a filmthickness (unit: um. Then, the filmwas
‘measured with an electronic 20 microneter (trade nanme "K312A" nodel

suppl i ed by Anritsu Corporation) under &%stylus pressure of 30 g, at a
runni ng spe f, .25 n | ength of 1 min the | ongitudinal

di rection o%q{ﬂ%% i Ilgﬂ ?é) Cg%llg% %\(lgdgh of 450 mmin the lateral direction
of the fil mThdcnealt aih wopnidatofslahi ckness chart. A maxi mum thi ckness
(unit: um and a mninumthickness (unit: un) in_each of the |ongitudinal
direction and theTP&t é?lh&Ide}erse%tqf()rF%r%n@aR%nPPﬂBﬁﬁfiﬁé ﬁﬁ@l@- ébt &hded

chart, and tihechhiickness fon- %éﬁm%hmatgd 96k 1was ;detier m ned on the 30
basis of the follow ng expression usihg the abdove fl Imt i‘Ckness in

conbi nat¥ onpreferablifhickness: nom=aribdor Bt ym( 86) 1z sk( maeirgEum t hi ckness -

m ni mum t hi ckn%ss /bfll I mSt hi ckness) x .100 f, é Thi ckness non-uni formty of
ceram ¢ she€fS*ELaPLY 15k o/ e Payer Pr Bleqse LEEPm E6/PAS et er i al

obtained in rfée:e%%\a (B ((Condidden RhcWas pRasyredglor a thickness with a
m croneter (trade narre "K-402B" nodel supplied by Anritsu Corporation).

Then, the c6F&HEESS 'AMFTTn a thi ckness-measured portion was conpl etely

separ at ed, q@qltl%n@%ﬁ}gté%g@tg&q ured for a thickness again. A
di fference between them was taken as hi ckness of the ceramni c sheet.

These pkdcedures \Ee‘eéemaioelazt,ed:hm Iaeletﬂada b&yéﬁOzpothus cansnstiong ief 10
sel ecting 10 p0|nt rval s of i tudi nal directi.on and

.measuring af"theY; 63\5%“61% 1;% Tht% %%lle%%]ﬂe Eeﬁlﬁego PRt alfd 6 Fem i n

the |ateral igi rsQ%Lt}:il@’l a A AVenage: oh . CeFr?éﬂ§1§h@6ﬁetPéExKHeééﬁ?og@E%bﬁed in
the 100 points was taken as a 15 ceram c sheet thickness (uni . Then,

of the measGFEREATSvaldfeCHHe § HelaboveCPONEBIr At s3 MRd T @H@@Q was used as

a maxi num t [ $ a m ni num
t hi ckness, ?nglﬁ&%e%%t %%k%lep%olni% %r?}lrlr%? B?\?‘S‘mg%% et \lect?ﬂ% ned on the basis

of the 29 f elisewing texpressimn. ofhtkhesst nbweuhlyficrbmyﬂ,y geYup=s ,( (@raxi mum
t hi ckness m, ni %’nhl ckness)/é ain c_sheet thick étgx 100 The
T u eF]

eval uat i on WSS mSde GIF The BasT sy f"oﬁfﬁ’és A&t i ngs.

25[Eva|uatl@@mpMQe@ginfci Hf&ﬁ$@@§spﬁpﬁsyﬂbk9h€‘hﬁhlng at Qezbhe ki ckness
non-uniformty is 2.0 %or less (level being remarkabl'y excellent free from

t hi ckness n&NSEIAHY rﬁttCV“SaﬁbOW%gd%e%?%ﬁl Ef EnSpracercaltous®er0: The
thi ckness nep-1unifir Mty -9 1QVEh 20 5 %IPUtargoa%JQOL{ oL €83 (!Leér’ﬁ%iibe' ng

excellent free fromthickness non-uniformty avi ng a problemin
practi cad us(@)DaXmEheiqaﬂm}knesrstmmmmlibenabyvessm&eco&eOr%s(mevel bei ng

poor free framthi. kness non- gr t}{ and_ 52 havi ng. % pr obl em in
practical use)TEXa J1On 1S Spplie orm a coating 1i and the

coating film is cured to form a release laver.
The silicone resin composition in this invention ig
preferably an agueous silicone resin composition. The
25 agueous 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
3C 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



[ Preparation of polyester] 5A manganese acetate-tetrahydrate as an ester
exchange catal yst was added to a m xture containing 100 parts by wei ght of
. dinmethyl terephthalate and 70 parts of ethylene glycol in such an anount
that the content of manganese elenent in a polyester to be obtained was to
10 be 80 ppm and an ester exchange reac on was carried out while the
internal te erature was gradual ly increased from 150C. Wien 95 es of the
ester excha%%é reacti on was conpleted, 0.01 part of phosphorous acid as a
stabilizer was addedihard iafteers ide, nibd unecMes fobl ¥ul5nst ikHeed, 0.03 part
of antinony trioxi de was added. Thereafter, water included in the system

was fully diSStiiIORE FEE 1P iR sYREheR R cheaFeil 6RECSY Homm ehrimall es
having an avenage Pafitd.ehe et eri Qf Op6eRr BLAS 2R 10N ddi tive
filler (lubricant) were added iIn ZOLS%éheaﬁ arount tlgglsﬁgq%%n t thereof
based orPt hetwassngf taeyolafestering be pbehensddwabotve lpa 10. 2 Thmss U%s,
followed by fuylly stirri.ng, Then, a reaction product was transferred into a
polynerizeré‘g&é&ﬁﬁ%ﬁ&:%ﬁ%t%ﬁé%)3%%nﬁ%%§%t?8ﬁpaﬁagﬁqﬁgﬁit e e
vacuum (fi nals 25 dintieyonal tenperabupes2056h .t orgiveia pakxekhyheng
terepht hal ate conpositioqn having an intrinsic viscosity of 0.65 (in

o- chl or ophe RO YEE S5O T Iplepardd | HnCoRt £04at FAgTagentP LA icwst iily Hyent was
obt ai ned by ;addi:ng. Q.8 1pard: Qfn 30 &, sikage.coupLin nt (iyade nane:
KBM 403, squIiéd by hin-EtlesiI?%one K.%??“?%Hagﬁgggﬁréu%%qg§ﬁg parts of
dei oni ZBY wategrt - tIG @ siroftiee sthécoae eant shons48QE (whehcohe supplied by
Wacker Silicaone AG_ nethyl pol ysiloxane having, a_vinyl group, .and optionally
53 containiﬁ&%ﬁ?qaﬁﬂﬁﬁﬁﬁﬁ(ﬁpﬁ,O?%ﬁ}%?tb? ?oghﬁF@9§%FFa&93ﬁﬁ%ﬁﬁﬁ%ﬁe
reaction wi trlesd rpleaigusnicaie) ystcnbes] angragskbakiAgragent,ishadded) and 1
part of a crosslinking agent V72 (supplied by Wacker Silicones AG 5 an
emul si on of WetWAC FYGEcTsT oty sthrexahRernahi ATEASt SRR h sddddis e bond
in methyl sidgxapel.r khdad & s9hd d.conten P TASS 296 St form ng
unstretchedcpolygﬁter film The é%ove-g%taéﬁgésggﬁggtﬁ% e%% Fﬁ@é’hthalate
10 conpbsi t itnvosesiedt ivsdhat =y 0C:dora Srabaase uhtiykrahpoliyneredrad 12wt er
content of Q. ss% Then,_ the dr ol yet hyl ene.t erepht hal ate conposition
was fed to gﬁgng}& ngu(ﬁtiﬁi%ﬁc%f%gT?iﬁ%p¥%ﬁﬁg?g%ﬁyécﬁp5@0 to 300C,

hi ghly accuratreliyiefsi.l tered with a steel wire 15 filter having an average
mesh opening of 11 Rm and then extruded through a T-die, and the extrudate
was rapi dly cool ed°By “Bfi RFNG iHSa5® HntBELETHHS ht ReEBEFERGL8EUM by an

el ectrost at iggal;lapeontagti ng et dhod; 1o gi V. L un cg r film
havi ng a thﬁckﬁésslof 450 Fmﬁﬂg%[Pr%nary S ?g?%ﬁP%%£§?e ?gf%g&%%§%%b

t hus- ob? @i nadeumstlngcsited geoly extepo$ it homasn preiheatnednati onsC, Thad t hen
stretched 3. i i.n-the ongitudinal, direction petween |ow speed and

hi gh- speed r‘—i?ﬂolt‘)s{a at%laémfllyl mltse%ér%?%z% et - 1%%(3‘3501?16 PheRCt e ©55 S et ched
filmwas rapiedleyseoalag@rt,o Igiael eopotyesteredid msyeet ghednin tihe

~longi tudi nal_direction &]ength direction). [In-line application step]
L formed from the silicone resin composition.

The silicone resin composition may be any one of an

25 addition polymerization type (the main agent is a
polysiloxane having at least twe unsaturated group per
molecule) and a condensation type (the main agent is a
polysiloxane having at least two hydroxyl groups per
molecule). As an embodiment of the addition

30 polymerization type, an embodiment in which the coating
agent contains platinum as a catalyst is preferred, and
ag an embodiment of the condensaticn type, an embodiment
in which the coating agent contains tin as a catalyst is

preferred. Of these, an addition polymerization type is



Then, the above-prepared coating agent was applied 30 to the thus-obtained
stretched polyester filmstretched in the |ongitudinal direction, such that
..a dry coating had a thickness of 40 nm to give a polyester filmhaving a
coating film [Secondary stretching step] 54 The polyester filmhaving a
t hus- obt ai ned coating filmwas supplied3to a stenter and pre-heated in two

zones at 105C and._1 for seconds in_each zon Then, the pre-heated
pol yester f#f S eﬁ%ﬁ?ﬂﬁ%zfl% CATHRHAY $h PEGFLI6REE HO PFFE, 130C, 145C
and 155C f opr2peeegndsruptaaeh) é@@:kféJCdkdébaiiﬂﬂlﬁnété?bﬁlﬂ,rﬁhiege( laher al
stretch ratio) in total becane 4.1 tinmes in the direction perpendicular to

t he | ongi t udEn@redicredtivo & e r eeePBRENEedoblaien marbifad alteyr
stretched 1Qqhye r, fi [T I setti : The

t hus- obt ai ng)d (b%ih)aéxi%{gl ny ds E{He‘l:tc %35 po %/%%t%% :‘:ﬂigmg\%\igl? ttr%éﬂrerr'al ly set in three
zones at5210C, 225€eand itosRamyries tof athofafusecsndasrdcseeands; i n each
zone, 15 and.iin the |last, thermally setti ng,zone %t 195C, it was rel axed by
2.5 96- in the ‘GFEctiton perPendi tutdP O EABLPoRGEt Uditndi® diltiétti on (wi dth

direction), ir«gitvera wielease d4dm avgngeaci;otal thi ckness of 31 Rm The
t hus-obtai ned rel ease filmwas used for various 20 neasurenents and

eval uations. Tabl &)1A8he@She rdsif 13l B@mpl eeg2in compoAitéosady fil m was
obtained in naner j ; cept, .t he stretch ratio
in the 25 diwiare&%tei%gn@%&er pendi ??Jc?fa{h’?éqﬂ%&eﬁ?%%g?fudT%an%iF%égtgi on (wi dth
directibh) polyse lsecordary staeiwhh ngassepswasnchanged ook itkigs and

t hat the amunt oft relaxation in the t hi’\;d 1%‘one in the thermally setting
step was cha¥ged t8FF FIET THHIE 1= 5hohs Y AECPEEUPCL YSE A3@6us 30

neasurenents and eyahuatiereumde Wity regal &b the:hhusypblained kgl ease
film Conparative Exanple 1 A biaxially stretched polyester film having no

55 rel ease P&YeCokEs neht @ifepndh tHeckamenhmnnkr eentaiEgamptdvl except
that the relga i i.qul i e t her nosetting

i1 cone g eeroran i, SRR el e AT B NI RE
productl®dn cordaielieaserf iXMm7721 crofalthiet ngt agansolythconcaforaniaddi ti on
pol yneri zat :pgn t.¥]|%e sil.icone conpound (trade nanme: TPR- 6721, supplied by

Toshi ba Si | Ped R HPIYF HiS%Ae (solid content: 3 mass% was added a Pt

catal yst (trade 18)nagee=ctM £ - 19upp i Bd-de TOsSHiRa-Sbbe9ne oK. K+) piR such
an anount that its content cane to be 1 ﬁart by nass per 100 par%/s by mass
of the addi tRéersolRpvEERLatitdh + ViecksifitbneSeerbobadoliberebyln rel ease

agent coati l-i.quid aas, rgg‘qi ) r he _above- oht ai ned

bi axially s{&rg)gtt(?%gﬁdpol yést er ffrﬁ%%?-?f%%%g %f)‘gr glfaé’glg)g Ihg/%é:Pg\%s

unrol | ey amd lylse labowe preegariedine| 2aBe- agent tgdakkngohpguietitwas appl i ed
to the unrolled biaxially S'tretCh%?}féﬂ ester filmin its center portion in

the directi 6R 26 perSerdituai™ (& *¢udi nal direction (width
direction) such that abhecapphiscatd-om AN dVEt Yo SBABCbABE: 61 GANBy A
.release |l ayer was forned by drying the applied coating liquid wwth an air
“floating and@CéarByivigaty & S P appdtatasn trevish gt howeroandPUpper
air'blomjngcrosslinking agent.

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

In addition, these agqueous thermosetting silicone
resin compositions can be used as coating agents after

30 thelr solid contents are properly adjusted by adding
deionized water, etc.

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

preferably contains a silane coupling agent. The silane



25 ports at intervals of 38 cmeach at a carrying tension of 2,000 kPa at a
drying tenperature of 160C for 16 seconds, to give a release filmhaving a
.. dry cured rel ease | ayer having a weight of 0.2 g/n2. Table 1 shows the

results of various neasurenents and eval_j)g;(lti ons made 30 with regard to the
t hus- obt ai ned rel ease film Conparative Exanple 2 A release filmwas

obt ai ned in.thg1sa RRer; A ﬂ&@%‘%{re g Lt h retch ratio
in the 56 Fongiit ugfﬁgfé di riec?i on (len ha%i rg tg?oﬁgﬁlg%o%lhgo%{i mary
stret chi ng stépcuasrcwaiged tcor@dund nesvidabkergéashans tlreuvesiats of
various neasurenepnts and eval uatiaogns made with regard to .the thus-obtained
rel ease fil %1811%50%%3?1% io\}e%ég’rrﬁ e pgfyesgﬁrrgggégeafﬁl fi s SHtE ned in
the same mapaetnasompobxanRire JzteXic:seqsréf@iabmﬁ shret-eBnbating dgn the

e

| ongi tudi nal direction (length direction) int primary 10 stretching step
was chargedlPy-BCgeridEd #%d HHatCTROERY BRH1RE: | 8Si AhEhéebdiveect i on

per pendi cul %atge%flgeflr%  tudinal, dirgelion (utdh.di g%%‘g{%) was changed
to 3.0 tinmes. Tablé I shows the results of various®measurenents and
eval uat i onssgadeocw t virggar értoocyt helsc i hasxpbt aemedor, eheasapkid,m 57 _
Conparative Exampl €, 3 86,94 884 Lar®uyn %rdulds, Tele, 0 SSt SOt X
The content of the above silane coupling agent
10 Dbased on the solid content weight of the release layer
is preferably 0.1 mass% or more but 20 mass% or less,
more preferably 1 mass% or more but 10 mass% or less,
particularly preferably 3 mass% or more but 7 mass% or
less. When the above content is adjusted to the above
15 numerical range, the adhesion of the release laver can
be increased high.
[Surfactant]
Preferably, the release layer in this invention
contains 0.5 mass% or more but 10 mass% or less, based
20 on the solid content weight of the release layer, of a
surfactant. When the release layer contains a surfactant
in the above numerical range, the peel charge that
cccurs when the release film in the form of a roll is
unrolled and the peel charge that occurs when the
25 ceramic sheet is peeled off the releage 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
30 wettability to the polyester film surface. As a result,
the defect of local repellence to the coating agent is
suppressed, and not only a uniform coating film can be

obtained, but the pinhole defect that occurs when the

ceramic sheet is peeled off can be suppressed.
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From the above point of view, the content of the
surfactant based on the total dry weight of the release
layer is more preferably 1.0 mass% or more but 7.0 masst
or less, particularly preferably 2.0 mass% or more but

5 5.0 mass% or less. When the above content is less than
0.5 mass%, the peel charge increases. Purther, the
wettability of the coating agent to the polyester film
surface tends to be insufficient. When it exceeds 10
mass%, undesirably, the peeling force from the ceramic

10 sheet tends to be heavy peeling force.

The surfactant includes ionic surfactants (anionic
surfactant, cationic surfactant and amphoteric
surfactant) and ion-free surfactants {(nonionic
surfactant). Of these, a nonionic surfactant is

15 preferred. When ionic surfactants such as an anionic
surfactant, a cationic surfactant, an amphoteric
surfactant, etc., are used, these gsurfactants are poison
to the silicone resin composition that forms the release
layer, and in some cases, the silicone resin composition

20 are not fully cured.

Examples of the nonionic surfactant include
surfactants of a polycxyethylene type, a pcolyhvdric
alcohol fatty acid ester type, a polyhydric alcohol alkyl
ether type, a nitrogen-containing type, etc., a nonionic

25 silicone-containing surfactant, a nonionic fluorine-
containing gsurfactant, etc.

Examples of the polyoxyethylene type surfactant
include poly(oxyethylene)alkyl ether,
poly{oxyethylene)alkyl phenyl ether, poly(oxyethylene)

30  poly({oxypropylene)alkyl ether, poly(oxyethylene) fatty
acid ester, poly(oxyethylene} sorbitan fatty acid ester,
etc. O0Of these, the poly(cxyethylene)alkyl ether
preferably includes poly(oxyethylene) alkyl ethers

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

Examples of the silicone-containing surfactant
include polyether-modified silicone, polyglycerin-
modified silicone, etc. Further, these modified silicone
structure is classified into a gide-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.

Above all, as a surfactant in this invention, a
polyoxyethylene surfactant and a silicone-containing
surfactant are preferred. These are lesg likely to be
pcison 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
releasabllity and can produce a higher effect on the
improvement of prevention of peel charge.

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

not specially limited, while it is preferably 20 nm or

0-



0\0O 0\0O WI - W Load 0.3MPa PdWO T PPog Paws'z peon' Load 0.01MPa geoT
ON pPoT ON @ -CH Rel ease | ayer surface Side having no rel ease | ayer

.. Positional deviation (Evaluation 1 of stacking) Surface snpothness and

flatness (Condition 1) Elongation ratig

more but 20 nm or less. Generally, when it is less than
20 nm, the exhibition of effects as the release laver
such az small peeling strength is difficult. When it
exceeds 90 nm, an effect produced does not pay for a
5 cost reguired.
<Use of release films>
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 use, office stationery supplies, etc.
Particulary, the release film of this invention can
be suitably used as a carrier film for producing a
ceramic sheet since it has satisfactory performances
required of a release film to be used for the production
15 of a ceramic sheet. When the release film of this
invention is used to produce a ceramic sheet, a thin-
film ceramic sheet with excellent accuracy is obtained.
Further, the thus-obtained thin-film ceramic sheet can
be suitably used for a stacked ceramic condenser in
20 which increasing of the number of internal electrode
layers 1s 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
25 release layer surface of the release film of this
invention and remove a solvent contained in the applied
ceramic slurry by drying. The method for applying the
ceramic slurry i1s not specially limited, and there can
be used conventicnally known application methods. For
30 example, there can be employed a method in which a
ceramic slurry prepared by dispersing a ceramic powder,
a2 binder agent, etc., in a solvent is applied by a
reverse roll method and removing the solvent by drying

under heat. The binder agent for use is not specially



(SnD) Elongation ratio (STD) Thermal elongation ratio (HS) Thermal

el ongation ratio (HSTD) caSH awSH XPU d Eval uati ons of ceram c sheet 58
. Exanple 3 [Preparation of polyester] A polyethylene terephthal ate

conposi tion having an intrinsic viscasity of 0.65 (in o-chlorophenol at
35C) 5 was obtained in the sane manner a$ in Exanmple 1. [Preparation of

coati ng agent.].. I obt.ai ned _by .addi_ ng 10, ts of a
silicone eni l]smllgr?délodal':d%( g@%%%g%ﬁgﬁ%%“&% dbytf%cl?éﬁa 45 c@ﬁ%@”ﬁépﬁ

met hyl pol ysiduayard .havimgbawi ntle grodumntl Of anduest i enablky seeataiining in
conbi nation _an ‘ihnr}{'mbi tocg for preventing a_premature reaction with a

pl ati num catadM<EMhéNS heoss| FHki iy 1Rt efbandded tEl3lane cotent 50
mass% as a Jmijn genpanent, 1 part of a crosslinking agent V72 (supplied by
Wacker Silicones AG 15 an emnul sion of nethyl hydrogen pol ysil oxane, which
reacts wbth a douBhe Bodd irelvetdfyltisisd oianent $ohi dscobttennes0 byass%, 0.3

part of a si l.i nt_(trade pape: KBM 4Q3, suppl.ied by Shin-Etsu
Silicone K .a)%gjr%qgflﬂg[%a%?g%% %% ?/:(L)Z%i‘/%t ﬁ?ﬁ%ﬁgeoﬁféaim éfﬁgﬁbez%ﬁl‘%d%’é nane:
Enmul gen 404,a suypl.i edthley xiéae Gy [fariat ix1)1 (v COSpangBk) «&s ra1noni onic
surfactant to 87 parts of deionized water with stirring. The coating agent
had a solid O&?ﬁﬁé‘rﬁd S HasS9A™ THRS sBF P B6nPEREYCAtid S 6 adutiffonent s

based on 10G-gmasad of; 1 beareylayes bos bera9iobkalned d rymdie angye
coating agent were to be as follows. M n conponent: .1 ss%
10 the above master roll to a width and a length demanded
by a customer.

In the film roll of this invention, the roll
surface layer has a Vicker’s hardness {Hv) of 0 or more
but 450 or less. When the Vicker’s hardness (Hv) of the

15  recll surface layer is adjusted to the above numerical
range, there can be obtained a release film excellent in
flatness. PFurther, the release film roll is hardly
deformed in form or unlikely to get wrinkled.

The Vicker’s hardness refers toc a gquotient

20 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

25 calculated on the following expression.

Hv = (2-P-sin(a/2))/d°

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

Since o = 136 degrees, the above expression is

30 rewritten as follows.
Hv = 1.854 x p/d”
Generally, when a film is taken up in the form of a
roll, a thick portion of the film is tightly taken up as

the roll diameter increases, and it sometimes has a so-



Crosslinking agent: 8.4 mass% Sil ane coupling agent: 5.0 nmass%
30Surfactant: 2.5 mass% [Step of forming unstretched polyester filni The

. above- obt ai ned pol yet hyl ene terepht hal ate conposition was dried at 170C for
5 hours until the polyethylene terephthal ate conposition had a water 59
content of 0.05 mass %or |ess. Then, the dry polyethylene ter epht hal at e
conposi tion | o t er., ted t a nel erature of 280
to 300C, high 35?%&?% %1'11{%;( Efu’fejeréed ﬂ e%lpﬂf% g flgglg g an

aver age neslkxapeniety taf mipama teinesl fhgﬂn@xbr veéednkhraugh athidie to forma
nol ten sheet, and th nmol ten sheet was rapidly cooled by bringing it into

contact wit % HR WP EPREPEBYPHE| Walkhy agoitestgase net hod to
gi ve an unstiet qﬂeﬁq(eqolsy | hayi n hC
[Primary stretching st ep?ﬁﬁnééé m&rr\gnog% aﬁieyr%?%e{é%h%%gi%{)l ;‘/%Qef er film

stretched i Fhatte JlSong\lhtelmltﬁm Hiclezt | snhamsnebtai(ded fafomiteherdhius- obt ai ned

unstret ched yest il mijn e n 15, as le 1. [In-line
appl i cation Elt eﬁ]cel'h rgert & ab oé.'/e %?@Eagga gé%{f“l A§ géjé’nttj\ﬁggt]ébptt&i to the
t hus- obt ai nesh, mareRXdad 114 15t riet chetbpabiesteexbikm, stetrghed dxe the

| ongi tudinal direction, such that 20 the resultant release filmhad a
rel ease | ayd@sha& iRy ta fIfTOGRss M0 T 2P eohnpoP§ester f ithm havi ng

2 coating [ iidpe:Ta ahovs apnl iaskep of Lbenc0a! ing)agantwps. ooy ied out

on the side the polyester fil m not been brou 0 cont act
Wit h thel cogimfgady Uayzs iis m%@eﬁob:fz M)ﬁrmnglaasunstorx@t @qudb&e_,st er
film [Secora(}%ry st.ret chin t he_t hus- qQbt ai ned poI yester

film having “& cOAt iTg Fi Fifwe %%%Ye@r?geg?gﬁyeﬁlgnﬂ’ SheldTi AlEhe

“same manner cahdm Haxanphesh ttﬂaeglw_ﬁclaebr axhakhye38 suket gred polyest er
film [Thermally setting step] The thus-obtained biaxially stretched
pol yester fiSHRiRES thegstted S r?c’t%el%"énet]ﬁ%nﬁ@ﬁlaéorﬁ PXafgbice Il o igi ve a

rel ease fil mi@%\ﬂéqg:cﬁﬁeoé%féﬂéa(n%E?l?é 3140, @9@%%% hys-obt ai ned

rel ease filmwas subject to various neasurenents eval Uat1ons Table 2
shows the reéesulpreferred so long as such a problem does not take

place. From the above point of view, the lower limit of
the Vicker’s hardness (Hv) of the roll surface layer is
preferably 340 or more, more preferably 360 or more,
particularly preferably 280 or more.

20 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 reguired

25 to set an initial tension at 49 N/m or less. When the
initial tension is adijusted 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

30 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

cf a roll form can be inhibited. When the initial



Exanpl e 4 5A rel ease fil mwas obtained in the sane manner as in Exanple 3
except that the conditions in sone steps were changed as follows. The

. thus-obtained rel ease fil mwas subjected to various neasurenents and

eval uations. Table 2 shows the results. 10[ Preparation of coating agent] As
a surfactant, 0.06 part of a pol yoxyet hy°18ene- met hyl pol ysi | oxane copol yner

(trade nane: SS- . suppl i ed Lhgn | si_ on ., Ltd.) (S2
conponent) F??Elt%@lag' r?o%%Sé}lll%ymHl%o\r{g&égkﬁt %i r}ﬁgﬁ nfﬁssu&?vagct%tt%\%s used
in place of ridie poinfexeetlmytene-ahéy| ot beromEheceoatiigig agentndad a solid

content of 0 mass% g};tuther, the sol.id content ratios of conponents based
e

on 100 nass9%t FPHedLe Ay T2 H bedBhE BENEAS Lok iFTe Wb TDAG ng agent

were as fol heuweme2@MaiN CUMONent : £ 85m4- BRSS Y Or B%S?d&hi % nedk 5 Mss%
Si | ane coupling ?:%;?t: 5.1 mass% Surfactant: 1.0 nass% [ Secondary

stretching ST RO aint avf oviavwt hehkatppalr diimeict ioh thes changed
to 4.5 tinmes.:[.thernal |y setitl] The amunt of relaxation in
inlt-mﬁ MR iftld [Eré%%g%glx 68%\1/@00@ Sy gnore

the rel axation treatnment was change A
rel ease fil preeerehtiai med N/m tde Sase. nerner 5= tnExanp! e «h=8%seRl t hat
the conditi Qns i.n the correspondi ng, step were_changed as follows. The thus-

61 obtai ned & &% M bR ct 8dIE8EFRE 688 Ime &8\ difelit sisand
eval uati ons.1 ;Eahlee £2 showsidihe é@s%%é- +hEr %%éf %Eic%{é %{f coating agent] As a

surfactant, 0.15 part of a polyoxyethyl ene- met hyl pol ysi 'oxane copol yner
(trade HanetcEMA ExeSS505hatsuppt i 2dlbytainbentBrgksi omri@kled tak ) (82

conponent) t iond.c.siliconescontaining surfactant was used. The
coating agetﬁ{ﬁ%h:agazg1?&%ﬁ3{ggo@natlen]‘tlr%ft%z.las nggs%%akﬁupﬁﬁéﬁe,‘ t heS$6FPR ¥ont ent
‘ratios 10 of:heonpdnentls deaseicbon 408s MssY%aef paskebeasad aysiy ta be

obtai ned fromthe above coating agent were as follows. Main conponent: 84.1
nmass% Cr ossltihr?lﬁené’ré’gf NS 61 s s9R B SPLaRE - c P nghagehevespointss %

Surfactant: o2 &ifBSS%he lower limit of the initial tension is
15 preferably 30 N/m or more. The above initial tension
represents a tension at a time when the taking up of the
release film, which is substantially a commercial
product, in the form of a roll is started, and it does
not necessarily mean a tension immediately after the
20  taking-up of the release film around a core is started.
That is, for the purpose of decreasing those influences
which are caused by foreign matter, damage, etc., on the
core surface, there is generally employed a method in
which the take-up tension is set in particular high
25 immediately after the taking-up film is started until a
several meters or several tens meters long film is taken
up, and it does not show the take-up tension for such a
porticn.
Further, it is required to taper the tension so
30 that the final tension is lower than the initial tension.
Specifically, the ratic of the final tension to the
initial tension (tension taper ratio) is reguired to be
80 % or less. When the tension taper ratio is adjusted

to the above numerical range, the deformation of the



Exanple 6 A release filmwas obtained in the sane manner as 20 in Exanple 4
except that the conditions in the corresponding step were changed as

. follows. The thus-obtained release filmwas subjected to various

measurements and eval uations. Table 2 shgws the results. [Preparation of
coating agent] 25As a surfactant, 0.3 part of a pol yoxyethyl ene-

met hyl pol ysibbxaneraopahy mer sfichade swimesh EMALEXe S816R5%! «supplinedsby Ni hon
Emul sion Co., Ltd,) (52 conponent) that was a nonionic silicone-containing
surfactant WaY uSEdthehECcdariAg 3&Geta il BS SBRIATBBNEBNLEHt OFNEN2 Mmass%

Further, thepgol Lfs¢aRt eahehatiQs Ofi components bagedyop; 100 mss% of a

rel ease | ayer obtalned fromthe above coati ng agent were as fol I ows. Mai n
conponent : B2roneass%i osdl ithlel mypldgentxfB8c? hags t68dSi bankecougl i ng

agent: 4.9 ss% Surfactant:. 4.9 mass% Exanmple 7, 5A rel ease filmwas
obt ai nefik’ i nggﬁeh%% % Rar 38 i—’uﬁoﬁﬁa?ﬂl@% Oe“icV Y Nt (PN T bns i n
the correspenditng stepiver eaghanged as folbpuserdheyt hyssobt-ahped rel ease

filmwas subjected to various measurenents and eval uations. Table 2 shows
the resul t STOXB[ PFepgFabiian 66f *c &t itRFage] e BT deamtt, 0.6 part of

a polyoxyet iyl anggs ey kRoly e Qang ?%5‘0%%% né%ﬁgtﬁﬁﬂtﬁg}%oﬁ'\’%&%%& 555051,

supplied by N hon”Emul sion Co., at'“was a noni oni c
si | i cone- conhhai miagprtsnsurffacientralds hesethedbe cthat fhgaagentshad a solid

content, of 6.5 mass% Further, the solid content ratios of conponents based
on 100 1,93553/(?8?m§5r§|38a§8“’| " ttgleogtedbstJa‘?%eda}??ﬁn?‘?ﬁéoaﬁﬁvéoé’o&f)i“’ng agent

were as fol bawsch20Main eempenententbrleass % Gk 0sgki NkERG-2@8AL: of. 8 Mass%
.Si | ane coupl i nglagent: 4.7 mass% Surfactant: 9.4 mass% 25 Conparative

‘Exanpl e 4 PYODIeRS: 8NEhs @ st UNAYRES Tbtaisd facehe shfre niwprRrtas in
Exanpl e 4 expobt LBahe!Be caud tions Jd,dhe, cpre espopdlng gleps were

changed as The t hus-obt ai ne ease m was subj ected to various
30 neasur eneapsrandtevaligapirerferafdy 8@ shomsmbhe. r esultisis [ Preparati on of

coat 10 2000 Lonsen, DSRS0, SORLLIG, A0S0 ad 2 5ol I ¢
on 100 massffpet iankelFease the3 iAyears obiaifesh f femtherahgyereqat bag agent
were as foll ows.

sc long as the take-up tension doeg not exceed 49 N/m.

In the main portion of the roll, however, an embodiment

in which the take-up tension is continuously gradually

20 decreased 1s preferred, and an embodiment in which it is
continuously gradually decreased at a 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,

25 and failures such as a creage defect in the lateral
direction (T bar), air gap between films, etc., can bs
suppressed. The above main portion of a roll refers to a
portion that is 5 mm or more cutwardly away from the
core surface layer and that is 5 mm or more inwardly

30 apart from the roll surface layer.

On the basis of the above initial tension and
tension taper ratio, it is required 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



Mai n conponent: 86.2 nmass% Crosslinking agent: 8.6 nmass% 5Si | ane coupling
agent: 5.2 mass% Surfactant: 0 mass% [Primary stretching step] The
~.stretch ratio in the |longitudinal direction was changed to 3.0 tines. 10
Conpar ative Exanple 5 A release fil mwaggobtained in the same manner as in
Conpar ati ve Exanple 4 except that the conditions in t he correspondi ng
steps were thgagedaasbkolimpas-tethevilth thus: obéai pedafahease (ki) mosas

subj ected to_vari ois maasuhements and evaluations. Table 2 shows the

results. [PEPRaPY sEF&rchiRghstep] F1nal tenfl it rt dPe deighi nthfe
| ongi t udi nal; dicceeti en Y% Changad 40 “hd %&ﬂ?ssuEQ&é@C?agé&y St ching

st ep] The stretch ratio in the |lateral direction s changed to 3.0
ti mes. Conp&apabevemExdmsl diGR5AFoaxitdle wistretphiet: pof yeséer t£hem havi ng

no rel ease | .Qbt ai ned in _the same manner_as_.in aml e .3 except
t hat noaszoaflgéggaggﬁt&v\/g? é:glpﬁ ifI(:}%ﬁl.&nL EENSIgHenS PHTES SEEV{TSH 8 Ma T
addi ti on polgeeri matieomriafre 3ili Ganelaompoundsét ragderRane: hERPRHG AL,
supplied 30 by Toshiba Silicaone K K.) in toluene (solid content: 3 nass%
was added a2PtPeRE&l vyt Girdde SRR CTOMBY R TREPRRPEY BPYTESRMOALSI | i cone

K K) in sugheapoampue thal Jdis GONENeSANERLODR: AoPAL! sy mass per 100
parts by mass of the addition polynerization type si ?co e 64 conpound,
wher eby a rédeesseidgesd coat itig |Higu dewds prepasedlyThesndeleadenagent

coating 41 Qg GonLal Nl N0, UL Selent Thessalier, ot ge ghovezobial ned

bi axi al1y stret oyes?te fi avi

and the abovenpeepgred neleasssagaiuceaidagdoti gubd1vas apphi ed to the
~unrolled biaxially stretched polyester filmin its center portion in the
‘wi dth di r ectPEHEBUERUhERG HECHispl 16t | o ZRfbuHRE (RPYe cARenE 0obevéey/ nR. A

10 rel ease Layenyas hamied 4y lyingihe.apet b8d; COALLRG ap1y 10
N/m or more, more preferably 15 N/h QY more,

15 As a nip pressure, it is required to adjust the
initial nip pressure to 200 N/m or less. When the
initial nip pressure is adjusted to the above numerical
range, the roll surface layer can be imparted with a
Vicker’s hardness (Hv) of 450 or less. Further, the

20 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. Pfurther, the

25 formation of uneven end face of a roll can be inhibited.
When the initial nip pressure is too high, the Vicker’s
hardness (Hv) of the roll surface layer tends to become
too high. Further, the amount of air caught in the roll
during the take-up tends to be small, and the film tends

30 to be poor in flatness. From the above point of 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



liquid with an air floating and carrying type drying apparatus having | ower
and upper air-blowi ng ports at intervals of 38 cmeach at a carrying

. tension of 2,000 kPa at a drying tenperature of 16000 for 16 seconds, to 15
give a release filmhaving a dry cured yel ease | ayer having a wei ght of 0.2
g/ 2. Table 2 shows the results of various neasurenents and eval uations

made with rpgasdstanting Adwys-abd atmedaeebease b Mr The abeve apphi gation
of the coating agent was carried _out on the side of the 20 polyester film
whi ch had nBt ¥REEEEEd 2ket h e 1E0 AT kR Ut #Bet hBrstephef abeM® ng an

et et checgROhY ket ) TopgE S HBTBIR Y gl g nBcRLy g8 0 00" B
| pressure is preferably 50 N/m or more, more preferably
5 80 N/m or more.

The nip pressure may not be tapered, while the
occurrence of winkles or pimples or the uneven end faces
of the roll can be suppressed by tapering the nip
pressure at a nip pressure taper ratioc of -10 % or more

10 but 10 % or less.

When the above initial nip pressure and the nip
pregsure taper are employed, the final nip pressure can
be 220 N/m or less. When the final nip pressure is too
high, however, the Vicker’s hardness (Hv) of the roll

15 surface layer tends to become too high. From the above
peint 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

20 tends to be destabilized. From the above point of view,
the lower limit of the final nip pressure is preferably
50 N/m or more, more preferably 70 N/m or more,

particularly preferably 90 N/m or more.

25 Examplies
This inventicn will be further specifically
explained hereinafter with reference to Examples and
Comparative Examples, while thig invention shall not be
limited thereto unless it exceeds the scope of gist of
30 the present invention.
<Methods for measurements and evaluations>
In Examples and Comparative Examples, the following
items were measured and evaluated by the following

methods.
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(1) Average particle diameter of particles

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

{2) Maximum height (Rmax)

According to JIS Standard (B0601: Surface roughness
=~ Definiticn 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 Kosaka
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 cutcff: 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 locad (Swn, Srp)

With TMA (trade name: 856000, 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 load of (.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 ratioc (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

Z
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film when reached at 100°C and on the basis of the
following expression. Similarly, the measurement was
carried out by exerting a load of 0.01 MPa in the width
direction, and an elongation ratio (8p) (unit: %) under
this load condition was determined. The elongation
ratios (Swp, Sqp) were taken with regard to 10 samples
each, and an average o0f them was determined for esach.

Elongation ratio {(Swp, Sm) = (AM/Mg)} % 100 (%)

AM = M - My

In the above expression, M; represents a length of
a £ilm 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 (8w, Spp) are minus, they show
the film is shrunken, and when thev are plus, they show
that the film is extended.
(4) Thermal elongation ratios under no load {(HSws, HSp)

A film sample having a square area of approximately
30 om®, 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 nc load. After the 30 minutes, the film sample was
taken out of the oven, and after it had room
temperature, it was measured for a length or width.
Thermal elongation ratios (HSwp, HSt) (unit: %) were
determined on the basis of the following expression.
Elongation ratics (HSw, HSp) were taken with regard to
10 samples each, and an average of them was determined
for each.

Thermal elongation ratioc (HSwup, HSp)

= (AL/L,) x 100 (%)}

AL = L - Ly

In the above expression, Ly represents a length of

a film in the longitudinal or width direction before the
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heat treatment, and L representg a length of the film in
the same direction after the heat treatment. That is,
when the thermal elongation ratics {HSyp, HSy) are minus,
they show that the film is shrunken, and when they are
pius, they show that the £ilm is extended.

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

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

(Condition 2) A roll of a release film having a width of
450 mm and & length cf 2,000 m was prepared. A ceramic
slurry having the fellowing composition was applied to a
surface on the release layer =zide 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 tc 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 roll.

Then, the ceramic layers were separated from the
ceramic layer/release film compeosite materials obtained
under Conditions 1 and 2 to give ceramic sheets. Both
surfaces of each of the thus-obtained ceramic sheets
(measurement cbiect area: 1 m?’) were observed 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]



gaol ON No | oad Release |ayer surface Surface on side having no rel ease
| ayer Release film Ceramc sheet Surface snmoothness (Condition 2)

. Evaluation 2 of stacking (Positional deviation evaluation) Surfactant
‘contained in rel ease | ayer El ongat i on rat o (Sm in |ongitudinal
direction Elongation ratio (STD) in wi dffff direction Ther nal el ongati on

(PUE LD oo Seget o8, Tl Sloneey dalip (1O 17
pm, supplied by Fuji Titanium Industry Co., Ltd.): 100
parts

‘Polyvinyl butyral resin (trade name: S$-LEC BM-8,

5 supplied by Sekisul Chemical Co., Ltd.)] 30 parts
‘Plasticizer {dioctyl phthalate): 5 parts
‘Toluene/ethanol sdlvent mixture (mixing ratio:

6:4}: 200 parts
[Evaluation ratings for surface flatness/smoothness]

16 (O: 2 or less craters (concave portions) per m?,
each crater having a depth of 0.5 um or more (level
having no problem in practical use)

[y: over 2 but less than 6 craters (concave
portions) per m®, each crater having a depth of 0.5 um or

15 more (level sometimes having a problem in practical use)

X: & or more craters {(concave portions) per m?,
each crater having a depth of 0.5 um or more (level

having a prcblem in practical use)
(6) Evaluation of peel charge of release film

20 When the evaluation in the above (B) (Condition 2)
was carried out, an amount of peel charge caused by
unrolling the release film was measured. A centralized
potential measuring apparatus (trade name: gtatic charge
measuring instrument SV-10, supplied by Kasuga Electric

25 Works Corp.) was set in a position vertically above at a
distance of 5 cm from the gurface of the release film
immediately after it was unrolled (the inside surface of
a film unrolled), and the amount of peel charge was
measured in an atmosphere having a temperature of 22°C

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

charge amount (unit: kV) of the release film. The



1Eval uati on of peel Evaluation of peel charge Eval uations of ceram c sheet
(Alternative evaluation for practical use) ml; as'eaTaa go saTgaadoad

. 66 19'xa"D OQUON Isvo- ZO O ET -0 000 SO'0- 00'0 SO'0- ZS@19917 co vz
"0 x Sxa D P

evaiuation was made on the basis of the following
evaluation ratings.
[(Evaluation ratings for evaluation of peel charge of
releagse £ilm]

5 0: A peel charge amount of 2.0 kV or less
(excellent in peel charge)

¥x: A peel charge amount of over 2.0 XV (defective

in peel charge)
{7) Evaluation of peel charge of ceramic sheet

10 A ceramic sheet/release film composite material wasg
obtained in the same manner as in the above (5)
{Condition 2). On the surface of ceramic layer of the
thus-obtained ceramic layer/release film composite
matarial, a patterned Ni electrode print layer to have a

15 thickness after drying of 3 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 200 mm x 300 mm tc give a
sheet sample. With regard to the thus-obtained sheet

20 sample, the metal film/ceramic laver composite material
was separated from the release film at a peel speed of
20 m/minute, and an amocunt of peel charge caused by this
separation was measured. A centralized potential
measuring apparatus (trade name: static charge measuring

28 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

30 temperature of 22°C and a humidity of 44 %RH. The
measurement was made with regard to 100 sheet samples,
and an average of them was taken as a peel charge amount
{funit: kV). The evaluation was made on the following

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

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

5 x: A peel charge amount of over 20 kV (defective in

peel charge)
(8} Evaluation of peel of ceramic sheet

With regard to the sheet sample in the above (7}, a
peeling state when the metal film/ceramic layer

10 composite material was separated from the release film
was evaluated on the basis of the following evaluation
ratings.

[Peeling evaluation ratings]
©: peeling force is to a proper degree, the metal

15 film/ceramic layer does not break, and there is found no
regidual ceramic 1ayef 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 f£ilm/ceramic laver is found,

20 or a slight residual ceramic layer in the release film
is found (level of having no problem in practical use at
ally.

X : Heavy separation force igs required, breaking of
the metal film/ceramic layer is found, or a residual

25 ceramic layer in the release film is found (level having
a problem in practical use).

{2-1) Evaluation 1 of stacking of ceramic sheet
{Alternative test for evaluation of practical
properties)

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

obtained in the above manner were stacked with ends



SZ. 0 x g.fun I ¥%6SPW (AO dp \Otho (AO\Oth. mu WU At | ---
Measur ement and eval uati on puf m Content Load0.3MPa Loadl.QOwa .PaNs.zgeou
. PdI ATO OpuoN No | oad No | oad

48
porticns on one side being a positioning reference, and
a degree of positional deviation of the electrode
printed layers was evaluated on the basis of the
following evaluation ratings.
> [Evaluation ratings for positional deviation]
@: The positional deviation is less than 200 [Thed
(level having no problem in practical use at all)
(O: The positional deviation is 200 um or more but
less than 400 pm (level not having a problem in
10 practical use)
X : The positional deviation is 400 um or more {(level
having a problem in practical use)
(9~2} Evaluation 2 of stacking of ceramic sheet
{(Alternative test for evaluation of practical
15 properties)
Ten cut and separated metal film/ceramic layer
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 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-cbtained
25 wvalue 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]
30 @: The positional deviation is less than 200 um
(level having no problem in practical use at all).
(O: The positional deviation is 200 pm or more but

iess than 400 pum (level not having a problem in

practical use}.



Rel ease |ayer surface Surface on side having no rel ease |ayer  Release
film Ceram c sheet Surface snoothness (Condition 2) Eval uation 2 of

- stacking (Positional deviation eval uation) Surfactant contained in _
‘rel ease layer Elongation ratio (Sm in l,Qngi tudinal direction - Elongation
ratio (DTD) in wdth direction Thermal ¢€longation ratio (HS) in

| ongi tudinal dixecthon,dbeeBhat! QRAALOMLA 34 tdHETDah 4B dLf di rection
ck' SH 3' SH NBX|nun1he|ght ( Rmax)
{level of having a problem in practical use).
(10) Vicker’s hardness (Hv) of roll surface layer
Measurements were made by the following method
5 according to the procedures in JIS Z2244 (1961). The
surface layer of each of release film rolls obtained in
Examples was measured in 10 points along the width
direction excluding a 5 mm portion from each end face,
and a largest value was used as a Vicker’s hardnese {Hvy .
10 {11) Uneven end face
Each of release film rolls obtained in Examples was
evaluated for an uneven end face state on the basis of
the following evaluation ratings.
[Evaluation ratings for uneven end face]
15 ©: A deviation in an uneven end face is 1 mm or less
(level being suitably used without any problem)
(O: A deviation in an uneven end face is over 1 mm
but 2 mm or less (level being used without a problem)
A A deviation in an uneven end face is over 2 mm
20 Dbut 3 mm or less (level having a slight problem but
being usable)
X: A deviation in an end face is over 3 mm (level
having a problem and being unusable)
{12) Flatness
25 A 2~m long film sample i1s taken from a release film
roll, and spread on a horizontal and flat rest such that
its surface which has been on the side of a roll surface
faces upward. After it is left for 10 minutes, the
entire surface of the film surface was observed to
20 measure lengths (unit: cm) of remaining wrinkles (flutes,
portions floating from the above rest) on the surface,
and a total thereof is divided by a measurement area
(unit: m®) to calculate a flatness (unit: cm/m?). The

flatness was evaluated on the basis of the following
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(Al ternative evaluation for practical use) UCD a)Uu 21-1It r-Ir-i WNV-ri
043-14-1 0 G fO 67 Exanple 8 [Preparation of polyester] A polyethylene
"terepht hal ate conposition having an intrinsic viscosity of 0.65 (in

o- chl orophenol at 35C) 5 was obt ai ned i "% he same manner as in Exanpl e 1.

[ Preparatio f L.n A coating agent was obtained in the
same nannergggliung&gnglag’qggdrhe coating agent had a solid content of 6.0

mass% Furt Hevaltbe isal rétcontsenior afiosnefs]10 conponents constituting 100
mass % of a relea | ayer obtained fromthe above coating agent were as
foll ows. Main con@heﬁﬁ‘? Bha 4NREESHSOSs SM/AKi R d§as : (R hradaos sl | ane

coupling agewt propde$$%all in practical used) .
5 O: The flatness is over 28 cm/m® but 32 cm/m? or
less (level not having a problem in practical use).
X: The flatness is over 33 cm/m® (level having a
problem in practical use).
(13) Thickness non-uniformity of film
10 A film was measured for a thickness with a
micrometer (trade name “K-402B” model supplied by
Anritsu Corporation) in a total of 100 points consisting
of selecting 10 points at intervals of 10 cm in the
longitudinal direction and measuring at the above 10
15 points at each 10 lines at intervals of 10 cm in the
lateral direction. An average of the thus-obtained film
thicknesses of the 100 points was calculated and used as
a film thickness (unit: pm).
Then, the film was measured with an electronic
20 micrometer (trade name “K212A” 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
the longitudinal direction of the film and along a width
of 450 mm in the lateral direction of the film, to
25 obtain a continuous thickness chart. A maximum thickness
{unit: um} and a minimum thickness (unit: um) in each of
the longitudinal direction and the lateral direction
were taken from the thus-obtained chart, and the
thickness non-uniformity (unit: %) was determined on the
30 basis of the following expressicn using the above film
thickness in combination.
Thickness non-uniformity (%) = {(maximum thickness
- minimum thickness)/film thickness) x 100

(14) Thickness non-uniformity of ceramic sheet



15Surfactant: 2.5 mass% [ Step of form ng unstretched pol yester filnj

An unstretched polyester filmhaving a thickness of 450 ji mwas obtai ned

. from the above-obtai ned pol yet hyl ene terephthal ate conposition in the same
“manner as in 20 Exanple 3. [Primary str%tlchi ng stepj A nonoaxi al ly
stretched polyester filmstretched in thé |ongitudinal direction was

obt ai ned from t herthus=ehtai-neqd &Weqtefe&é‘éi f?irxect%%[gﬁsoék{—_@ inarr%ggﬁ?gg

manner 25 as in Exanple 1. [In-Tine application s

above- prepapbtiaécoati Ag afentehwaz affl | etondithent Ruswabt acasdregndad al | y
stretched fil ed.in the | ongitudinal direction.such_that the 30
resul t ant rél %2{55‘5%%% %’& e Srflecazécg“?%%r ?J}"]Jé@?ﬁgnam?hi %R’ﬁé}g? oftot&nm to

gi ve a pol yespel ik myhavirig su contddafidn) . Thenabovenappbisati-on of the
coating agent was carried out on the side of the polyester filmwhich had
not contaact eBYGFt ATt Ae CEGOHIRE UMARSH R ePR¥ epOBf WaBSCPBPAERE Lan

unstret chedspghyasksr, GhdneHeSecondaty,-sisetghing.stepls ro, 5 Thereafter,

the thus-obtained polyester filmhaving a coating %%ﬁm was supplied to a
stenter, antdhtr&aced igasnt.hedsadnd framemere dstivedixanpie dasotgkye as

biaxially str hed _poal ter film [Thermally setting ste The
t hus- obt ai nédggi?[g)%]g{%lsy%gtsrt THed T M Westtre § %%e‘géljﬁ"ésn’ﬁﬁﬁﬁr as in

Exanple 1 tpegeueed 18 meheasa fdd mdaviotnast ebakithigkness of 31 um The
t hus-obt ai ned_rel ease fil mwas used as a pre-slitting release film and
subj ect’dd t 8SvEFFoE fladidrentad itk evad Lat Pons. mTaBl 8h8 shows the

results. [Shihbingashen] s5A%diake-ups canditions. ,an4pi Lial, tension of 47
Nm a tensi or)%t aper ratio of 610 %#&nsﬁ%@%?ﬂg %?pt%geégﬁ&g SL 150 Nm a
“.ni p pressurectaper ataktiachofl (100 dsarat alrspeedabé 4801 ntmi nut ehwere set, and

aroll of alggl Ie%ie fii I mr:ILavi ng.a width of 450 nm and | ength of 2,000 m
Asd. S ThE RIS G0t ai HEd*PEFESSe Fh 1GRTIC Ve Subj ect ed to

20 was obt ai

vari ous neagHterBaEScandpevalisdt ianshant Jabbenss shous: Lhenr ggukt s.
Further, a release filmwas sanpled in a position 500 maway fromthe

sur f acéd ayefrenirheherls o ckinesd 2811 eage) fi [Tharl [of THes t hus- obt ai ned
rel ease fil a ts-sld i I i an ubj to
AEWas rused +a% .3 RS tiysldiid %\Fgag@@e%égggﬂs L8 gﬂa Eg%gf&.gg_

vari ous nmeasurenents and eval uati ons, é rés
was used as a maximum thickness (unit: pm), the smallest

was used as a minimum thickness, and the thickness non-
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 ratings.
25 [Evaluation ratings for thickness non-uniformityl
©@: 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
30 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



30 .Exanpl e 9 A pre-slitting release film a release filmroll and a
post-slitting release filmwere obtained in the sanme manner as in Exanple 8
. except that the conditions in the steps were changed as follows. These were
‘69 subjected to various neasurenents and eval uations, and Table 3 shows the
results. [Preparation of coating agent) o surfactant was used. The coating
agent had a gvﬁ%g%%; tent of 5.9 mass% Further, the solid content ratios
of conponenps base n heds R At FRr e HEE | ayer obtained fromthe above
coating agent were as follows. Main conponent: 86.2 mass% 10Crossl i nking
agent: 8.6 nmass%_Sil ane coupling agent: 5.2 mass% Surfactant: 0 mass%

[ Secondary SEPEFCI g st ep] The stretch ratio in the lateral
direction was, L3 6hangsd 40 4B ,ddd@sy [Thermally setting step] The
amount of rel axg)tai on in the pfoelﬁraxati o}n treatnment was changed to 4.0 % 20
Exanpl e 20 Mprareglastet iang redl ecaset fahppirateebease kiskmxr ol |l and a

post-slitti n C:rh%Inease fti I muer e obt%%nigd in_the sane manner, as in Exanple 9
except t hat SEREEHTdITAGH T ‘Fife TBFTRshBndi RGFSLEF wore adiamfedt &

fol I ows. Theset25 piene: iy act et k- VAl | oS cRRasHNarRNES @Y gyaluat i ons,
and Table 3 shows the results. [Preparation of coating agent] As a

surfactant, 8. G6 AR & G0l Yok yBLP| @Reamenity Epaity Sieo X wup oty mer
(trade nameq EMALRNS% HemDHh Supplied-By Mchan Bmw.siam e Lid.) (82

conponent) that” was a nonionic silicone-containing surfactant Was used. The
coat i ngt@geie Bdd rorsolamd contasite nfeBchDamgss UeaBuibhewast ke rsalddl cont ent

rati os of co onceggs gﬁged an 100 mass% of  a rnel ease | er _ 70 obt ai ned
fromthe abdVe <GHtiSh eM-SEre aSSToFFovEr SViRS 86 Y 85.4 mass%

(13'f 88%22& NG rReeised B IMSHB.| a4 Ngragrdt o Be1 ORSEYRRUr factant:

reaction was completed, (.01 part of phosphorous acid as
a stabilizer was added, and after the mixture was fully

15 stirred, 0.03 part of antimony triocxide was added.
Thereafter, water included in the system was fully
distilled off, and then synthetic calcium carbonate
particles having an average particle diameter of 0.6 um
as an internal additive filler (lubricant) were added in

20 such an amount that the content thereof based on the
mass of a polyester to be obtained was to be 0.2 massg,
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 295°C) to give a polyethylene
terephthalate composition having an intrinsic viscosity
of 0.65 {(in o-chlcrophenol at 35°C).
[Preparation of coating agent]

A coating agent was obtained by adding 0.5 part of

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

(silicone supplied by Wacker Silicone AG:

methylpoclysiloxane having a vinyl group, and optionalily



Exampl e 11 A pre-slitting release film a release filmroll and a
post-slitting release filmwere obtained in the 10 sane manner as in
Exanpl e 10 except that the conditions in the correspondi ng steps were
‘changed as foll ows. These were subjected to various neasurenents and

eval uations, and Table 3 shows the resul®3s. [Preparation of coating agent]

15The anoun f. .t sur.f act ant., (S2. conponent )..to be added was changed to
0. 15 part. Efﬁgltg&gl%inﬁg 1élgecrﬁmq?ﬁ§ia al%%{?la %Bhﬂgﬁgf’&f £8Y0 BRESERE Hiff ther, the
sol i d cont eptrematia® ofezpanponentsh basgtaonniR0 carss %ofiad & ease |ayer

obtained fromthe above coating agent were as 20foll ows. Min conponent:
84.1 mass% EFrESSLMGIHRY SFERt B £FR_IY SRPaRePEstpIAing agent: 5.0 nass%

Surfactant: 203 MBS Yrep [3lddd i shﬁ%plie?agpg%gc%e-st%&icco#g%% ioA s in

the slitting step were changed as s In anpl’es 5
30Pre-sl3tt ipng emelledsem fad mestinel dasdérbgbm polllys idmcapest w&lidi i ng rel ease

films were gbtained.in the s nner.as in anpl.e 11 except that the
t ake- up condificons it e %Cilﬁirfef ;%Oréc?e S WEFE‘%h&ﬁ&@&% shﬁn ha Fabl e 3.
These were subjiectethdemtvari Gusng@a@surenents 71 and eval uations, and Tabl e

3 shows the results. Exanple 16 A pre-slitting release film a release film
roll 5 and @556t o ifGHGG el t s radwerevebtarndd limd t he same manner as

in Exanple 10 except Ta@)%t\,etj&%tcaq_r}%%icé)tge\%yét%h%grgflgaéggnéggggliaqgts@t ep were

changed as foll ows. These were su surements and
eval uati®ns coamesTalilos: Jsshansiddeatt esnbts. £IO[ Preparat 1A 0f scoating
agent ] The a%DaL.ﬁ]m of .the surfactan 582 conponent) to be added was

_changed to 8°3Y5%H & T nd WYL h 861 P@5&4nt eftTof B9 Hass%
"Further, thecsglkitthyoenienie rainias M- £08pRREALES 1 Based 0100 Jrags% of a

rel ease 15 [ayer obtained fromthe above coating agent were as toll ows.
Mai n conpon&RtTugEry MmEsldntads s itk hilageatre8azumes 9% Sifltarie coupl i ng
agent: 4.9 %%%S%Q highly accurately filtered with a steel wire
15 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.
20 [Primary stretching step]

The thus-obtained unstretched polyester film was
pre-heated at 75°C, and then stretched 3.6 times in the
longitudinal direction between low-speed and high-speed
rolls at a film temperature of 105°C, and then the

25 stretched film was rapidly cooled to give a polyester
film stretched in the longitudinal direction (length
direction) ..

[In-line application step]

Then, the above-prepared coating agent was applied

3¢ to the thus-obtained stretched polyester f£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]



20Surfactant: 4.9 mass% Exanple 17 A pre-slitting release film a
rel éase filmroll and a post-slitting release filmwere obtained in the 25
same nmanner as in Exanple 10 except that the conditions in the

"correspondi ng step were changed as foll ows. These were subjected to various
measur enents and eval uations, and Tabl e ># shows the results. [ Preparation

f ti t T : 82 t dded
Changed 16 0-6 parie TR CBAtg Agont hE oo COPHY - EBACARE of CBeA Hass0t

Further, théidol iwdscempgitigdtiosa oftentponantis phaseda0rq06, mes% of a
rel ease | ayer obtained fromthe above coating agent were as follows. 72
Mai n conpon@RtES78L1 1ResSvrtroddlsi RkERY agemcoris imsss1si tame. coupl i ng

agent: 4.7 mass% Swkf ?Qtea@iéa&cﬂ SESsYe Se Lompapat e Bxaml e

A
pre-slitting release film a release filmroll and a post-gi iI‘tting rel ease
filmwer®e obtxiefadeidn ithd sameomamert as207C Exanple 9 £cceping hatscthe

condi tions i r.r i ep re_changed as foll ows. These were
subj ect ed t%gga?i%%gcﬁgggﬁﬁgﬁgﬁ#gq%%£ e%%?%a?ﬁ8ﬁsg%§n§%f§5F@'§E§H6Ms t he
resul ts. [ Priilegeyadt setrehidly stteip}) in total belBRestr et ¢h peaf i5q, ivhd he
| ongi tudinal,.direction was 15 changed to 3.0 tinmes. Conparative Exanple 8 A
pre-slittin&ngFgégg PEERenE TR eHs & ¢ i Fhg r bPPIaRBdangds digisiattiong rel ease

filmuere oftaimeddifcdhie 20 sammumnersas;Lh; bxagple,dexaept that the
conditions in _the corresponding steps were changed-as f6lTows. These were

subj ect’dd t ®ovariEsgs mdddur enents and eval uations, and Table 3 shows the
results. [Pri tretchi t 25The stretch ratio in the I ongitudinal
SR L0 2t

direction was change mes.” [ Secondary stretching step] The

stretch ratio in rhe taterab:diinect imimyasl Chagged: tRed. Sot /888 130
film was thermally set in three zbnes at 210°C, 225°C and
195°C for a total of § seconds, 2 seconds in each zone,

15 and in the last thermally setting zone at 195°C, it wasg
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 pum. The

thus-cbtained release film was used for wvarious

20 measurements and evaluations. Table 1 shows the results.

Example 2
A release film was obtained in the same manner as
in Example 1 except that the stretch ratio in the
25 direction perpendicular to the longitudinal direction
(width direction) in the secondary stretching step was
changed to 4.5 times and that the amount of 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 regard tc the

thus-obtained release film.

Comparative Example 1

A biaxially stretched polyester film having no



Conpar ati ve Exanple 9 A biaxially stretched filmhaving no rel ease
| ayér was obtained in the sane nmanner as in Exanple 8 except that no

coating agent was applied. 73 Then, to a solution of an addition
“pol ymeri zation type silicone conpound (trade nane: TPR-6721, supplied by
Toshiba Silicone K K') in toluene (solid content: 3 nass9.5) was added a Pt

catal yst (tradeaBameayehb Qs DsuPiidedi PyrHoshihe fhhihe@ngKiK ) in such

an amount that its content cane to be 1 part by mass per 100 parts by mass
of the addi ExafPpsl ynericemt dmatlypeisite bonee coapoind, likierieby a rel ease

agent coati L QUi PrePAl I se_agent coating liquid

cont ai ned nggﬁgéggéggg?gﬁté éﬁé éﬂﬁﬁﬁégégg?gghgl§6895?0btained bi axially
stretched pobypstetibinl mrhawi nighMoinel ease Wayencwaappnield ete and the
above- prepared . rel ease agent coating_ljiquid was applied to the unrolled

bi axi al 1y sPFBHEEREACPolyedt 1213795 M1 its center portion in the width

direction such that-therappld catdamaminis (Wetdagapesh0 be 6 g/ 1112. A
rel ease layer was formed by drying the applied coating liquid with an air

floating angod¢Hmeyiag tiype MA iyt appenat wesmhaviidg (Lowde anteupeR -
ai r-bl ow ng ts i Nt I f_38. £m each_a carrying tension of
2,000 kPa a?ggEdr§?%5%$§§pga&ﬁ%é@%ﬁal ?%?elg'ge?oﬁﬁsF QB%GFve a rel ease

film having(acdty econedntel easeadsyervhavidigea webghtaoh19s2 ghrRacTabl e 3
shows the results of various measurenents, and eval uations nade with regard

25 to the t RASEoLEYFHdd PR i BRSRLI DR 51 £ EPRAG KR K-t iPh&ugbove

appl i cati ona@f 2fBEnE02LRY ;3 Hor@shCardhed 0 Ld
~pol yester f?ln?mhigh hag'néi beé% br ought ?n%gu%%n?a%?§&jﬁk ﬁﬁggc§%ﬁing
‘.drumin thel8Pepasvtsf bynimeg arriurnshe erddedi pol yesyerrfzhmi o8B0k Shiet t i ng

st ep] JALT a ilmyoll and a post:slittin el ease filmwere
obt ai ned un éﬁlgﬁggtggg%ﬁgﬁéﬁuﬁ%?%ék i ?%%e%??t?gﬁags Qﬁiﬁﬁgt were set as
shown in Tabiguld Wheserweraesilbj ected to vari ous measurenents and

eval uatjions, 74 and Table 3 shows the results. Referential Exanmple 1 A

pre-slitling rel ea8BTPREAETa A AROVE 19R DTS ahacaapbkt SsrpEehag
rel ease fil gowoegrabt @iingd Aid 1 heyvsale ﬂ@@@ieéz‘%ei ﬂagﬁémgg 11 except that

the conditions in the slitting step were changed as own I n Table 3. These
wer e subj ectedotdedar bods tisararemeeane @vat ladsensgeandcdablieag3 shows

the result SlianL'_fdr %Jag' )éfapzl%e% %08Zz:h(?é @r%‘zpélled biaxially stretched

polyester film in its center portion in the direction

20 perpendicular 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 liguid with an air floating and carrying
type drying apparatus having lower and upper air-blowing

25 ports at intervals of 38 om 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

30 with regard to the thus-obtained release film.

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

in Example 1 except that the stretch ratic in the
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longitudinal direction (length direction) in the primary
stretching step was changed to 3.0 times. Table 1 shows
the results of various measurements and evaluations made

with regard to the thus-obtained release film.

Comparative Example 3

A release film was obtained in the same 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 film.
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Example 3
{Preparation of polyester]
A polyethylens terephthalate composition having an
intrinsic viscosity of 0.65 (in o-chlorophenol at 35°C)
5 was obtained in the same manner as in Example 1.
[Préparation of coating agent]
A coating agent was obtained by adding 10 parts of
a silicone emulsion 400E (silicone supplied by Wacker
Silicones AG: methylpolysiloxane having a vinyl group,
10 and optionally containing in combination an inhibitor
for preventing a premature reaction with a platinum
catalyst when a crosslinking agent is added, solid
content 50 mass%) as a main component, 1 part of a
crosslinking agent V72 (supplied by Wacker Silicones AG,
15 an emulsion of methyl hydrogen polysiloxane, which
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-Btsu Silicone
K.X.) and 0.15 part of polyoxyethylene oleyl ether
20 (trade name: Emulgen 404, supplied by Kao Corporation)
(51 component] as a nonionic surfactant to 87 parts of
deionized water with stirring. The coating agent had a
s0lid content of 6.0 mass%. The solid content ratios of
components based on 100 mass% of a release laver to be
25 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 massy
30 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 the

polyethylene terephthalate composition had a water
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content of 0.05 mass% or less. Then, the dry
polyethylene terephthalate composition was fed to an
extruder, melted at a melting temperature of 280 to
300°C, highly accurately filtered with a stesl wire
fiiter having an average mesh opening of 11 pm, and then
extruded through a T-die to form a molten sheet, and the
molten sheet was rapidly cooled by bringing it into
contact with a coecling drum by an electrostatically
contacting method to give an unstretched polyester film
having a thickness of 450 um.

[Primary stretching step]

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

[In-line application step]

Then, the above-prepared coating agent was applied
to the thus-obtained monocaxially stretched polyester
film stretched in the Ilongitudinal 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 poiyestér fiilm which
had not beeﬁ brought into contact with the cooling drum
in the step of forming an unstretched polvester 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 £ilm.

{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 pm.

0-
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The thus-obtained release film was subjected to various

measurements and evaluations. Table 2 shows the results.

Example 4

5 A release f£ilm was obtained in the same manner asg
in Example 3 except that the conditions in some steps
were changed as fcllows. The thus-obtained release film
wags subjected to variocus measurements and evaluatlons.
Table 2z shows the results.

10 [Preparation of coating agent]

As & surfactant, 0.06 part of a polyoxyethylene-
methylpoclysiloxane copolymer (trade name: EMALEX SS-
5051, supplied by Nihon Emulsion Co., Ltd.) (82
component) that was & nonionic gilicone-containing

15 surfactant was used in place of the polyoxyethylene
oleyl ether. The coating agent had & solid content of
6.0 mass%. Further, the solid content ratios of
components based on 100 mass% of a release layer to be
obtaine& from the above coating agent were as follows.
20 Main component: 85.4 mass%

Crozglinking agent: 8.5 massy

Silane coupling agent: 5.1 mass¥

Surfactant: 1.0 massk%

[Secondary streﬁching step]
25 The stretch ratio in the lateral direction was
changed to 4.5 times.
[Thermally setting stepl

The amount of relaxation in the relaxation

treatment was changed tc 4.0 %.
30
Example B

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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measurements and evaluations. Table 2 shows the results.
[Preparation of coating agent]
Az a surfactant, 0.15 part of a polyoxyethylene-

5 methylpolysiloxane copolymer (trade name: EMALEX S$S-
5651, supplied by Nihon Emulsion Co., Ltd.) (82
component) that was a nonionic gilicone-containing
surfactant was used. The coating agent had a solid
content of 6.0 mass%¥. Further, the solid content ratios

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

Main component: 84.1 mass$
Crosslinking agent: 8.4 massy
15 Silane coupling agent: 5.0 mass$

Surfactant: 2.5 magsh

Example 6
A release film was obtained in the same manner as

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

25 As a surfactant, 0.3 part of a polyoxyethylene-
methylpolysiloxane copolymer (trade name: EMALEX S§-
5051, supplied by Nihon Emulsion Co., Ltd.) {82
compcocnent) that was a nonionic silicone-containing
surfactant was used. The coating 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 from the above coating agent were as follows.

Main component: 82.0 massk

Crosslinking agent: 8.2 mass%
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Silane coupling agent: 4.9 mass$

Surfactant: 4.% mass:

Example 7
5 A release film was obtained in the same manner as
in Exampie 4 except that the conditions in the
corresponding step were changed as follows. The thus-
obtained release film was subjected to various
measurements and evaluaticns. Table 2 shows the results.
10 [Preparation of coating agent]

As a surfactant, 0.6 part of a polyoxyethylene-
methylpolysilexane copolymer (trade name: EMALEX SS8-
5051, supplied by Nihon Emulsion Co., Ltd.) (82
component) that was a noniconic silicone-containing

15 surfactant was used. The coating agent had a solid
content of 6.5 mass%. Further, the golid content ratios
of components based on 100 mass% of a release laver to
be obtained from the above coating agent were as
follows.

20 Main component: 78.1 masgs%

Crosslinking agent: 7.8 masg$

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 conditicns in the
corresponding steps were changed as follows. The thus-
obtained release film was subjected to various
30 measurements and evaluations. Table 2 shows the results.
[Preparation of coating agent]
No surfactant was used. The coating agent had a
solid content of 5.8 mass%. Further, the solid content

ratics of components based on 100 massy of a release
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layer obtained from the above coating agent were as
follows.
Main component: 86.2 mass%
Crosslinking agent: 8.6 mass%
5 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.
10
Comparative Example 5
A releage film was cbtained in the same manner as
in Comparative Example 4 except that the conditions in
the corresponding steps were changed.as follows. The
15 thus-obtained release film was subjected to various
measurements and evaluations. Table 2 shows the results.
{Primary stretching step]
The stretch ratio in the longitudinal direction was
changed to 4.8 times.
20 [Secondary stretching step]
The stretch ratio in the lateral direction was

changed to 2.0 times.

Comparative Example 6

25 A bilaxially 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 sclution 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 name: CMB7C,
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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compound, whereby a release agent coating liquid was
prepared. This release agent coating liguid contained no
surfactant.

Thereafter, the above-obtained biaxially stretched
polyester film having no release layer was unrolled, and
the above-prepared release agent coating liguid was
applied to the unrolled biaxially stretched poclyester
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 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 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 side of the
polyester film which had not contacted with the cooling

drum in the step of forming an unstretched polyester

film.

0
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Example 8
[Preparation of polyester]

A polyethylene terephthalate composition having an

intrinsic viscosity of 0.65 (in o-chlorophenol at 35°C)
5 was obtained in the same manner as in Example 1.
[Preparation of ccating 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 solid content ratios of

16  components constituting 100 mass% of a release layer
obtained from the above coating agent were as follows.

Main component: 8§4.1 mass$

Crosslinking agent: B.4 masst

Silane coupling agent: 5.0 mass$

15 Surfactant: 2.5 mass%
[Step of forming unstretched polyester film)

An unstretched polyester film having a thickness of
450 pm was obtained from the above-obtained polyethylene
terephthalate compegition in the same manner as in

2C Example 3.
[Primary stretching step]

A moncaxially stretched polyester film stretched in
the longitudinal direction was obtained from the thus-
opbtained unstretched polyvester £ilm in the same manner

25 as in Example 1.
[In-line application step]

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

30 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
wag carried out on the side of the polyester film which

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

Thereafter, the thus-obtained polyester film having
a coating film was supplied to a stenter, and treated in
the same manner as in Example 1 to give a biaxially
stretched polyester f£ilm.
[Thermally setting stepl

The thus-obtained biaxially stretched film 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 used as a pre-slitting
release film and subjected to various measurements and
evaluations. Table 3 shows 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 various measurements and evaluations, and
Takble 3 shows the results.

Further, a release film was sampled in a position
500 m away from the surface laver of the thus-obtained
release film roll. The thus-obtained release film was
used as a post-slitting release film and subjected to
various measurements and evaluations, and Table 3 shows

the results.

Example 9

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

in the steps were changed as follows. These were

L

EZ



oSt S L 9 X 1lzs 't 6 82 0- 6T O0- 80'0- Eb'0O- 81 O0- 090- ZE O 8tt
SSD. L 71 0 808 0 9Uxa ZS 6" t 860- 61 0- 800-

69

subjected to various measurements and evaluations, and
Table 3 shows the results.
{Preparation of coating agent]
No surfactant was used. The coating agent had a
5 soclid content of 5.9 mass%. Further, the solid content
ratics of components based on 100 mass% of a release
layer obtained from the above coating agent were as
follows.
Main component: 86.2 mass$%
10 Crosslinking agent: 8.6 mass%
Silane coupling agent: 5.2 mass$
Surfactant: 0 mass%
{Secondary stretching step]
The stretch ratioc in the lateral direction was
15 changed to 4.5 times.
[Thermally setting step}
The amount of relaxation in the relaxation

treatment was changed to 4.0 %.

20 Example 10
A pre-slitting release film, a release film roll
and a post-slitting release film were obtained in the
same manner ag in Example 9 except that the conditions
in the corresponding step were changed as follows. These

25 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-

30 5051, supplied by Nihon Emulsion Co., Ltd.) (82
component) that was a nonionic silicone-containing
surfactant was used. The coating agent had a solid
content of 6.0 mass%. Further, the solid content ratios

of components based on 100 mass% of a release layer
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obtained from the above coating agent were as follows.
Main component: 85.4 mass$
Crosslinking agent: 8.5 mass%
Silane coupling agent: 5.1 mass$

Surfactant: 1.0 mass$

Example 11

A pre-slitting release film, a release film roll
and a post-slitting release film were obtained in the
same manner as in Example 10 except that the conditions
in the corresponding steps were changed as follows.
These were subjected to various measurements and
evaluations, and Table 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
sclid content of 6.0 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: 84.1 mass%

Crogslinking agent: 8.4 mass%

Silane coupling agent: 5.0 mass%

Surfactant: 2.5 mass%

[Blitting step]
The take-up conditions in the slitting step were

changed as shown in Table 3.

Exampleg 12 to 15

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

in Table 3. These were subjected to various measurements
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and evaluaticns, and Table 3 shows the results.

Example 15

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 tc various measurements and evaluations,
and Table 3 shows the results.

{Preparation of coating agent]

The amount of the surfactant (82 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%

Crosslinking agent: 8.2 mass%

Silane coupling agent: 4.9 mass$

Surfactant: 4.9 mass%

Example 17

A pre-glitting release film, a relegse film roll
and a post-slitting release film were obtained in the
same manner as in Example 10 except that the conditions
in the corresponding step were changed as follows. These
were subjected to various measurements and evaluations,
and Table 3 shows the results.

[Preparation of coating agent]

The amount of the surfactant (82 component) added
was changed to 0.6 part. The coating agent had a solid
content of 6.5 mass%. Further, the golid content ratios
of components based on 100 mass% of a release layer

obtained from the above coating agent were as follows.



Rel ease film7 Ceram c sheet Surface snoothness (Condition 2) Evaluation
2 of stacking (Evaluation of positional deviation) Surfactant ---

El ongation ratio in longitudinal direction (Sn Elongation ratio in wdth
direction (STD) Thermal elongation ratl,p in | ong| tudi nal direction (HSM
Thermal elongation ratio in width di recti®on (HS,) 4 SH -aNSH Maxi mum hei ght

( Rmax) Main component: 78.1 mass$
Crosslinking agent: 7.8 mass$%
Silane coupling agent: 4.7 mass$

Surfactant: 9.4 massy%

Comparative Example 7

A pre-slitting release film, a release film roll
and a post-slitting release film were cbtained in the
same manner as in Example 9 except that the conditions

10 in the corresponding step were changed as follows. These

were subjected to various measurements and evaluations,
and Table 3 shows the results.
[Primary stretching step]

The stretch ratio in the longitudinal diresction was

15 changed to 3.0 times.

Comparative Example 8
A pre-glitting release film, a release film roll
and a post-slitting release film were obtained in the
20 same manner as in Example ¢ except that the conditions
in the corresponding steps were changed as follows.
These were subjected to various measurements and
evaluations, and Table 3 shows the results.
[Primary stretching step]
25 The stretch ratic in the longitudinal direction was
changed tc 4.8 times.
[Secondary stretching step]
The stretch ratio in the lateral direction was
changed to 2.0 times.
30
Comparative Example 9
A biaxially stretched £ilm having no release layexr
was obtained in the same manner as in Example 8 except

that no coating agent was applied.
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Then, to a solution of an addition polymerization
type silicone compound (trade name: TPR-6721, supplied
by Toshiba Silicone K.X.) in toluene (solid content: 3
mass%) was added a Pt catalyst (trade name: CM&70,

5 supplied by Toshiba Silicone K.K.) in such an amount
that its content came to be 1 part by mass per 100 parts
by mass of the addition polymerization type silicone
compound, whereby a release agent coating liquid was
prepared. This release agent coating liquid contained no

i0 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

15 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
liquid with an air floating and carrying type drying
apparatus having lower and upper air-blowing ports at

20  intervals of 38 cm each at a carrying tension of 2,000
kPa at a drying temperature of 160°C for 16 seconds, to
give a release film having a dry cured release layer

- having a weight of 0.2 g/m°. Table 3 shows the results
of various measurements and evaluations made with regard

25 to the thus-obtained release film as a pre-slitting
film. The above application of the coating agent was
carried out on that side of the polyester film which had
noct been brought into contact with the cocling drum in
the step of forming an unstretched polyester £ilm.

30 {slitting step]

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

were subjected to various measurements and evaluations,
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and Table 3 shows the results.

Referential Example 1
A pre-slitting release film, a release film roll
5 and a post-glitting release film were obtained in the
same manner as in Example 11 except that the conditions
in the slitting step were changed as shown in Table 2.
These were subjected to various measurements and

evaluations, and Table 3 shows the results.
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Exanpl e 19 25A release filmhaving a total thickness of 31 psn was obtained
in the sanme manner as in Exanple 18 except that the conditions in the

. correspondi ng steps were changed as follows. The thus-obtained release film

was subjected to various neasurenents ard eval uations. Table 30 4 shows the
results. [Preparation of coating agent] As a surfactant, 0.06 part of a
pol yoxyet hyEeraeplretiBy| pol ysi | oxane copol yner (trade nane: EMALEX SS-5051,

supplied by N hon Emyl sion Co., Ltd.) (52 81 conponent) that was a
noni oni ¢ siﬂﬁ&@ﬁ@fééﬁPﬁlﬁhn§Qﬁﬁﬁ%ﬁﬁ t was used in place of the

pol yoxyet hyl ene | ayho1okhek 1 chie teaatintha0ent bads8ssekibd 9@%@% ff 6.0

mass% Further, the solid content ratios of 5 conponents based o 0 mass%
of a rel easéntayesichtvdisted fyomi e @oven coathhgrageetnolere astol | ows.

Mai n conpon : ! % Qr0ossl.jnkin nt. 8.4_mass% Si.l ane coupling
agent: 5.0 %%%s&§%8é€%?§§€%ﬁfgfé#%&%éggﬁﬁgﬁr?ﬁa%§ §§F$Pé i&g st ep]
The stretch [Fatee ran itbee dfongiddidinad gemt Bcti on was changed to 4.0 tines.

[ Thermal |y setting stegh 15The val ue of re]axing treatnent was changed to
4.0 % 82 Exanpl & T9211pE 2geptpwasrqbtagpeqpin the same manner as

in Example 2. The coating agent had a solid content of
6.0 mass%. Further, the solid content ratios of

10 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 mass%

15 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 C.05 mass% or less. Then, the dry

20 polyethylene terephthalate composition was fed to an
extruder, melted at a melting temperature of 280 to
300°C, highly accurately filtered with a steel wire
filter having an aﬁerage mesh opening of 11 um, and then
extruded through a T-die to form a molten sheet, and the

25 molten sheet was rapidly cooled by bringing it into
contact with a cooling drum by an electrostatically
contacting method to give an unstretched polvester film
having a thickness of 480 um.

[Primary stretching stepl]

30 The thus-obtained unstretched polyester film was
pre-heated at 75°C, and then stretched 2.8 times in the
longitudinal direction between low-speed and high-speed
rolls at a film temperature of 105°C, and then the

gtretched f£ilm was rapidly cooled to give a polyester
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film stretched in the longitudinal direction.
[In-line application stepl

Then, the above-prepared coating agent was applied
to the thus-obtained stretched polyester film stretched
in the longitudinal direction, such that the releasge
layer of a release film to be obtained was to have a
thickness of 40 nm, to give a polyester film having a
coating film. The above application of the cocating agent
was carried out on the side of the polyester film which
had not been brought into contact with the cocling drum
in the step of forming an unstretched polyester film.
[Secondary stretching stepl

The polyester film having a thus-obtained coating
film was supplied to a stenter and treated in the same
manner as in Example 1 te obtain a biaxially stretched
polyester £ilm.

[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.
The thus-obtained release film was subjected to various

measurements and evaluations. Table 4 gshows the results.

Example 189

& 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 fcllows. The thus-obtained release film was
subjected to various measurements and evaluations. Table
4 shows the results.
[Preparation of coating agent]

As a surfactant, 0.06 part of a polyoxyethylene-
methylpolysiloxane copolymer {trade name: EMALEX 58-
5051, supplied by Nihon Emulsion Co., Ltd.) (82

8T
0-

0
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component) that was a nonionic silicone-containing
surfactant was used in place of the poiyokyethylene
cleyl ether. The coating agent had a solid content of
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 masst
10 Surfactant: 2.5 mass$%
[Primary stretching step]
The stretch ratio in the longitudinal direction was
changed to 4.0 times.
[Thermally setting step]

15 The value of relaxing treatment was changed to
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Fil mthickness " Thi ckness non-uniformty _ 83 Effect of
t he I nvention The release filmof this invention has a proper

- .di mensi onal change ratio under tension under heat when a ceram c sheet is

‘produced, and it is excellent in 5 thergal shrinkage bal ance when appli ed

ceramic slurry is dried. That is, it fully satisfies the performances

requi red foEféecel edséhki Dmvehations used in the production of a ceramc

sheet. Wen the r;%ease filn18t t his inventjon is,usgg as a carrier filmin
i a

the 10 production Bf ASCEFaM C1ifelf, THer SFDIEIL IR | R28xRePFRREYi n a

thermal shrinikage:bakanedadgye=a rearild &indd+ M &9k oAl YnhBraneakr yiag step but
also in a drying step, so that the thickness non-uniformty of a ceramc

sheet to becBbRaiRedhean BE PumEERted ansl alhi h evgreéentSEurther, the
rel ease 411 0h0ayhd 8. nhebee! ed ahadi fan %igéﬁi LDyeRtLon g exeel | ent
of a ole’ina

in surface snoot hness, "t'he~occurrence ceram c“sfhi€et to
be obt ai neddcardbeTaappriessed. fAGCor diaigi ¢ Diéhethel paséotmbachavi ng t he

preferred enbodiinent in this_20 invention, therefore, the productivity of a
ceram ¢ she&F94ng*® égFaﬁiEe&Sﬁﬁ%h§§$“%a e FHPreFedil Alfhe rel ease film

having a prglented embed BBReramic sheet. When the release film of

this invention is used as a carrier film in the

10 production of a ceramic sheet, therefore, it is
excellient in a thermal shrinkage balance as & carrier
film not only in a carrying step but alsc in a drying
step, 80 that the thickness non-uniformity of a ceramic
sheet to be obtained can be suppressed toc a high degree.

15 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. Acceording to the
release film having the preferred embodiment in this

20 invention, therefore, the productivity of a ceramic
sheet and a ceramic condenser can be improved.

In the release film having a preferred embodiment
in this invention, further, it is possible to highly
suppress a peel charge that occurs in the step of

25 unrolling a carrier film or the step of separating a
ceramic sheet from a carrier film. 2As a result, when a
ceramic sheet produced from the release film of this
invention is used to produce a ceramic condenser, the
positional deviation of an internal electrode of the

30 condenser to be obtained can be suppressed to a high
degree.

The film roll of this invention can provide a
release film excellent in flatness. When a ceramic sheet

produced from the above release film is used to produce



in this invention, further, it is possible to highly suppress a peel charge
that occurs in the step of 25 unrolling a carrier filmor the step of

- .separating a ceranm c sheet froma carrier film As a result, when a ceranmc

sheet produced fromthe release filmofgihis invention is used to produce a
ceram c condenser, the positional deviation of an internal electrode of the
30 condenses teorfwiobtandedsean hé&sswppresed dio-£ieghcdegnee. The
filmroll of tgis i nvention can . provide a release filmexcellent in
flatness. VHERH ﬁn%%?ﬁnﬁév%ﬁgePnﬁ&Gﬁﬁb&@HQQ%HXhe above release filmis used
to produce 84 a ceram c condenser, there can be obtained ceramc
condensers having uniform capacity. 85 CLAIMS 1. Arelease filmhaving a
rel ease layer on at |east one surface of a polyester film wherein the

rel ease | ayer 5contains 0.5 mass% or nore but 10 nass% or | ess, based on
wei ght of the release |ayer, of a surfactant, wherein: t he el ongation
ratio (Sn) of the release filmin the longitudinal direction at 100C when a
tension of 0.2 MPa or 10nore but 4.0 MPa or less is exerted on the rel ease
filmin the longitudinal direction of the release filmsatisfies the
foll ow ng expression (1), the elongation ratio (Sn) of the release filmin
the direction perpendicular to the longitudinal direction at 15100C when a
tension of 0.01 MPa is exerted on the release filmin the direction

per pendi cular to the longitudinal direction of the release filmsatisfies
the follow ng expression (2), the thermal elongation ratio (M5) of the
release film20in the longitudinal direction at 100C when no load is
;exerted on the release filmsatisfies the follow ng expression (3),

“the thermal elongation ratio (HS/n) of the release filmin the direction
per pendi cular to the |ongitudinal direction 25at 100C when no load is
exerted on the release filmsatisfies the follow ng expression (4), and the
thermal elongation ratio (HS",) in the |ongitudinal



direction and the thermal elongation ratio (HS) in the direction

perpendi cular to the longitudinal direction satisfy 30the foll ow ng
expression (5), 0.0961X - 0.45 < S, < 0.0961X - 0.25(1) wherein Xis a
tension (MPa) exerted on a filmunit asea, and X is a value of 0.2 MPa or
nore but 4.0 MPa or less, 35-0.6 < Sn< -0.2(2) -0.4 < HS,", <-0.1(3) 86
-0.6 < HSm< -0.2(4) HS,", > HSTI(5):12%4s The release fil mof clai m 1, which
has a rel ease | ayer whose surface has a maxi mum hei ght (Rmax) of 100 nm or
nore but 600 nmor | ess when neasured with a stylus three-dinensional
surface roughness meitease 403 MEnget s e2ss |4aveF € &rmeBSér 2, wherein each

of the surfase ab-the cel ease dauercand meushage oaithe skge havi ng no

rel ease | ayer has a nmaxi nmum ht (Rmax) of 100 nm or nore but 600 nm or
| esss when nmeesueeds W-Ehmassst 9F u@rﬁkﬁ@e—l&fﬁﬁﬁl phales§urtea€e8 ?bughness neter.

15 4. The ré?él%ﬂﬁeoé 't'hlé_n Oéleégy QReroforchaimshct e, which has a thickness
non-uniformty o %or less in the | ongi tudinal direction and a

t hi ckness non-uni #e#¥diy of 3.0 %or less in the lateral direction. 20 5.

The rel ease fil m of. anygne Lf »&l:ai 18, )1ck 0 reherei pithenrelease |ayer is
a layer formed by applying a release-|ayer-fornmng conposition to a

monoaxi al |y $evEteAerheryestier 45 LAf c25"h‘:~‘8 a 1585+t €4 4 Fth Ut any one of

claigre 1 to By -Wuehs i esesk fieEs Pls0disiRg an GekaPd LeaSBestinm :LIY The rel ease
filmof claim®6, wherein the ceram c _30sheet is C|nga

sed for pr
ceramic condéhgdrndigyigah FiTeATTH PIt Rt TPeEsH EH‘W FBF?S%ﬁ ‘ied by taking
up the rel easg fdul:iny0dxARY¥sORe (of, claims 1 to 5 in the formof a roll, the

(roll having gsgwft%geel'o%gs{m@azg@% 9,V cker, s hardness, (Hy) of O or more
direction perpendicular to the longitudinal direction at
15 100°C when a tension of 0.01 MPa is exerted on the release
£ilm in the direction perpendicular to the longitudinal
direction of the release film satisfies the following
expression (2),
the thermal elongation ratio (HESy) of the release £film
20 in the longitudinal direction at 10C°C when no load is
exerted on the release film satisfies the féllowing
expression (3},
the thermal elongation ratio (HSsy) of the release film
in the direction perpendicular to the longitudinal direction
25 at 100°C when no load is exerted on the release £ilm
satisfies the following expression (4), and
the thermal elongation ratio (HS,) in the longitudinal
direction and the thermal elongation ratio (HSy) in the
direction perpendicular to the longitudinal direction satisfy
30 the following expression (3},
0.0961%X - 0.45 < S < 0.0961X - 0.25 (1)
wherein ¥ is a tension (MPa) exerted on a film unit
area, and X is a value of0.2 MPa or more but 4.0 MPa or
less,
35 -0.6 < 55< -0.2 (2)
| ~0.4 < HS, < -0.1 (3)



ABSTRACT This invention is to provide a release filmthat has a

di mensi onal change ratio suitable under tension under heat in the
production of a ceram c sheet, that is excellent in thermal shrinkage

bal ance in the drying of cerami c sléfry, and that fully satisfies the
performances required for a release filmused in the production of a
ceram c sheet. This invention is a release film having specified elongation

rati os under specific | gads and_having specified thermal elon [ [
under no | oad. ~0.86 < H3x 5 -0.2 J 5P paatton rattos

HSy > HSw (5)

5 _ 2. ™he release film of claim 1, which has a release
layer whose surface has a maximum height (Rmax) of 100 nm or
more but 600 nm or less when measured with a stylus three-

dimensional surface roughness meter.

10 3. The release film of claim 1 or 2, wherein each of the
surface of the release layer and a surface on the side having
no release layer has a maximum height (Rmax} of 100 nm or more
but 600 mm or less when measured with a stylus three-
dimensional surface roughness meter.

15
4. The release film of any one of claim 1 to 3, which

o3

has a thickness non-uniformity of 3.0 % or less in the
longitudinal direction and a thickness non-uniformity of 3.C %
or less in the lateral direction.
20
5, The release film of any cne of claims 1 to 4,
wherein the release layer is a layer formed by applying a
release-layer-forming composition to a monoaxially stretched

polyester f£ilm.

6. The release film of any one of claims 1 to 5 which is

used for producing a ceramic sheet.

7. The release film of claim 6, wherein the ceramic

30 sheet is used for producing a ceramic condenser.



87

8. A film roll that is a film roll obtained by taking up the
release film of any one of claims 1 to 5 in the form of a roll,
the roll having a surface layer having a Vicker’s hardness (Bv)

cf 0 or more but 450 or less.



