BACKGRCUND OF THE INVENTION 1 . Field of the pr esent
invention relates to a casting filmfor produ mc green sheet.
More particularly, it is concerned with a casting *ﬂﬁ616?h which is used in the
production process of a ceram c green sheet in producing ceramc electronic
part itenms, and which has excellent wettability of ceramc slurry and
nmoder at e rel easaidriinG fFaL.M FORC @RODUC IgCe €ERAMEE! GREEN Bem®@T ption of the
Rel ated Arts A ceramic electronic part itemsuch as a capacitor, a

| am nat ed i nductor el enent, a piezoelectric-part, a thermstor and a
varister is produced by a nethod conprising the steps of formng a green
sheet By Keceating oF ca iy ENTIONW th ceramic slurry which is well suited to
t he above-nentioned electronic part itenms, which is used in high

di el ectir.i Gicdnsteamtyhdragveintienand the | i ke, and which is conposed of
ceram c powders, organic binders, plasticizers, solvents ( an organic

sol vent or Twat gresand: timerdnitdieon Stedptrks ko aquiaptiimg tfhd mr g trartdgreen
sheet with an el ectrode nmade of palladium silver, nickel or the |ike by
nmeans iofg str eemapiicntdoeen Stlepet ) ; Mbhen predliiog agflfy .t hiet gieerrogtmatndd om
the casting filmand |lam nating the green sheets in nmulti-layer(Step ~3 );

f or mi wg therParfias tgmeerf idim pih it deghvssdeps dheprasdiusg igmd PORSsTg (IStep ) ;
baki ng the chips thus obtained (Step ~5 ); and equi pping the baked chips
with CONATHA HTRN rofest nﬁ'élepéPdEFILO@r Ce§P1“?/§r epgrlcagrdm PRirdkditemopper

; wxe3eh\ e$SR6T\ GT CASTI NG FI LM FOR PRODUCI NG CERAN“WN SHEET 28 AUG 200
a

or 2 8 AUG 2002 the like % In addition thereto, there has
recentiy bé’é‘r’rcﬁ‘r oB@§edeécﬁé9veBFodH€F BRLpibEest wF%Fﬁ“E:’rFth%l”rrY and
above- ned S l~ qre r epeat.ed pl ural es, foll onwed by the
Step "I A (6 5% té’r’ft RSpIGEE RN 5 IESCE- d&?ﬁ’ No. 130150 / 1996

(Heisei-8) } . As a castlng fllmused in the production process of ceramc
el ectronic part itens, a polyester filmcoated with a silicone based

rel eashng AR flas didh &L RAgh fd aguent |y enpl oyed.

A ceramic electronic part item such as a capacitor, a
laminated inductor element, a piezoelectric-part, a thermistor
and a varister is produced by a method comprising the steps of
forming a green sheet by coating a casting film with ceramic
slurry whicr\l is well suited to the above-mentioned electronic
part items, which is used in high dielectric-constant, magnetism
and the like, and which is composed of ceramic powders, organic
binders, plasticizers, solvents ( an organic solvent or water)
and the like (Step @ ); equipping the resultant green sheet with
an electrode made of palladium, silver, nickel or the like by
means of screen printing (Step @ ); then peeling off the green
sheet from the casting film and laminating the green sheets in
multi-layer (Step @ ); forming ceramic green chips through steps
of pressing and cutting (Step @ ); baking the chips thus
obtained (Step ®); and equipping the baked chips with terminal

electrodes made of silver, silver palladium, nickel, copper or
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Further, there is proposed a carrier,filmwhich is used for castin%H9rﬁEn
sheets, and in which a releasing |ayer is conposed of an al kyd resi ,A 2007
"mel ami ne resin and di net hyl pol ysil oxane { refer to Japanese Patent
Application Laid-Open No.137218/ 1995 (Heisei-7) } . In addition, there is
proposed a rel easable base filmwhich is used for producing ceram c sheets,
and in which a releasing |ayer _i.s conposed of ap, am no base copol yner resin
{ T ef FNE ol BapakSEeP U I+t JhNBARE L FOB| T BaF POR - NbPSE8EAP 1955 EENYePesy)
Acconpanyi ng mniaturization, weight-saving and inproved perfornmance af
cer am BX8P@ ??oﬁi6“ﬁbr?§°?ﬁc?b%%n8198§?§,l A TR §P§¥ﬁ'§ﬁggf°P§%in
rapid progress, and s required.to have filmthickness of 10~ m qr
snallegt?g? @hu@Bgs@éeﬁéﬁ<§?ﬂ%ﬁﬁ?%ﬂé§ﬂ%§iﬂﬁf%ﬁ?iIﬁ??ﬁ?%? eR¥ BPe4§t§por
smal | e fqgr _sal vent se ceram re sheets,  Homever i S

di ffi c@ tqf 5F%§ﬁy t St k‘llciiadz’n"”vr’eens’[G‘f ona;tieq}ctaﬁ]?%%?%?lrr%n t oa*s(gf?%?é/ g?'gﬁgqgg

tinme, QQ%Q %ﬁg.ggggé{gnents including wettability such that enabl es uniform
coating to be toF e ven for small coating thickness w thout causing

repel 11ng i pothecgasengf (apR! YOG SAT BARCERLHLEY oANgrBLEgsTBICAL R,

rel easability froma green sheet such tha n tﬁ B AUG 200Z case
of a ns&@eérbﬂiwhb%QJ'E%éﬂgwe?nseiyggegrS&gg% %dyHééﬂﬁaﬁ@pgagggiebH@w
e

times so as to constitute a nulti-layer coating, enables favora

nul ti-hayes sOBLLEINnGOaBEneanE5eHi OHEr Wbt BOUh €RHSLBALE¥CERBIYGed.
rel easability and wi thout causing relieving and/or peeling off of the

firstly forpegdtgeeentpbeet ikr ppbpbeca@ast cagriekmewhanwaeenNie skaar ¥oirs
repeatedly applied on and after the second tinme. SUVWARY OF THE | NVENTI ON

| n suchastisgngtaanesheansobpedt iof whlhehpaesehtasnugniapari $st goppogiede a
casting filmwhich is used in the production of a ceram c green sheet to be
enpl oyed ian aatkrdniresirect medpnipar trdasighsandnd e ety Jire §xsiakeeanen thh
excellent wettability of ceramc slurry and noderate releasability for t

I he
ceraniEeéFéeﬁxéhééP?“ﬁﬁﬁe?%ﬁﬁﬂﬁréﬁEéiéPtﬁéﬁmqﬁ%ﬂf?%ﬁ%uﬂﬁré%gédséﬂgﬁﬁe

time of ceramc slurry coating. Other objects of the present invention will
be obvi®EESFtoMthe text of this specification hereinafter disclosed. As a

result of intengi.ve.extensive research_and_investi tion_accunul at ed, by
e present LT nOGALSF S1F nCBPHS: 0P HRUAPAR B BALEPRACHTI AVRR SH NS BesH T or

produci pg,acGer Y B &85 35°8 B@ﬂﬁcw@Lthg§ E%BaGHPQH%Lﬁh.%2?3%?%&99%”9

requi site performances, as been found that a casting fil
adapt eglayort he Qjfisd Se ®f okhan Nueiid oPats ebbahpable ¥ iwsi NOrefSrato

rel easi ng agent which constitutes a releasing layer, a cured resin froma
st eari Tapshdsavdiil edyaMkydlr esbmiandion RosBeaBug 1aeBd-(Hedskied) pcrylic
resin and an am no resin. The present invention has been acconplished on
the basis ofcsashahyndongsiandtinfoabtbenpn.weight-saving and improved
performance of ceramic electronic parts in recent years, a thin-
filmed green sheet is in rapid progress, and is required to have
a film thickness of 10y m or smaller for agueous ceramic green
sheets and a film thickness of 4y m or smaller for solvent base
ceramic green sheets. However, it has been difficult for any of
conventional casting films to satisfy at the same time, both the
requirements including wettability such that enables uniform
coating to be formed even for small coating thickness without

causing repelling in the case of applying ceramic slurry, and

also moderate releasability from a green sheet such that, in the
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-3. 2 8 AUG 2002 That is to say, the present invention provides: (1) a

.casting Filmwhich is used for producing a ceramc green sheet and \BhA 2007
conprises a substrate filmand a releasing |ayer forned on at |east either
side thereof, wherein said releasing |layer conprises a cured resin from (A
a stearic acid-nodified alkyd resin and/or a stearic acid-nodi fi ed acrylic

i d B) 2 h t fil d
o sen SHide; obe s PR HEp RGP prEee iy | T e GrsFarh The aifa ol o ©
aci dnodi f al ky as .a stearyl gr [ ntet of 40 O(V
' 'ea'na/e&ea&tgarPiua%fdsc&S‘&ff.sedyasg R

wei ght? acry Pc TR nas a “st'ear yi

tent of. 20 to 0 b t filmf
ggpaﬁln% %‘rlé?e% S‘T‘l% g"’é‘f%%ﬁ% "gﬂ ear}'(r:egfcs:eclcf’na%cg : ht qﬁ pr\?\]ﬂperel n lf'JFle (B)
t b |
ol am e 5 & Seﬁnaf e SXE SR U rereg%?re?%nggé%gg %ngag{%Pﬁ@?ﬁS”Z 250024 by
| h | f i ] t
2, el ARl aﬁé) sb " ERETharantng ] ( i EEF e P pRLRRT T P SOER
content, 9f {ne EQQPQHS“E gﬁ) w'h%n k@ Q% qu\e@{gqt Qaemtcahltw% Pt fbgsum

of the solid content oOf e conponents(A) and the casting filmfor
producd Nth 93 CEF 84 Cr gk egglc&{'@e@ir@é_ set forth in the precedl ng item (1),
wherein the substrate fil mconprises pol yethyl ene terephthal ate; (6) the
casting filmfor producing a ceram c green sheet as set forth in the
preceding item (1), wherein the conponent (A) is conposed of the m xture of
t he staamNARVCcOE-TwEi fneeN®Eidyd resin and the stearic acid-nodified acrylic
resin; and -4 2 8 AUG ZUt (7) the casting filmfor producing a ceramc
green sheetImssseh fcarichmistanlrespr ecedibngedt eof (the whreseint tirevenuteanresin
is formed in the presence of an acid catal yst. DESCRI PTI ON OF PREFERRED
ENMBODI VENTC Theo¢adei ﬁngi'ﬁFFimEorfiéﬂlod'@éiChg ig cereghiie giverpttiegtion of
(hereinafter referred sinply to as "casting filnt) according to the present
i nvent? oR°EBMPFI sl sthsetate fhe rrFﬁHéPée?ellé‘as? nGeFaPdr oYt Omt Gt

| east either side thereof. The releasing agent constituti relea i ng

| ayer RYrpriEe8sa abfedPrebi it f%‘i‘t?f“(‘%)elgl wsh%g‘ar €€ ;@1 q?qi ei'a’l esin
and/ or qbasrﬁecars ol dsmditled gorylhe rs%%'l’il% ded (B ane’}Oan{le ' eé’#I'd may
further® be |ncorpor¥ate3 8e5| red; Wi th- a reI ase rm ier, an adhesion

| mpr ovg{e &nd Hl?:llf: I&%cth:%n%l Kygk rleéﬂaé‘l%afé YLbEpES%Qda%tt h&, &£ opppaent

(A) are each nodified wth stearic acid ereas any of al kyd resin and
acrylisr restdmibatl grey n@baeDgyfied therewith fails to assure favorable
rel easi ng perfornmance ){or the green sheet and attain the objects of the
present i nvettiédnobjects of the present invention will be obvious from

the text of this specification hereinafter disclosed.

As a result of intensive extensive research and investiga-
tion accumulated by the present inventors in order to develop a
casting film which is used for producing a ceramic green sheet
and which is imparted with the foregoing requisite performances,
it has been found that a casting film which is adapted to the
objects of the invention is obtainable by using, as a releasing
agent which constitutes a releasing layer, a cured resin from a
stearic acid-modified alkyd resin and/or a stearic acid-modified
acrylic resin and an amino resin. The present invention has been

accomplished on the basis of such findings and information.
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The degree of nodification in the above-nentioned resins is not
specifically limted, but it is suitable to select said degree so t héAUG 12687
"stearic acid-nodified alkyd resin has a stearyl group content of about 40
to 60% by weight, and the stearic acid-nodified acrylic resin has a stearyl
group content of about 20 to 40% by wei ght fromthe vi ewpoint of the

bal ance between favorable wettability of ceramc slurry and the
releasabiI?P?toﬂngéeﬁagheéb§.PﬁSSFﬂé HBBYRE ARAt PEA¥HIAFKyd resin and
acrylic resin, there -5 z a au~ zooz are usable the aIKgd resin and

acryl i{d) r 8siGP IHAI halAm hyeheh t S beeRdc fOFomAdUr Wk P oS¢ 52 &SI ATE6Aponent
of alkéd resin paint and heat curable acrylic resin gaini, respeﬁtively.
The aFR@8tr 88An"héchr 680LEYSEY RefFPRRBARS 5t LPi #Pdati BRI PRELPPon 8T

conbi nati onal conponents of a polyal, a polybasic acid or. an anhydride

t her e6PrMgAd 2y lof L 2@ %hr P&E)26f SAEGI iSRG “dge M aHat &Y use eéﬁlﬁged.
Exanpl es of the above-nentioned pol yal inc)ude ethylene glycgol; propylene
gl ycol2Y8FetIANREAS G yEof YE Bt FPEHB 6F9@ol¢gné%p%ﬁ¥?TlﬁlgﬁgﬁfmﬁgigﬁggioI;

2, 2-dinethyl pent iol-1, 3:; hyd t hi.sph | A h | | | ;
gIyceFE??dt%ﬁ%ﬁ?ﬁ;ﬁgﬂégﬁaﬁe?%FPfxﬁi% ﬁ ?85%62%%? %g%fﬁlﬁ-ﬁg%%ﬁngFgl¥co

trine%Bgc%chga§ag§'_pentaerythritol; sorbitol; diglycerol; and
di pent‘a rypﬁrltoﬁ. There are also usable in addition to the f or egoi ng,

tris(2- roxyethyl )i te; 2- di - 3- nglk; capd the
Iikeg%iﬂzqgg %%EH§€§L§$2¥€Q%%?#?QH£HB fgfng%%%%ﬁgﬁp%gﬂﬁiygégggeggal%Ee or

in copBi-pati pR WH Breol-eashqonecohhefry Thenabayg- nedd | ared Al yhagige acid
and an anhydride thereof are exenplified by phthalic anhydride, isophthalic

aci d, mbarepBuhallikgsacidhid eddahydsepbthal Geoaphydritdat red efo cranbygy i de,
fumaric acid, succinic acid, glutaric acid, adipic acid, trimethyladipic
aci d, pgebaeighaci ndfdmekkiebict cayill4oded iahidedbubaneletr acas boxyd< aci d
and the like. Any of the aforesaid polybasic acid and anhydri de thereof my
be usetiealrgAegopupncootientabito@0Wtbh488s | basvedbpktot her. The nodi fying
agents are exenplified by fatty acids, phenol, rosin, styrene and acrylic
conpoufds thef aasitdmg Fidgeddmn R ystigaem 9NN oPreet ealppetagbdseli ch is
one of the fatt¥ acids. -6 2 8 AUG 2002 On the other hand, the heat
curabﬁ@réérfﬂlc hasiprgcedipg item (1), wherein the (B) amino resin

is at least one member selected from the group consisting of
melamine resin, urea resin and urea-melamine resin each being
etherified by a lower alcohol;

(4) the casting film for producing a ceramic green sheet as set
forth in any of the preceding items (1), (2) and (3), wherein
the content of the component (B) is 5 to 40% by weight based on
the total sum of the solid content of the components {(A) and (B) ;
(5) the casting film for producing a ceramic green sheet as set
forth 1in the preceding item (1), wherein the substrate film
comprises polyethylene terephthalate;

{(6) the casting film for producing a ceramic green sheet as set
forth in the preceding item (1), wherein the component (A) is
composed of the mixture of the stearic acid-modified alkyd resin

and the stearic acid-modified acrylic resin; and
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acrylic resin which has reactive groups in the nolecules and which is
_heat-cured by the use of a crosslinking agent such as an am no resi i, AUN2007
epoxy resin, a phenolic resin or the like. For instance, there is known the
heat curable acrylic resin which is produced by a process wherein a
starting material such as an acrylic ester, styrene and acrylamde is
reacted, and then further reacted %%th formalin so that an al dehyde is

bonded(Po th2 SATHLPPnTEAB S8y REPIVBIPENG OFE PrScadEen HP SR VT > Fsin
can be nndifledﬁgg?the usg,of vari ous dif%iﬁg.agggts. In the present

i nventionth t A8 f PERGeRdet 15°%¢t édf irc WY Th&E Eonpintht FEA) "t o- De
used fgr cqystitutin t he releﬁsing | ayer in the casting filmaccording to
the prEdehtdi Vet Fr AB57 02 &hy?bieSteard @ HET - modi fi ed al kyd resin,
stearic acid nodified-acrylic resin and a m xture thereof. O these a

m xture thereof is preferable to assure favorable wettability of ceramc

sl urryD%gggiﬁf"ﬁa&Ui’ﬁﬁ(FéggEgrﬁ\?ébﬁﬂ%T On the other hand, there are
usabl t (B), conventional am no resins

that are Kk : . cur I esi in a abl e
acrylic r\(,aflhlﬁe pgél‘)%\?“g dghﬁ&é #?'Ee&gcgé]plge%%ﬁ cgeé;%%b le§ %Q%e%%?ggg?%gé am no
resins; d pelade, - gplapLpe SHERIG. oY O reshbei NG e®i TRk RMaRe SrRSiny apeei ne
resin, glycoluryl-formal dehyde resin, succinyl am de-fornal dehyde resin)

et hyl epedit &3c f anRhdahydec @St Nse £aah Shp yi £he haVRY dWdlr QXYr &1 O3PS QT

al koxy groups. Any of the above exenplified resin can readily be obtained
by a pro&gess rehaic@ NoAElAM Neasyl @A tHHANaTHBE, tHH Y Ul Yhe StEré fiylagi de,
et hyleneurea or the like is reacted for nethylolation 7. 2 8 AUG 2002
with fagjemti bohetheuking waieerseladadsiasy t hey€aseompyibest he dwaet | oaspnoduct
is further reacted For etherification with nethanol, ethanol, propanol,

but anofror t(At |a ketesrics agidfepdbiféedn alky presen bBndénti en $tremrihe
aspect of accelerating the curing of the resin to use at |east one nenber
sel ect2gi ¢ Bt heeQr ARF XS $€iFAG ofndelaani(Re rasine FresdtespAdanBay
urea-nel am ne resin each being etherified, nethyl etherified, ethyl
et heri fYRHOF Bt yPcerREFRELEd 3% CRSATPGwe e hdie 19359 s'"‘b‘?’effe’eer bl &% n
t he prggent.invention to_use, the 9@lno resin of the conponent(B) in an

amount STt he" r AR BT 5289 9% bl KRi ght based on the total sum of the

solid contepf, °£;51_Eg§i ReE&PHP H‘éma%rg_‘i‘)ica’}%s(iﬁ) 'as.-n?:%ea%ox{m eﬁ)éiﬁgn

being [ ess than ~by wei ght based thereon, brings ~insuffti

CUri NOea fBKhHE: Fiedl LiithUlteh@ibOLRIA, M Ghe3SiaRy dndy & NaMi desif abhg

physi cal properties, whereas the anmobunt thereof, when being nore than 40%
by wei ghity basedekhar eyt cavsesolowRyditk irel easabéhitly Fah1geram £sgueen
sheet. In consideration of the curability of the resin, releasability for
cer anm £agreainl sheel easdnghe driflemaactornr t tige ugeecannsheedf driie antabnresin
as the conmponent (B) is particularly preferably in the range of 10 to 30;5
by mei%#ﬁ Paieets hef ebine present invention.

The degree of modification in the above-mentioned resins is
not specifically limited, but it 1is suitable to select said
degree so0 that the stearic acid-modified alkyd resin has a
stearyl group content of about 40 to 60% by weight, and the
stearic acid-modified acrylic resin has a stearyl group content
of about 20 to 409% by weight from the viewpoint of the balance
between favorable wettability of ceramic slurry and the
releasability of green sheets.

As the above-mentioned alkyd resin and acrylic resin, there
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In.order to accelerate the curing reaction in curing with the am no resin,
there may be used as desired, an acid catalyst, for instance, 28 AUG 2002

" para-toluenesul fonic acid in an anmount of at nobst 20 parts by wei ght based
on 100 parts by weight of the total sumof the solid content of the resin
conponents (A) and (B) . The substrate filmto be used in the present
invention is g_ 2 8 AUG 2002 not specifically limted, but it nmay be
propedky opebdsaltihe selkect e sior axk F90M ther arit Khdhnhvend Ikkicatt chave
heret of ore been usable as a substrate filmfor a casting filmfor producing
a cer BfARE gredenSady. \Beghples ofesiftrerrmeihcPhidel Y poFgedneP3iintm made
of pol yethyl ene terephthal ate(PET), polyethyl ene naphthalate or the like, a
pol yoRBfli Repit| muradd coRcpgilysr 68FLBNRB21IPSI yHRERGFHENEENe or the like, a

pol ycarbonate fil mand pol yvinyl acetate film_ O these, a polyester film

i s preferabhe ahbk¥d bragifl i oPTedeRA pBlyateyll efecvier 8heRaLAcCE tiiqm i s
preferable in particular fromthe aspects of snpbothness, heat resistance
and c588CtTREr % sCABRAPPYLIABRY &o8WRSErESe P51 M WAKYPY ra R hPERAPSS i the
range of 12 to 125u In order to obtain_the caftin filmin_accqrdance with
the pPELENECT MPerMHHAr % S 1R S0l T 'Y of © f Br KRGS EReOF elfREditHd NSy er
i's pregar%d ) Kirst. Th a&ores%id coating solution is prepared by addi ng
t he aBdve-fentiondd Sst"&3Fi & “al 8 rodi fi ed al kyd resin and/or stearic

aci d- nodi f1i ryliccresi e t d.t i n in_as the
conponent F%%mggﬁ%asggegﬁ%gd%%fkg_Q%ggggggglyéﬁiﬁﬁg fﬁgﬁf?E% ?ﬁhgaﬁggber

or ganj e e, ASEL a th ket a
denat H?%ggél'c%%?%ﬂ%ﬁ%eggrg{g,%ﬂéndﬁ%%n% ng a ]?g%’tcig%g )s/tlolfﬁ%il%{ne hg\}?%gyla'

Vi scogbbpettyah §a9RLeS CRALARGAYRI K. JThe LRy IPWrtR TR PE, 3,

i ncorporated at need, with an alkyd resin and/or an acrylic resin each

bei ngngragdbhiead tdid b B fraddal agi dnebdieenkhajl sdeBy | 1p€eo1 2 EirlibRithyan
antistatic agent; a dye; a pignent; an other additive; and the |ike. The
coat i nglechahiegn thisephegpal edopsnappli,ed2t o eindheraarindth srdewtely -t he

af oresaid substrate filmby neans of, for _9 2 8 AUG 2002 instance,

gr avurcgcéd ohxmehod e nf@reradhr ietlhogorimiitoil;r dilhlycatr odet Rod, ddpremracoat
nmet hod, %gin coat nethod or the like. The coating anmount expressed in terns

of sofFdteshtedt 94f tHe rahte wiakls t bl §981 D4R ot 2. BhegLRECIP NG er abl y
0. 07.to 1.0 /2 in rticular. The cqating amunt, when being | ess than
0 04 5 ng 20PN e se i P Y arUEer | Doy 2oM i PREAgYr AnhE g PEERoRER

wher eas .t he .coati anoynt , being nore than.2..00 g/ n?, qgives rise to
boss: BFT £ %0f Aend By Aer Rheaceite eranbd 1 g dy S, ePpeehentis.  Tn

or der nhg BU &L GOA 1Y I8! ULhAN LS AARRLLEY L HBLELOGRE! okRo3ub] ected to

heating treatnment with an oven of a coating nmachine. In the case of heating
treat nent, rhige a@RAI-edt ibhekeeb1hHakat sReel ahucahl ¥nhiybitiad phaveded t hat

a period of time For sufficient curing is assured at a tenperature in the
rangeaet E(entpd 60 , ban@hithall s cUshdlylar is1d 1 abd SpRthLRI ¢ YaOudl, t Rerlkeat i ng
treatnent for 5 to 120 seconds thereat.
phthalic acid, tetrahydrophthalic anhydride, maleic anhydride,
fumaric acid, succinic acid, glutaric acid, adipic acid,
trimethyladipic acid, sebacic acid, trimellitic anhydride and
butanetetracarboxylic acid and the like. Any of the aforesaid
polybasic acid and anhydride thereof may be used alone or in
combination with at least one other.
The modifying agents are exemplified by fatty acids,phenol,

rosin, styrene and acrylic compounds, of which is used in the

present invention, stearic acid which is one of the fatty acids.
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In.order to further enhance the adhesi veness between the substrate film and
the releasing layer, the substrate filmmy in advance, be subj ec@@dAlo200?

" adhesi veness enhanci ng treatnment such as corona di scharge treatnent, ozone
treatnment, flanme treatnent, anchor coat agent coating and the |ike.

Mor eover For the purpose of antistaticity, an antistatic agent may be
kneaded in advance into the coating solution. Alternatively, a substrate

Fi | m coat e@nwi e aptiagx i beadic t@@eghe%ifayc‘b’éa@]s‘édﬁcﬁ/biléévé”re,“trhelfi efB&si ng
agent may be applied to the entire surface of the substrate filmor to part
of thacsyifig&cer ¢hidt eshichohdssraneblivpatror®scot i ffei Makfches and
non-coating portion is placed at both the ends so as to regul ate the

rel ea¥BBichi the dRPL1DVEeD Y At 2062 &dhésiteslsirkine AR hgSPFnPfhus
obt ai nabl e according to the present invention is used for roducing a

cer anfl @R sheetl | 8N $RFXST TSbiE thaPPER_LIEES £ﬁf‘&“gr°é£nt%?1eé% fas a

t hi ckness of 20u mor snmaller, and is nore preferable that the ceramc

gr een " 8heet "MABRNGS t hitIEF&Esst Bf KD 'm bre shgidter CEb?P AR AfFdUE sy&6éh and
4u mor smaller for a sqlvent system In sunmarizing the working effect of
the cY¥58tiRg 1S Iprﬁ"éjd‘d:cﬁﬁdﬁﬁ'g F PIHE T SRS hvRnE FINT 1R he™BE8EFRG FIUER whi ch
i's irrpgrtedav(\:,irt iexcel | ent \e/ettabi |aln y (g];: cera 'c.sllrjgira% ggd rrggel{:sgg

rel ea§5brT ty Por “cEP&RT ¢ Sr E&R"Shébt's2Eaneaar i/sbe 3bF & ned y Tormng
on a rate fi rel easi en r_co f C esi.n from
st rensl G il W PILARCEE HRUEL OTIRE A B TR
resi ncARd 4 U B0 GRS 1L 1yHIE Castiify HA AEsOLdl NG A LBeyPEESERLin
invention is well suited f'or use I n the production of ceram c green sheets
that ane ePleyede{od KPrapkc ucapae twﬁodsamc_r@itﬁdmgrdé@éms el egerhe and
the like. In the followng, the present invention will be described in nore
det ai lpraiskh tr aheletncent, 0 teeMpanatyiageyaapkessapdewpi ki agiaxanpl es, which
however shall never limt the present invention thereto. Evaluations were
made of th&hearicowsnnehdr J@) etiosbiecssefl €achcohstheutasyi nhef redsashag were
obt ai ned t hrough the working exanpl es and conparative exanples according to
t he evaleat ilon theocestiios 43 loesccibddnhekeutiber present invention may

be any of stearic acid-modified alkyd resin, stearic acid
modified-acrylic resin and a mixture thereof. Of these a mixture
thereof is preferable to assure favorable wettability of ceramic
slurry and releasability for green sheet.

On the other hand, there are usable as the amino resin of
the component (B), conventional amino resins that are well known
as a curing agent for alkyd resin paint, heat curable acrylic
resin paint and the like. Specific examples of the foregoing
amino resins include melamine resin, urea resin, urea-melamine
resin, guanamine resin, glycoluryl-formaldehyde resin,
succinylamide-formaldehyde resin, ethyleneurea-formaldehyde
resin, each of which having hydroxy groups or alkoxy groups. Any
of the above exemplified resin can readily be obtained by a
process wherein melamine, urea, guanamine, glycoluryl, succinyl-

amide, ethyleneurea or the like is reacted for methylolation

_.7_.



2 8 AUG 2002 ('1) Wettability of ceramc slurry A blend oP 100 parts by

wei ght of bariumtitanate powder, 10 parts by wei ght of a water-spjuuGa0?
"acrylic resin and 10 parts by weight of polyethylene glycol was prepared,
and m xed for 24 hours with a pot stand by the use of zirconia beads having
a dianmeter of 10 mmto produce aqueous ceram c slurry. The resultant
ceramc slurry was applied to releasing surfaces of a casting filmso that
t he t hildkne&sroplihe igpabpidiadt erattynessdwsss nable t@ 9 Gayt e ( Y | owed
by drying treatnent to prepare a green sheet. During the procedure, the

wet t abidaati qn r @pelivichg) Lanelrentiess aracsedi nfobeiatd Prickierat ioin noththof t he
ceramc slurry was visually observed, and the result was evaluated in

accor d@fdendlh aeanrd | RFIRP t ditgmoloer: the Adpel-1 i ng nor unevenness
of coating observed show ng excellent coating surface %not causi ng
practical priobtenpreferableepdl Ithey B Ve TRt Edust RgMpltaet idsqect

probl e X : repelling observed (causing practical problem X X : film

bei ng Aon2FERABFRELNZ) R eBdBEbIFi OF ofiQyrE8RLBhd&t EFAI it i bRABY 194K
peeling > Eval uati ons were nade of the releasability of the green sheets
that WSS eﬁﬁi‘éat?ﬂ ™S oF B§oidFg Wr oTeutt 24y By nBAn™bie hdfd Peel i ng
test. Do : releasabjlity being noderate (no aysi n racti.cal prqoblem Q:
ol endBRd (70 A HATIRT THIGE O Ih PGP0 (R LRSI rc R

probl e Xoedifficult to rel ease .(causin racti cal. probl X X

i rrposselr%eer foleré{e’l e%?éy cf&&eﬁd%ﬁﬁgct?rca up?oble%trn‘)er-lfi’ed 2“’3’%12; é(%lze]i

Peel i ng F{f£€ of green sheet ? The green sheet which had been prepared in
the aforesai’d procedure (1) was laminated with a pressure sensitive

adhesi ve tape {Jrapulactaved by Dhitp-Denke CRLEREALA0R.URdEr chie dyiade nane

"31B Tape") to prepare sanples. The resultant sanples were allowed to stand
under ddii rc WidHONS i ordedtt @)d G0 %UrRaio Jnar i24 theuirs ngfed diher eaf taergwer e

cut into pieces each having a width of 20 mMmto prepare test pieces.

Subsedayent¢ yght hikasadt bng thiel Motad poel edf oftie aso Angl esnoent80fdegiscies at a

velocity of 100m/ mnute by the use of a tensile testing machine to

det er awPatvntEor 6 raayli (Bd flire pawlumy theesloifng wBemnc deinEx digslise thian
5% by weight based thereon, brings about insufficient curing,
making it difficult to form a releasing layer having desirable
physical properties, whereas the amount thereof, when being more
than 40% by weight based thereon, causes lowered releasability
for ceramic green sheet. In consideration of the curability of
the resin, releasability for ceramic green sheet and the like
factors, the use amount of the amino resin as the component (B)
is particularly preferably in the range of 10 to 30% by weight
based thereon.

In order to accelerate the curing reaction in curing with
the amino resin, there may be used as desired, an acid catalyst,
for instance, para-toluenesulfonic acid in an amount of at most
20 parts by weight based on 100 parts by weight of the total sum

of the solid content of the resin components (A) and (B) .

The substrate film to be used in the present invention 1is
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Aresin mxture was prepared by mxing a stearic acidnodified al kyd resin
(stearyl group content of 50% by weight) , a stearic acid-nodifi edv\zﬁr%‘(iimg
resin (stearyl group content of 33% by weight) and nel anmine resin ch ha
been subjected to nethyl etherification in amounts expressed in terns of
solid content of 40%, 40% and 20% each by wei ght, respectively. The
resul t 4Rk resbR; FLXLYI§ VBsniddit edue the amagr 98I Goisdpaieryt o@rpesedly
principally of toluene and then, was incorporated with para-tol uenesul fonic
aci d i BedRcaRAUAL rOfus FaldhS thie Weilgdhknbased iams108ipar havby heeieglhif odfe t he
solid content of the resin mxture to prepare a coating solution having a
solid geehentsa®fle3%shy WRiLGhiratEhe igaariong aselayting Wasmufioiopirloy uaplg ed
t hrough gravure coat nethod, to a biaxially oriented pol yethyl ene
t er ephbhaatn {PEJY e Eh| BRI . NE @itk nesssath3& iilms sihdlsud® FOpwly -
coating -13 2 8 AUG 2002 anount expressed in terns of solid content being
0.2 g/ sRteBulisaguenidey dfthe Qgatted 1IRDE tielr@phas aheat- (PE@AL e@oflgre tBY 1se@onds
ina hot air circulation type dryer at 130C to cure the coating solution
and pr epghéhaleast isw themlikar, caspohgppaeféni dtiilas fdd hef c @stliyipg ofpiyl-m
t hus obtained are given in Table 1. Exanple 2 The procedure in Exanple 1
was repeakeed pol yrnepay brantase i ng fillem kxkept at el wtagdrdna taxi 81 dddiafnided
al kyd resin, stearic acid-nodified acrylic resin and nel am ne resin which
had beerlyiyhjpgdt e¢ ete teethiylin .ettfertibkiseat do®oily eghsun s Lax pre fFed s btler ns
of solid content of 20;i, 60ij and 20% each by wei ght) respectively instead
of 40%Pnd40235 B daddy \REiYteEhRPA¢rEPYILNEs bRFeRRtRLRFRg i1 tifus
obtained are given in Table 1. Exanple 3 The procedure in E€‘<a | e %ﬁvvas
r epeat QGetE(?r&%éﬁar’e“ aPeESt vt ag UM ek pf SPRAT Sst¥ar FROQLP S DI 1%
al kyd resi.n _(stearyl _group coptent of 50 % wei ght) _and el am ne _r.esin
whi ch K&815& Cseub¥88t i m@%‘%le eﬁ%e?’ﬂ"?gé?i o‘ﬁs‘g‘?én Aot e ek bt eéélg in
terns | Jj t ent 70%. an % b i .. respectively instead
of 40%8%?{391?'0%) f\t@@é:?{}loetfg clﬁlar@al{%t %ral i %gcgfz %eﬁgelgg’g{ imng filmthus obtained
are given infnplaflde ]l ¢ £05PEL AL | Vife EXR0P] €9 AP PR JRA1 6cE0LHSALCATRASES e
principally of toluene was used to dilute a solvent type addition reaction
type spleceme basechtedreasi ngoageny EosotidncestenbraingdOthby ragieghting
manuf actured -14

layer is prepared at first. The aforesaid coating solution 1is

prepared by adding the above-mentioned stearic acid-modified
alkyd resin and/or stearic acid-modified acrylic resin as the
component (A) and the amino resin as the component (B) and as
desired, the acid catalyst and the like in a proper organic
solvent such as toluene, ethyl acetate, methyl ethyl ketone, a
denatured alcohol and hexane, and forming a coating solution
having a viscosity which enables coating work.

The coating solution may be incorporated at need, with an
alkyd resin and/or an acrylic resin each being modified with a
fatty acid other than stearic acid; a filler; an antistatic
agent; a dye; a pigment; an other additive; and the like.

The coating solution thus prepared is applied to either or

both sides of the aforesaid substrate film by means of, for

_9_



2 8 AUG 2002 by Toray Dow corning Silicone Corporation under the trade name
~"SRX-211") conprising as a principal ingredient, polydinethylsilox? E%UGZNH
havi ng vinyl group as a functional group and a cross |inking agent 5
pol ynet hyl hydrogen sil oxane). To the diluted rel easing agent were added a
pl ati num base catal yst (solid content of 100% by wei ght, manufactured by
Toray Dowt £0Fdi ngr S, L1 60082 CORRRRBHI, 0B 2N tt hiR thorre mang: SR 24@a) i n
an amount of one part by weight based on 100 parts by wei ght of the
silicaone:bagedsy e past g ROERNSA | Os P CRAS£LL ISR NG S@haltiOfe having a solid
content of 2% by wei ght. The coating solution thus prepared was uniformy

appl i ed threpghcghayHpe am@ah tMeiths d@ abi eximé | Yrolsioantsedt ilert | 1%
having a thickness of 38,i ~, so as to forma coating anbunt expressed in

terns pi &Rk dag@dt & heitup16: 10 g 42to Subsequgnt |y dres caeatigd CPEI7 ftbm was
heat-treated for 30 seconds in a hot air circulation type dryer at 130C to
cure theoeoat/mAg 50| phir@ncandrpr sy ecaacasyi pgofunltm WMaehobeing less
characteristics of the casting filmthus obtained are given in Table 1.
Conpar @haveOERanpl/@22 e mprocadure pooExanpeesibwdstyepdattdte toepaepare a
casting filmexcept that a resin m xture conposed of hydroxynethacrylic
resin grneam aheett iwhdmyas Ulfie sobirdiogntaarmundf, 1d8emybednghtmared Wedam ne
resin which had been subjected to butyl etherification in an anpunt in
terns 2f0Qotim’ comieas bfs8I% hyosweilghtiwaseditansicna 1eérahl brgant ctliel vent
conposed principally of toluene, was incorporated with one part by weight
of par&i®t ueheSef #BAF cSheT Y ba2biB%H- 100 parts by weight in terms of -15
2 8 AUG 200Z solid content of the resin nifture, and heat-treated under the
condi tions bF 1782F ahQ 8B SetBndSO? VAT ottt ChEdAacters stPRE of therehtting
film t]hgsiObts%ibn%%t%%e i Vk?nati, /) TaE)IL eaé'mer-lrtabl gt Cog%abivleint Y fOfa Rceclaaeﬁls.rafbi lity
of green sRe8t’Pdéranic s ur?y Bl uat? oh by Pee i ng £0r°Ce Nart pee |n6 ( nmN
/ 25%&#%9%12' nlt&%i~9a§e9§f ﬁ%@é@i%%ztf@aaperﬁ,l%@%&&an QHerQos
Conparative anpl e ~ X~ - ~ nparative

is not specifically limited provided that a period of time for

sufficient curing is assured at a temperature in the range of

100 to 160°C, and it 1is wusually suitable to carry out the

heating treatment for 5 to 120 seconds thereat.

In order to further enhance the adhesiveness between the

substrate film and the releasing layer, the substrate film may

in advance, be subjected to adhesiveness enhancing treatment

such as corona discharge treatment, ozone treatment, flame

treatment, anchor coat agent coating and the like. Moreover for

the purpose of antistaticity, an antistatic agent may be kneaded

in advance into the coating solution. Alternatively, a substrate

film coated with an antistatic agent may be used.

Moreover, the releasing agent may be applied to the entire
surface of the substrate film or to part of the surface thereof,

for instance, pattern coating in which a non-coating portion is

placed at both the ends so as to regulate the releasability and



Example 2 ~ ~0 ~ X X ~ " -16 2 B AUG 2002 WHAT IS CLAIMED IS: "I . A
casting Filmwhich is used for producing a ceram c green sheet and w@&

" conprises a substrate filmand a rel easing | ayer Fornmed on at Ieasz ng
side thereof, wherein said releasing |layer conprises a cured resin from (A
a stearic acid-nodified alkyd resin and/or a stearic acid-nodified acrylic
resin and a (B) amno resin. 2 . The casting filmfor producing a ceramc
gr eem@dimeei vaeedfeding to A aim 1, wherein the stearic acid-nodified al kyd
resin has a stearyl group content of 40 to 60 %bcyl,vvei ht, and/or the
stearic acTlensastied £diy ithtestPtabRal et _aFGF gf‘gugocd:rﬂeenft’rﬁf‘e?@ to 40
% by weight. 3 . The casting filmfor producing a ceranm c green sheet
accor YN Ebow dism usehnéPBi ROTIBI ati AETPBLFN It FRESE - one mifiber
selected fromthe group consisting of nelanne resin, ur eﬁarFEsi n and

ur ea- PEP 5% AL P estiifteadhebef AEARE flerd T4 BY°EEI RT & cb ngss TRE
casting Filmfor oduci ng a ceram c green heﬁ_‘&,%céctrditggﬁto.a% of d ains
172 204 ™ OhnaPalASE heaBBntanMoBF RS FESMBdTent ) 1S ST H H008bs=Nei ght
based on the.total, sumof th lid contenf, of the conponents (A),and (B);
5. T?\kée%‘é\s'??ﬁgafHh?lf%?sf)r%guiﬁ?ﬁgmaoEe?‘%aréJC rgrfeor LURCEE T é'y‘l'tem (8

en sheet "accord’ing to
Caiml erein the fgps%{_atae ;IO \r}%ggngﬂégg_ pol yethy | ene terephthal ate;

S17 2598 KUY 9HodMt

In summarizing the working effect of the casting film
according to the present invention, the casting film which is
imparted with excellent wettability of ceramic slurry and
moderate releasability for ceramic green sheets can readily be
obtained by forming on a substrate film, a releasing agent layer
composed of a cured resin from a stearic acid-modified alkyd
resin and/or a stearic acid-modified acrylic resin and an amino
resin.

The casting film according to the present invention is well
suited for use in the production of ceramic green sheets that
are employed for ceramic capacitors, laminated inductor elements
and the like.

In the following, the present invention will be described
in more detail with reference to comparative examples and
working examples, which however shall never limit the present
invention thereto.

Evaluations were made of the various characteristics of
each of the casting films that were obtained through the working
examples and comparative examples according to the evaluation

procedures as described hereunder.



6 .. The casting Filmfor producing a ceram c green sheet according to Caim
1, wher ein the conponent (A) is conposed of the mXxture of the st earﬁl UG 2002
"acid-nodified al kyd resin and the stearic acid-nodified acrylic resin. 7 .
The casting filmfor producing a ceram c green sheet according to daiml,
wherein the cured resin is formed in the presence of an acid catalyst. -18
A CACA A A AaY. AL A@Y. AFLA A AE AF2.A LA CA@Al hl . A yOLg~*bcow < {

h} xsni(dl 7] ¢aftapth] tn] ef] cafeml eaj bafwRa] ca] ca] ca] ca] ca] ca] ca] cal]cal]calcalc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa! hir?@ qr VW @B} w mhc”Y] ca] ca] ca] ca] cal ca
] c”a] cal ca]\ca}lea]ﬂc@]fca]Q;(a]%r]fcfa] len] eaj eaf cafcdard]\Fa]tdd] 3k ] BaY€aFea] cal c
a] ca] ca! +*_fgh4+, RS] *} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] cal ca
] ca] cap ca?éafca]’ca?ca]léa]’éa? cadead cad ke ko] 2@l vhl ¢ af @i m "anRg M@

&'!!!!!

"] wr nﬁl&"Y?é@E}'—ca]fc@]oéé(]eééz]yé&]‘éa]géa]?@a] &a'Fca]r%acfﬁ]doa]ad‘a] cjted chpEaféa) cal ¢
aJ ca] ca] ca] ca] c”a] ca] calca] ca] ca]ca! "##! #"#
#F#G#Qﬁ#$$$$’#$$l$4a$5$ﬁ$o§>@$ﬂ$‘$$$$$$$$$$??srﬂ% ZH EaPta] spds) A Eafca] cal
ca] ca] ca] ca] ca] ca] cg{]}g‘a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c ca] ca] ca] ca! $$%$
$$9 65800845 } RINRGY7) | €8 EQ}‘Ea]E ]465 cal Ea]Lca] ca]

el aglaamsaasaidalamaaes o
cal calcal ealcgl gal cal galeal %acacagsc@fyﬂqcealccoa ealgal sal ealegl gal cal cal

cajcalP+++, 2, T,,,,,,), . . RT..CN

/ Z
g Aedl ool bl 3 o calaloale sl sl sl alan cel el eal gl cal
00X0ZQidd4) Lhist>1¥Liihesning 4 x:]cf@e]&ﬂeca]&?é cad cawal ol Cﬁl g%gaiga calca]c

a] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca]cal 1 3333] 44445555
TT&7" dadvdhne €€ 7101B88¥pAneni deZh§ C i 1 calCcahsa) cajicakaa] cakcahea] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]calcalcal9::QV,

)} <<s¥aeep~@4s- G CHEOQPDPEYErved, and the result was evaluated in
GHHHIJLL} xsmhb] W] ca] caV] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c
a] ca] eatcaflenteavcbhcbheafcd)calna] cal cattah LNNNN OP3Q

Q@QS. TnTTTTUUMWAYAY YSYYY- Z5ZBZr M u” | wr mhc] Xmhb] W] ca] c”a] ca] ca] ca] ca] ca] ca]
c™a] c® ea]ta] caveddjiea) cnayca]nﬁa']ecra]eﬁé] cafcajeating observed showing

U] c*a] c™a] ca] ca] ca] cal]‘r](t:la ]calca u } " "~ =aaaab! b; bCbPbbbdbgbcdLfff;
gOgV‘gdg’>hﬁﬁ{:9H\Fﬁﬁcf brvu'»eafeﬁa] é’a]’Ea]’EaTc'a‘]’ c%’]%‘a]b ‘]‘{:a]”c‘a']’c‘a]‘)ca] calcalc

U (05 CROSFRELT BooParry SaiBuFartye 0 BeoBL SO o et e ()
100(C 20¢(2B6RY: L<1Qt{§£§lvéb'%&93@&&)99&&94gp}éabfg%o%& () <

X X : film being non formable

(2) Releasability of green sheet

< Evaluation by hand peeling>

Evaluations were made of the releasability of the green

sheets that were prepared in the foregoing procedure (1) by

means of hand peeling test.

© : releasability being moderate (not causing practical problem)

QO : releasability being somewhat inferior thereto (not causing

practical problem)
X : difficult to release (causing practical problem)

X X : impossible to release (causing practical problem)

_..12_
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rj dEAV7FE! (' $10% & ()-&M 10% & ()-9!' $10% & ()-m :110% & ()-f  10% & )-,ﬂ@%
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108 10088 )10 10G 10GF<I0Vee () S10%CE (), SIONGE () SLONEE (), C

105, $200 88 (1L O IOV (1050 YPRE, (- RLRRE L JPRE (Laf2018& OV
tape (manufactured by Nitto Denko Corporation under the trade
name "31B Tape") to prepare samples. The resultant samples were
allowed to stand under the conditions of 23°%C and 65% R.H. for
24 hours and thereafter were cut into pieces each having a width
of 20 mm to prepare test pieces. Subsequently, the casting film
was peeled off at angles of 180 degrees at a velocity of 100m /

minute by the use of a tensile testing machine to determine the

Eorce required for peeling (peeling force).

Example 1

A resin mixture was prepared by mixing a stearic acid-
modified alkyd resin (stearyl group content of 509% by weight) ,
a stearic acid-modified acrylic resin (stearyl group content of
33% by weight) and melamine resin which had been subjected to
methyl etherification in amounts expressed in terms of solid
content of 409% , 40% and 20% each by weight, respectively. The
resultant resin mixture was diluted with an organic solvent
composed principally of toluene and then, was incorporated with
para-toluenesulfonic acid in an amount of 5 parts by weight
based on 100 parts by weight of the solid content of the resin
mixture to prepare a coating solution having a solid content of
3% by weight.

The coating solution was uniformly applied through gravure
coat method, to a biaxially oriented polyethylene terephthalate

(PET) [ilm having a thickness of 38y m so as to form a coating



10! . " $10%CE,& () - S' $10%6& () - S&10%=%' ()- 10B 10B 10Bs<109B& () -

S, $109BB&' () - @#&Q' (((}[<1l= 10GF<10%= ()-! ($1096GEL () - ($1OCVG& () 21881602007
& ()-F$10%6& () -!" $10%*& ()-S((((($+\ +, nK=

10GF<1! #10%Z&' () - ME109%Z&' () - MH109%Z&' () - !10%Z& () -y&10%Z& ()- 10G

10G T,,,,alelf/g/dE/ 10Z

U711 oXGVESDY)  SETRIESATE ) - Bt aF(ysotit (eontehige g o' PV nt) - 0/ Y
%giyﬁL%B%ngo%é%ég %&i ;y e‘%&%}f %@%?)Eg‘@gﬁ%;atj—'gzgéUeéA@g?S%%EseC%Q)éls
BpAY 248 S PR & %‘ CJ“%%I %Y?%S?)”%?%% 0% £5- SUF 16980 54% 10%

& () - égihiigﬁ<éﬁ> epare a casting film. Various characteristics of

the casting film thus obtained are given in Table 1.

Example 2

The procedure in Example 1 was repeated to prepare a cast-
ing film except that stearic acid-modified alkyd resin, stearic
acid-modified acrylic resin and melamine resin which had been
subjected to methyl etherification in amounts expressed in terms
of solid content of 20% , 60% and 209% each by weight, respec-
tively instead of 409% , 40% and 20% . Various characteristics

of the casting film thus obtained are given in Table 1.

Example 3

The procedure in Example 2 was repeated to prepare a cast-
ing film except that stearic acid-modified alkyd resin (stearyl
group content of 50% by weight) and melamine resin which had
been subjected to methyl etherification in amounts expressed in
terms of solid content of 70% and 30% each by weight, respec-
tively instead of 409% and 209% . Various characteristics of the

casting film thus obtained are given in Table 1.

Comparative Example 1

An organic solvent composed principally of toluene was used
to dilute a solvent type addition reaction type silicone based

releasing agent ( solid content of 30% by weight, manufactured

—-14-
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siloxane having vinyl group as a functional group and a cross
linking agent ( polymethylhydrogen siloxane). To the diluted
releasing agent were added a platinum base catalyst (solid
content of 100% by weight, manufactured by Toray Dow corning
Silicone Corporation under the trade name "SRX-212") in an
amount of one part by weight based on 100 parts by weight of the
silicone based releasing agent to prepare a coating solution
having a solid content of 2% by weight.

The coating solution thus prepared was uniformly applied
through gravure ccat method, to a biaxially oriented PET film
having a thickness of 38y m so as to form a coating amount
expressed in terms of solid content being 0.1 g/m?. Subsequently
the coated PET film was heat-treated for 30 seconds in a hot air
citculation type dryer at 130°C to cure the coating solution and
prepare a casting film. Various characteristics of the casting

film thus obtained are given in Table 1.

Comparative Example 2

The procedure in Example 1 was repeated to prepare a cast-
ing film except that a resin mixture composed of hydroxymetha-
crylic resin in an amount in terms of solid content of 119% by
weight and melamine resin which had been subjected to butyl
etherification in an amount in terms of solid content of 89% by
weight was diluted with an organic solvent composed principally
of toluene, was 1incorporated with one part by weight of para-

toluenesulfonic acid based on 100 parts by weight in terms of
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T able 1
Coatability of Releasability of green sheet
ceramic slurry Evaluation by Peeling force
hand peeling ( mN / 25mm )
Example 1 O (®) 5.98
Example 2 © © 4.12
Example 3 O O 7.50
Comparativ;—
Example 1 B X X — —
Comparativ;T
Example 2 B © X X —_
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1. A casting film which is used for producing a ceramic green
sheet and which comprises a substrate film and a releasing layer
formed on at least either side thereof, wherein said releasing
layer comprises a cured resin from (A) a stearic acid-modified
alkyd resin and/or a stearic acid-modified acrylic resin and a

(B) amino resin.

2. The casting film for producing a ceramic green sheet accord-
ing to Claim 1, wherein the stearic acid-modified alkyd resin
has a stearyl group content of 40 to 60% by weight, and/or the
stearic acid-modified acrylic resin has a stearyl group content

of 20 to 40% by weight.

3. The casting film for producing a ceramic green sheet accord-
ing to Claim 1, wherein the (B) amino resin is at least one
member selected from the group consisting of melamine resin,
urea resin and urea-melamine resin each being etherified by a

lower alcohol.

4 . The casting film for producing a ceramic green sheet accord-
ing to any of Claims 1, 2 and 3, wherein the content of the
component (B) is 5 to 40% by weight based on the total sum of

the solid content of the components (A) and (B) ;

5. The casting film for producing a ceramic green sheet accord-
ing to Claim 1, wherein the substrate film comprises polyethy-

lene terephthalate;
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ing to Claim 1, wherein the component (A) is composed of the
mixture of the stearic acid-modified alkyd resin and the stearic

acid-modified acrylic resin.
7 . The casting film for producing a ceramic green sheet accord-

ing to Claim 1, wherein the <cured resin is formed in the

presence of an acid catalyst.



