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| nvention C The present invention relates to a sheet.for
regenerating a nold to be used for cleaning a surface of the nold. 2.
Description of the Related Art In a step of resin nolding a - -

semi conduct or devi ce through transfer nolding, resin nolding by using a

- nold is generally contlnuously conducted. Wth increased repeating. nunber
(shot number) of the resin nol ding, contanination such as conponents
effused fromthe resin, burr, ‘and dust accumul ates on a surface of the
mold, in particular, on-a caV|ty surface. Such contam nation degrades .-
rel easability for taking . owmas Rided preduct somipe mold and forms a

. rough-. surface on the nol ded product and the I|ke Thus the surface. of the
nol d (cavity surface) is cleaned for every certain repeating nunber (shot
nunber) of nol ding. . There is proposed a cleaning nethod by using a

cl eani ng sheet (see JP 2004Bé§&§%%N6 0E8$H§§%§$h§}ON This method invol ves:
nol d cl anpi ng the cl eani ng an upper nold and a

| ower nold for; EHE|699¥¥h%n9Eﬁ@ﬁ&PQ sheet into a cavity;, heat nolding the
whol e in such a state for "attaching the contami nation to the cleaning

sheet. and rel eas; 00, Hencl ARG AR LOrEd n%er{gfor%%eﬁe@;@iw@tl on

together mnth the cl'eaning s romthe surface - he mol d (cavity

surface). Cﬁ\ dbtol_Qw a f'og rgfgarﬂfn tges&ifﬁaad’é' ng §lt1'<§q{cldal rin the-cavity

may be har e vented depending on a shape of the cavity. Such a case

has a probl rnﬁegcgggg %; esCLganingshegtis not filled in an air

accunul at ed ‘part e contamnation is not renoved. Thus, the

~inventors of the IR £ o@\@@giyﬁ@mﬁa&ﬁgC&%&Eggﬁé&w 8sv9B.rasenRs for

air accunul ation. esul t e inventors of e present invention have

- found out” té?@hs%@? ﬁg qﬂgl%ﬁgaﬁggggg% &eégiﬂﬂ %hﬁgﬂdrgg ety Horm 1 at

surface.- That e case eanlng sheet has a"uniformflat

surf ace, th:%n% ﬁ@(@u{% San hc@hack%u%@l %tc&égs&p%g&t% tgemg@enﬁts\ﬁo»ehen

the cleaning s Reet ed between the upper nold and the | ower

mol d, and ajflp)y the e?ev',{]éeﬁaﬁee g Vc.%@zttgﬁllﬁé(@ﬂ)rp%%ﬁ g go@&{g@ﬂteg in

such a state. e case whef'e the cl eani ng sheet is forned of a

- cleaning mateial sugh A uoy capized rubben akopg.andweer e fheagleani ng

sheet (cleaning material alone) i's sandw ched between the upper nold and

the lower npld,. g 800f4 ?grgiéﬁﬁa&c eorpstc\é(%eeytsnefgr@é ds sﬁe@l egﬁeam?at%hengt h

of the cleaning materiaf and the cleaning material is hardly removed from

the nol ds %fetgegdéQeregﬂe%@abﬁgltf%rprts}é%Icn;g; SULD1 @e PRERANEAOR o RGeDI d
cl anpi ng i s conducte a l'onger distance between the nolds, and thus a

| arge amou&tolafaﬁdﬁﬁo%@%nwggﬁ%%aeé dnSthE bEd. pLchhﬁEhee{nd 8k Onger
di stance betwee e nolds 1hhibits application of sufficient conpressive

force on t q‘ﬁugl egJl IR &F @l moE@%@a@itry étﬁ‘rfahfé)cfé”cﬁ%a&@@ AL e:hb‘:‘ery
di ssolved or diffused in the cleaning matérial, or the cleaning mat eri al

cannot be Lubl g iRt heoCALILS: (KLL YunSAYABY moLaiagThe present

di scl osure has been'nmade from a viewpoi nt of the circunstances descri bed

above, and an aiqpLf. wer%%&% &e%wlg?%eechba Bes el L & 1R rPhgWrder a
sheet fOI’ regeneratl ng a nol capa e o0 easi | Yy vent | ng alr In a CaVIty

and e.Xhl bi t(%@@ @Ex%lﬂlégﬁ]i’@éié 'p!_,nﬁon&&%[ptﬂé-) . This method involves: mold
" clamping the cleaning sheet sandwiched between an upper mold and_
"a lowar mold for fij_ling the cleaning sheet into 5 cavity; heat
molding the whole in such a state for attaching the contamination .
" to the cleaning sheet; and releasing the cleaning sheet for removing .

the contamination together with the cleaning sheet from the surface



Accordingly, there is provided a sheet for regenerating a nold,
conprising: a substrate sheet fornmed of one of a paper sheet, a cloth
sheet, and a plastic sheet; and a nold cleaning material containing as a
mai n conponent an unvul cani zed rubber-based conposition, characterized in
that said nold cleaning material projects in a predeterm ned pattern
having a non-flat top part with an air vent gap, and is fornmed on at | east
one side of the substrate sheet. In order to attain the
above-nentioned aim a sheet for regenerating a nold according to the
present odi sekostr® {mclitgesurdasabstrate sheet forned of one of a paper
sheet, a cloth sheet, and a plastic sheet; and a nold cl eaning materi al
cont ai ni ng aspgwdRid Ganpanertt tian dlreulcgnitzed , r abbem BasetR Coip@sKti on
projecting in a predeterm ned pattern having an air vent gap, and forned
on at |%@%hﬂgﬂg,gEQ%DQEdk@%@ﬁﬁxmjaﬁex5@£ﬁioftheCEﬂhEyin@@ﬁhd¥§a§ﬁ t he
present disclosure have further conducted studi es based on the

above- menti gned resulil, ofat nuestdigatiog oneai racaumubaliea. irsimaatesul t,
the inventors of the present disclosure have found out that in the case -
wher e aa%ghkgggtg%dgﬂgpg_gﬁ%ﬁgIEMn§éﬁfﬁﬂﬁﬁbd ssCheaneghndy=disi ng a sheet for
regenerating a no I'ncluding: a substrate sheet fornmed of one of a paper
sheet, a cloth sheet, and o plasti Ensheebenanthanmls sheanidgureer i al
containing as™ @ mai n conponent an unvul cani zed rubber-based conposition,
projecting .in a predetermned pat A I ng i Nt-Lgan,veand kor med
on at Iéﬁg?l8ﬁ€n§ﬁﬁﬁy%¥sﬂ%%aéﬁﬁg¥%§%éagﬁg%i,A%EEQ%%?%gbleaning material is
filled into the cavity while a contact .sur bet ween Lhe; praiscted nol d
cl eani n§ el e A& AN ?Wﬁ?gﬁﬁpfgégegngﬁegﬁ%?%%fcgélty §%$fégé$k§§%§ually
expands. During this tinme, air ip the cavity is v . .an l.d
cleanin@hﬁéﬂéﬁﬁﬂn%ﬁﬁ%%ﬁga?ﬁ?Bﬂbﬁ%ﬂ?%%ﬁg:%gﬁﬁfﬁ‘to éﬁg%ﬁ’thEE%f%ES

cavity. In this way, the inventors have attained t resent discl osure.
That i syhenet e G‘d@én\?\ﬁér%h?%-h@ﬁe@turfjdfro%giﬁterséﬁ %4 ?rg%ldc%éfa%tqﬁlggs
present disclosure is sandw ched between the upper ngld and.thelhgﬂpr
mol d, aspreef ettt spar enbtre earsnd & e8RIGY Tt B aF " BI0ERE " TE of an
opening of the cavity and other parts of the opening are not bl ocked by .
the projecteddpariicdndtwerni hhopamst "R apd S d¥rAnPPn ri?f’cglfclﬁ a
state, the nold cleaning material 'is filled into the cavity fromthe part
of the apephagcofithecawit pewvichbed eovwt attlesuPPaBe WA Ehe ST 4ce of
the nold (cavity surface) gradually expands, and air in the cavity is

di schargedthtemt he other parts of the opening not blocked by the
projected part. In this way, no air accunulates in the cavity, and the
nmol d cl eani ngrpates kakeivdhdid kad ¢heotghoshethd schvrngd. Guri GheHEad

nmol ding in such a state, thenold cleaningmaterial containingas anain
conponent +ap: 4NVl Ganiszesk & Lbher zdengadbeprglesiet hon wisenaltbant kew irend
contam nation on the surface of the nold (cavity surface) attaches to the

vul cani zed pubpeL., A%, ddresult, atbgani g sanuieheantucednt bnoughout the
.cavity. T%e sheet for regenerating a nold of the present
.disclosur§€£%a 65

o a-Shst ratg.sheeti kornednot wvose 1ok molpapesdsheet, a
cloth shést “&nd a pwastlc Sheet; and a nold cleaning naterial containing

as a min comonent an WOVl GaDl geubbel Dased GomSh gNza PESI L | 1D

in a pr €rn having~-an air vent gap, and fornmed on at | east

one side of the substrate sheet, -Thu i erge,t e iohdid
cIeanedlﬁ%“ﬂ%ﬂﬁbr?mﬁy%ﬁiﬁ?mﬁlfé?%bé%%?%%?ﬁ%g%ggﬁéﬁgﬂgf theBp?esent ¢

di scl osure, the opening of the Vi can be partl | .0 y
projecté&cba?tPB?H?WﬁPQHﬂ($Qﬂ gﬁﬁ%nﬁaé%Pé??aﬁ% é%%?%%q%% %%?ﬂegcg%%%?:can be
vented while the nold cleaning material is.filled, | [ illing
propert@iéﬁaﬂﬁéiﬁﬁﬁﬁf@i@%ﬁﬁﬁ&dﬁht%??5%“?#%#85%§fm§ﬁ1qt%%é%ﬁ%gxggﬁi%%
conducted throughout the cavity. Furt her, tEetsubsHy%;%Ofgget i's
provi dediateriappid catiroredf BUFFIed et PrESsHrE WIS RETHEFA %At %y
material during nold clanping, and thus air remained in a gap. between the
cavity anﬁibheS@@@éﬂcﬁoione@hﬁﬁﬁ%ﬁqqﬂﬁt&xﬁﬁﬁﬁsééﬁe5@16?§§bF€%818?nﬁ?$fused
in the nold cleaning material. A conventional sheet for regenerating a
nold formed of a nold cleaning naterial al one expands into a circle by
nmol d cl anpi ng and invol ves troubl es sdch as | eaking of an excess nold
cleaning material froman edgé of the nold and insufficient cleaning of
corners of the nold. A sheet for regenerating a nold



of the present disclosure provided with the substrate sheet is capable of
controlling flow of the nold cleaning material and cl eaning corners of the
nol d, and thus the nold cleaning naterial does not |eak fromthe edge of
the nmold. The nold cleaning material is reinforced by providing the
substrate sheet. Thus, in the case where the sheet for regenerating a nold
is taken out of the nold after cleaning, the nold cleaning material does

not- tear aqg does qﬁl renaln attq:hed 591 hecg9#§ %@rﬁg§§§¥ggg of the

ol d cl edhi terléi’by t he “Subs nping. Wi th a
short er cﬁ%ﬁﬁﬂﬁ%@ G@tﬁé@h<¥kﬂ@m§nan@a¢§éﬂﬁﬂesoé shal Flaabhne 8fCehe hold
cl eani ng d@atr@d @le. filled intd the easeravherd tiyne pattern is forned as one
of a plurality of belts, a lattice, and a plurality of dots, the shape and
di rensions of the pattern and an air vent gap are easily set, and the nold
cleaning material may be set into &8M¥ppfopriate pattern for filling into
the cavity. In particular, in the case where a width and a thickness of

each of the b%fes o tn'tCEHls]él%%%r%f @e ﬂ@etﬁlﬁde hPchnZOQt ahe‘lﬂpa%t

thereof, and the dots are set wt |stanCe

ra
bet ween &t aE%%t CBéFPEISté‘QFF?chSIqrﬁ??dOf r}? ve'I ataflijcé—m h%H“zé’dcfaF Tines
t her eof , randhethat sdiscsetundt hisn aheanaferoef th t or&VaRE apprdprcitat 80r

di mensi O%Je% r%lt.eLﬁB' ng %dI@' d-f9in1d angf eéayphdl R@nt@nbe atsed iforaresin
nol di ng of sem con

evi ai ned, an the nmold for
transfer‘ﬁﬁ”&ﬁh&néaﬁxﬁb%?BbP9a?%ﬁ?iikp%I é@gIH¥QH? dase where a top
part of the patterdihasva nothfrat all,6 papdiétéani ag cahepe cohdiict ed
t hr oughoute fhR rGaYNEY .2 mold, cbh @@éih@ﬂ' ar, suysdhe caseahererhbe

nom (12t 0P Rertor (e pall ehn |5 (o mdof g camverpard halpoce
mol d cleaﬁﬁﬁ@|ﬂﬁ¥ﬁ|alHmﬁﬂ%ﬁﬁﬁﬁﬁﬁﬁgcmégﬁﬁhﬁlpﬁéﬁéﬁ%VIF% ﬁﬁef%aW?%V
further component an unvulcanized rubber-based composition, -
characterized in that said mold cleaning material projects
in a predetermined pattern having a non-flat top part with
an alr vent gap, and is formed on at least one side of the
substrate sheet.

' In order to attain the above-mentioned aim, a sleet
for regenerating a mold according to the present disclosure
includes: a substrate sheet formed of one of a paper sheet,
‘a cloth sheet, and a plastic sheet; and a mold ¢leaning
material containing as a main component an unvulcanized

- rubber~based composition, projecting 'in a predetermined
pattern having -an air vent gap, and formed on at least one
side of the substrate sheet. '

The inventors of the present disclosure have further
conducted stﬁdies based on the above-mentioned result of
investigation on airaccumulation. As a result, the
inventors of the present disclosure have found out that iIn
the case where a surface of a mold (cavity surface) is
cleaned by using a sheet for regenerating a mold including:
a substrate sheet formed of one of a paper sheet, a cloth
sheet, and a plastic sheet; and a meld cleaning material

containing as



I nmpr oves. In the case where the cloth sheet is forned of a
nonwoven fabric, a surface of the cloth sheet becones a rough surface.
Thus, an anchor effect of the nolfd cleaning material inproves, and
adhesi on between the cloth sheet and the nol d cleaning material enhances.
O those, in the case where the nonwoven fabric is a spunbond nonwoven
fabric, there is relatively no directional property in tensile strength
and stress applied during heat nolding is easilly absorbed and rel axed.
Thus, theashestn hapabyrerar SrduPN gL FEsZeRol BRGE ~PaFERerCoME 16heRt  does
not tear during peeling off (releasing) fromthe nold, to thereby

faci | it at praj peeliongfrelpeasiongymbped agitéarn having an pirhgeghs@whar@ t he
substrate sheet is subjected to an enbossing treatnent, a surface of the
cl ot h sheetribetonrs Bed-0ughe SunkadetheThulsst mat cagivterdr, Efd meld of.ethéngrol d
cl eaning material inproves, and adhesi on between the substrate sheet and
t he nol d gieaniangi setianical iephaneesavity while aFumtthert, sunfddwe bease=mher e
the plastic sheet is one of a perforated sheet and a porous sheet, a
surface ofnd hgoplasthcnsneell Hacagas @ Mieughns Whkacer rdteisor aheafehinr
effect of the nold cleaning material inproves, and adhesi on between the

plastic shegt . I ' ri ajurenhances i RR| ER DESGRPTI ON
OF THE Dﬁg%ﬁhéghg?%ﬂgﬁgoggggkggﬂgFﬁgﬁgggmﬁngs: IG}'lt%s a perspective

view showing .3 {1 Lsh eabodiBl n0lq R18haelo hatofeoeusralifg ol of the

present .invéntion, I's a schematic di agram show ng a c!l eani ng net hod
by using the sheet for.regenerating a ; 3. 1.5,,a i i agr am
showi ng F%? CrENN &G ﬁgFﬁggéeF? . F%gEL érgbg%P%Vggzié%ﬁ%%gg%%%n% second

enbodi nent__of _the.sheet, for e ' A4l d of the present invention;
FIG 5 ig*%“%@ﬁ%%ﬁ ?g %F%gP5%§§ﬁ€m§%%£§§%efﬂgd of using the sheet for

regenerating a nold; FIG 6 is a perspective-viem/shomﬁng a third
enbodi ment of That is, in the case where the sheet for regene atlnge;mold

'rof the presgnt disclosure is sandwiched betwéen the upper mold and
tﬁelowerﬂmﬂﬁh aprOjecﬁedpart(xftheHmldcleaningnwterialbiocks
é.part of an opening of the cavity-and 5ther pérts of the opening
are not blocked by the projected part and remain opened. - Duxing
mold,élamping'in sﬁch.a state, the mold cleaning material is filledl
into the cavity from fhe part 6f the opening of the cavity while
a contact surfaée with the surface of the mold (cavity éurface)
g;adually expands, and air in the cavity is discharged from the
other parts of the opéning not blocked by‘the projected part. 1In
this way, no air accumulates in the cavity, and'the mold cleaning
matérial is filled throughout-the cavity. During heat molding in
suchastate,themoldcleaningmaterialcpntainihgasanmincomponent
an unvulcanized rubber-based composition” is wvulcanized, and

contamination on the surface of the mold (cavity surface) attaches



the sheet for regenerating a nold of the present invention; FIG 7 is a
perspective view showi ng a nodified exanple of projected |ines of the
first enmbodiment; FIG 8 is a perspective view showi ng a nodified exanmple
of projected lines of the second enbodinment; FIG 9 is a perspective view
showi ng a nodi fied exanple of projected |lines of the third enbodi nent;

FIGS. 10(a) to 10 (f) are each a sectional view show ng a nodified exanple
pr esent

of the projected lines of the sheet for re enerating a nDLd of%é4§§
i nvent i on: tFEGe 1alGagizedeF $pet i vaS A &FF Showich§2a F8urtth “&nbd 5 of
the sheet for regenerating a nold of the present invention; and FIG 12 is

a per specttin@ughewt sHswicagi&yaodi fi ed exanpl e of dots of the fourth
enbodi ment. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Next, enmbodi mentrs @hekherpresegénd fvenid an mulld olfe tdespriebedt nbigclosure
specifically based on draw ngs. FIG 1 shows a first enbodi nent of

a sheet fancnegencrasiing ratbdeaf fohesprdsernt of v erpeorshelie sldethf or
regenerating a nold according to thisenbodinment includes a plurality of
proj ect ed shieaes splbel b$)sf0f edeof Mmd®ndldldannnggnedtenriall @Grderindngi ng as
a mai n conmponent an unvul cani zed rubber-based conposition on both sides of

a substrate shegtinlcohPoldthis WRY untiecdmlzddc-aape pgodde@r t@hpadiitsohipr med
into a belt-like pattern. The projected |ines as constitutional conponents

of the bebtolLke Pathel Braue arhiged pacah ielyibe aackiolbat yinadd
di stance thetrebetween. I'n this enbodinent, the projected Iines are each
formed t-OfQ%}{gd %nt ggﬂ%zagitd%he' siééa%%i opals Fhapste sheet. Thus, in the
| case where the mold is cleaned by using the sheet for regenerating
2 mold of the préesent disclosure, the openiné'of the cavity can bg
partly blocked by i:he pro_j ected part of the ﬁold,cleanipg material,
and air in the éavity can be_ventred while the mold cleaning material
is filled. 1In this way, filling property of the mold cleaning
material improves, and clganing caﬁ be conductea thrbughout the
cavity. |
Further, the substrate sheet is provided for application of
sufficient prerssurre on the ﬁold cleaning material during mold
claﬁﬁiné, anci thus air remained in a}gap between the cavity and
the sheet for re-generating é mold can be dissdlved or diffused in
the mold c_:leaning material. A conventional sheet for regenerating
amold formed of a mold cleaning material alone expands into a circle
by mold clamping and involves troubles such as leaking of an excess
mold cleaning material from an ef;ige. of thé mold and insufficient

cleaning of corners of the mold. A sheet for regenerating a mold



To be nore specific, the substrate sheet 1 serves as a basis . for
allowing the nold cleaning material 2 to project. As properties . required
for the substrate sheet 1, the substrate sheet 1 preferably w thstands a
flow pressure of the nold cleaning.material 2 flowng into the cavity and
preferably w thstands a nol ding tenperature (generally, 100 to 160C). From
a viewpoint of withstanding the flow pressure, the substrate sheet 1
preferably has a tear strength of 8 Nor nore. ‘A tear strength of |ess

than 8 N af h%‘é\?rregﬁ‘@ydi'éé’?ﬁéuréfpré\}weéwhﬁTtﬁ@&@os%ﬂ&@@éheéﬂ@\eawmei n the case

where thesu sheet 'Is too hard, a guide pin or the like provided

in the m i ed, s gndnb s 1 PRI ephiate ahardness nitgtcobeers
selected.ggﬁgggﬁggvrgﬂﬁggheet 1mproviding strong adhesion (having grip
property) with the mold. cleaping ARt erdalig ks ighensdt yosel&nl egosuch
that the %ﬁkléﬁﬁfCLsﬁ%eF%ngﬁ%Q%ﬁgﬁvu canf%%d ol d ol eaning material 2 are
integrated and taken. out en_t he sh egener ai i;Rg-&; Ml G aaskx$ aken
out of the"e {508 FQ?Iﬁﬂﬁginage Cg‘fggg%ﬁi?% %ecauselifrt%e mol d ‘¢l eani ng
material 2 is peeled off fromthe substrate .sh - t l.4, cLeani ng
mat-eri al Pr¢EranAstie SUhe tral-g %}E‘?ﬁﬁ t y%ggﬁd lﬁlsgﬁétrédasf Pgﬁg%etgl.e .

Exanpl es of the substrate sheet 1 include a. er sheet. a clath.sheet,
and a pl abti cesheerat®g pheged if tHETLSE ngcl%g goggpae%tes%é%fa’gg%gg’ cloth
sheet is used, a part of the nold cleaning material 2 provldeq on t&e
surface dfhe heldobsaniatenshertaldpes spbddferihitFe e bLbERPAL & "SAERTY 1 and
an anchor effect inproves. Further, the substrate sheet 1 has relative

f I exi bi | ity thrdmebsi | Retleforosmert off sWe) makd WHEFRANENEPE TR RE Stff f ace
of the nmold, and thus the.nold cleaning material 2 can, be sufficiently
adher ed tseihe raok Ghelbanwbidsaro ichcldmpicaseihestoatpr ddeLanshestved! used,
sufficient pressure for filling the nold cleaning material (having a

bel t-1i keg-3hapedd 2ddiredghoshal hemeavitt pfi tior e@dds cibeminchaaprast ¢ - sheet

~ is sandw ched between the nolds and pressured for cleaning the surface of .

- the nmold. Further,.thessubst-tatige %B@@brﬂ; hardiyed ear snalofi aglheatitml di ng
or peeling off (releasing) fromthe nolds. Exanpl es of the paper

sheet inclyde Japanese, LDapgs o £QRI1G% RP8SLs Sy BREDE apapdmenanehsm xed
paper. those, Japanese paper has an appropriate rough surface and is
capabl e of. ipprovi.ng the anchar .effect d:he el dycieanizg makerded 2 and
. enhanci nﬁfaéﬁgs?%%t Wit %%fih%%ngﬁacl ean?ér% mat gri al 2 (having grip -

property) .. From.this.viewngi ARANSS € PAPSF: 413 PLefsnT g rIhei paper
sheet toCﬂjgaﬁé%%lmﬁggrbajbén\ség’;%%%%?ﬁ%nﬁi ﬁBa range gf 20 to 250 g/ n2, and
preferably 30 to 100 g/ n2. . ' Exanpl es of - the cloth sheet include a

woven fabPFe. the foh en fabric, and a knitted fabric. Of those, a woven

fabric and a nonwoven fabric, containing |long fi c i ‘
appropri ate rolyRagGiFatar ant 416 Sﬁﬁﬁg”&%%%%ﬁew%g}?ﬁpr%o%i%gct I%Bgn% or -

effect of the nold cleaning material 2 apd.en cin dhesign with the

nol d cl eanéh@inthetiedts? {REW PR éﬂpﬁsp?g%&ﬁ%aﬁhtlﬁegnﬁ?ﬁ%“%ae%]o?en , the
- woven fabric and the nonwoven fabric containing |long_fibers are preferred,
and the hoemeven drabrthe dstroree ppetf ar¥iedl ¥ rorra%%i eybitit ofm“u?ﬁg gt m
grip property. Exanples of a material for the long fiber include nylon,

pol yest efiswaitepalerprepyhenecett badse, polticstel i ngs gieftder éatFH Y a

vi ewpoi nt of -heat resistance. Further, as the nonwoven fabric, a spunbond
NONWOV ey & @i dr: 1S 1phes ertietedf omnal vioewposnsaf machani eafange efgt MO0
uniformty, and workability. The cloth sheet to be used has a thickness

wi thin as pange ebp0i et 81ife8siBhs &od qaireimall yo i Zot sréndfemmabdize basi s
wei ght within a range of 20 to 250 g/n2, and preferably SO to 200 g/ n?.
Exanpl es. of o asMBLL als { UsRH £101g & 08 Behd coh@upt @stié cishesat be nbkaiesd,

pol yester such as pol yethyl ene terephthal ate or pol yet hyl ene napht hal at e;
polyi m de; | Lde-(ny : Ol ¥ i e@BBrodheatiasteCccsbestdt o be
used has‘meij P%l%%?%gsfé\nt ?%A%f%%%ﬁmo%. 02 tg§1 I?r-m angﬁpreferabl y 0.05
to 0.5 mMm O _t hpse, from,viewpoints I JPrgvi Ag anchar nghiecdc of the
nmol d cl eani ng Iﬁa{gg?i%ﬁs% wélnedre\g%hg%%i ﬁgigdﬁgst?%ng\’mt%%g? he rrgl d cl eani ng
material 2 (having grip property), a plastic sheet subjected to surface
roughening treatnment, a plastic sheet subjected to perforation treatnent,
a porous sheet, and the like are preferred. The porous sheet is forned of
pol ypr opyl ene, for exanple. The di nensions of the belt-1ike
pattern of parallel projected lines fornmed of the nold cleaning material 2
are arbitrarily set in accordance with the size, arrangenent, and the like
of the cavity of the nold and are not particularly limted. In particular,
froma viewpoint of efficient air ventilation, as the dinensions for



resin nolding (transfer nol ding) a sem conductor device the width and

t hi ckness of each of the projected |lines are preferably set within a range
of 1 to 5 mnm and the distance between the adjacent (opposing) projected
~lines is preferably set within a range of 1 to 5 mn. A col or of
the nold cleaning material 2 is not particularly limted, but is
preferably a pale color such as white color or gray color. The reason is
that contami nation to be renoved fromthe cavity of the nold has a dark
color such as-black color. Thus, attachnent of the contam nation on the
sheet falpr sgenerald ng hareladicancie hd seakty wWorf Fhediafd &4 81 8a%i ng and
a cleaning state can be easily confirned. For a pale color, a wite

col or - basged Pk gnentsan ctihenbikenics caddedftan tdpeninvub £ aniez ed vitlbbe? - based
conposi tion. - As described above, the nold cleaning nmaterial 2
contai ng,as;a SRkN. COMeRerknane Udydcaized roubbent basedagonposi tion, and
a conposition 1 n the unvul cani zed rubber-based conposition differs
depending on &, ankent1of, ckeant iGsshoerd anthed alkawngparers (4 and
(B) . That is, the cleaning iInvolves: (A) renoving contam nation on the

. surface of ,the .nmold it )it h@Qdhd B) ciAparddangad heasabihity to
the‘surPﬁE@e5?thgoﬁ%%g%kc%6%%§%§&%%gé2? , %fter the completion of

renovi ng cont am i fromthe d avdty csuehase)
First, & fiPrde %gg%ﬁfgoo?'phgmftzﬁ$%g§§f&%ﬁ%?%¥2?£tﬂ%gnnﬁd gleaning

material 2 for_renoving contani nation will_ SGHID Fhe A,i-£88
exanpl ePheFlgks " EET Y bt e et e A %%”%ﬁ3§|g§nﬁ§§dggﬁﬁbgr materi a

formed of a m xture of unvul cani zed rubber and glycol ethers represented
by the f®PrewWwHg general fornmula (1). R1 0 CH2CH2O

Inthecasewheretheclothsheetisformedofarmmwovénfabric,
asurfaceoftheclothsheetbecbmesaioughSurface; Thusfananchor
effect.of‘the¥nold.cleaning1natgria1.iﬁproves, and adhesion between
the cléth sheet and the mold cleaning material enhaﬁces.

Of those, in the case where the nonﬁoven fabr%c iszispgnbond
nonwoven fabric, there is reiétivelyrﬁo direétional property in
tensile strength and stress applied during heat mqlding*is,easily
abscrbed and xelaxéd, Thus, -the sheet hardly tears during heat
molding. Fu;ther; tﬁe_sheetrdoes not tear during peeling off
(releasing) from the mold, to thereby facilitate a peeling
(releasing) operation.

In the case where the substrate sheet ié subjected to an
embossing treatment, a surface of the cloth sheet becomes a rough
surféce. Thus, an anchor effect of the mold cleaning material
improves, and adhesion between the substrate sheet and the molid

cleaning material enhances.



Further, in the case where the piastic sheet is one of a

perforated sheet and a porous sheet, a surface of the plastic sheet

becomesearoughsurface. Thus,ananchoreffectofthenmldcﬂeaning

material improves, and adhesion between the plastic sheet and the

mold cleaning material enhances.

BRIEF DESCRIPTICON OF THE DRAWINGS

In the accompanying drawings:

FIG.

1 is a perspective view showing a first empodiment of

a2 sheet for regenerating a mold of the present invention;

FIG.

using the

FIG.

FIG.

the sheet

FIG.

sheet for

FIG.

the sheet

FIG.

projected

FIG.

projected

Fii.

2 is a schematic diagram_showing a cleaning method by.
sheet for regenerating a mold;'

3_15 a schematic diagram showing the cleaning méthod;
4 is a perspective view showing a second embodiment of
for regenerating a mold of the present invention;

5 is a schematic diagram showing a method of using the
regenerating a mold;

¢ is é perspective view showing a_thirdAembodiment of
for regenerating a mold of thé present inventibn;

7 is a perspective view‘shoﬁing a modified example 0%
lines of the first embodiment ;

8 is a perspective view showing a modified example of
lines of the second embodiment;

9 is a perspective view showing a modified example of



In the fornmula (1): n represents a positive integer; Eland R2 each
represent hydrogen or an al kyl group; when one of RL and R2 represents
hydrogen, the other represents an al kyl group; and when both Rl and R2
each represent an al kyl group, RI and R2 may be identical to or different
from each ot her. Exanpl es of the glycol ethers represented by the
general fornula (1) include ethylene glycol dinethyl ether, diethylene
gl ycol dinmethyl ether, triethylene glycol dinethyl ether, tetraethylene
gl ycol dimethyl ether, polyethylene glycol dinethyl ether, diethylene
gl ycol ononmeihyh: gthess ietdyl-anengbytotnimonoet hyl ether, diethyl ene
gl ycol "nonopropyl ether, diethylene glycol nonobutyl ether, diethylene
gl ycol di et hyl et her 5 diatchyh ene @arcobepriopy] wicherhodinetshydehel gl ycol
di butyl ether, ethylene glycol nononethyl ether, ethylene glycol nonoethyl
~ether, ethyl.eng. glycol . mnops eifhere sardtefdrykegengtaiciolg momobiit yl
et her : exaﬁ%le %fqﬁ% c%ﬁ ethergpgiiresented by the general formula (1),
gl ycol e r preferab .n.of 1 to 2. Wen one of Rl and R2 represents
hydrogéﬁ%qﬁﬁbgﬁFﬁgP%p#%¥erab y represents an alkyl group having 1 to 4
carbon atons,_an en_ Rl an : ARcak Ky ler@poaupenRl oind R2
each preferagFé‘E%g?gs%ﬁfngﬁ%gﬁéggng%ﬁ%Eﬁggﬁﬁg | to 4 carbon atons. n of
3 or nore may cause degradation in_c ibili i h inybher onAnaad kyl
gr oup rﬁﬁﬁrﬁf@?tcﬁoﬁnF@g%%ﬁ?ﬁﬁ%%ﬁ(%ﬂ?oggﬁgg ?%écéiﬁ%gig pernmeability to
contam nation .on the surface of the nold avi 1e odhe
gl ycol et her §1frayl e ugeB®BEP tHey are “dr ° @ﬁﬁ#£¥h%8%%$%£%§?gp? al cohol s
- such as nethanol, ethanol, and n-propanol, or an organic solvent such as
t ol uened@rs xyfl dhe. TPRTERMeSBRREfEre the gl ycol ethers are nixed with an
organi c solvent, an anmount of the organic solvent is generally 50 parts by
wei ght (hereinafter, abbreviated as "parts") or less, and nost generally
20 parts or less with respect to 100ﬁ£&rts of the glﬁ%) ethers. A
convent i onal | pirgedEPe DESCSR IR HYbME Al BECHERRER Pl s r i i ate anount
- as required. In the case where the releasing agent is gsed, its.use . anount
is 10 parts arextessybaiichenust ofeher AF¢§ert (oVETpAPE ittt H° Pé?r?é&#e o 100
parts of the unvul cani zed rubber material -and gl ycol ethers in total.
The unvghheanized rivhbey sestdios dswimdisn. conponent a single substance or
a mxture of natural rubber (NR), chloroprene rubber (CR), butadiene
rubber (BR), #id.ril e swbheri ¢ NBRnbetimprene pr GippeEnEoHi EHE st 9( EPDV)
- ethyl ene propyl ene rubber (EPM, styrene butadi ene rubber (SBR),
pol yi-soprene subherpfdRnt butyht Lohberne sRyst foki curaarabbeg ¢ @pLd
fluorine rubber (FKM, or the like. Further, the unvul cani zed rubber
cont ai ng. g, Y\, GANL 7RG ABEAL mBhX ethe 1ant ot pukcanizadt prodecskerlarss, a
reinforcing agent, and the |like as required. The unvul cani zed rubber is
vul cani zed, in | n S1hdt:gpayliean? zedhtraibbiey. aPreferdned
“exanpl eib%]ft?n)hté“%%ﬁn%l gﬁﬁﬁ"g“gggrﬁ%%%r 19l ude EPDM EPM -SBA. NBR BR. anda

m xture thereof. i $ Arspobyrer fofsmd tafonacaysbiic ardes
non- cycf e PHomsT H%VP%%EetE%?ene, an a-ol efin excluding ethylene, and a

di sconj ugate double bond., To b S i fii6 BRBM:h s=Ridgnpodamee f or med
of ethyPerfe, Fﬁpgﬁiﬁﬂf? pg?tﬁggﬁéﬁép?g'Ylene)excludingethylene, and a

pol yene nononer described bel ow. . Exa ft BY, JIDNOIRY: ic] ude:
di cycl opentadiemes 1?5909c$8g£téﬁFénggkﬁéﬁgéyéﬁgzggg i ene; i

1, 6-cycl ododecadi ene; 1, 7-cycl ododecadi ene; .1, - l.pdodecat i enel

1, 4- cyctohept b eneL PP@P898PBﬁe?ng%ﬁe?eﬁ%r%%%%zﬁﬁége; met hyl ene”

nor bornene; ethylidene norbornene; 2-nethyl pentadiene-1,4; 1,5-hexadiene;
1, 6- heppadikhel ~het AgFdt @FF%HﬁyHFB]Pnéeﬁ]éL,Stéﬁagljch?ﬁ%?(%%"f%enne‘. AS

copol ynmeri zation ratio of nmononers , a terpol ymer preferabl ins 30
to 80 nmeibodfmetthyteaerodettied Ligerm e %%CESP%@?\%F%M et%gr%%%gﬁ%gé%f
a-olefin. Aterpolyner nore preferably contains 30 to 60 nol % of ethyl ene
. Furtheectacter polager preferably has a Mooneyvi scosity M.1+4 (10000) of
20 to 70. '

To be more specific, the substrate sheet 1 serves as a basis



SBR preferably has a styrene content of 15 to 30 mai % and a Mboney

viscosity M.1+4 (100C) of 20 to 80, and preferably 35 to = 60. NBR
preferably has an acrylonitrile content of 20 to 60 noil, and preferably
25 to 45 nol $, and a Mooney viscosity M, 1+4 (100C) of 20 to 85, and :
preferably 30 to 70. - BR preferably enpl oys 1, 2-pol ybutadi ene or 1,
4- pol ybut adi ene alone or as a mxtu e and preferably has a Muoney
viscosity M.1+4 (100C) of 20 to 85, and preferably 30 to 60. The

gl ycol ethers are m xed with the unvul cani zed rubber and converted into an

unvul capj,zed 1bybRE™ HEBLENd @hcahMng hkseehsk? tderglywol &t berseakees
generally mxed inh an anount of 10 to 60 parts, and preferably about 15 to

25 pa”r?e@{iflwe ?ég%te 19,400, Rarkseoh , the smadcani gecbir libeferFhéy gl ycol
ethers preferably have a boiling point of about 130 to 250C. That is, :

mol di ngi s}gﬁsgggl?cgsl_ gcgi;%%tr%g.su% 350 11:0.dB85G) ckhi bhieaeaseamrereothegboi | i ng

poi nt of * gl ycol rs is lower than 130C, evaporation during cleaning

is signifjcant and .thus I [ pefald g cenyi Kondey Jsypedaguade. In
contr asf“?JE‘iDn&f%ec add \ﬁ/ﬁ%r %rtgﬁgkgg%% ng point thereof is higher than 250C,
evaporation inyvolv di fficulties - 66l ethglsnd@mRiihg Ankhe

vul cani 288°F g eﬁ‘gﬁu%,o F%g {:/LI_caE%;gge%hfh%@ler may break or tlh((é:Jl li ke

during taking out fromthe npld due to r t i nation
canno? §-%|P$’iRg§ie§ﬁﬂllr§' be*EBPEET T Sf%re 8%1% ﬁggggg?g%%ﬁgg %ﬁggir]r%lt ggﬁ?gmt her eby

degrade cl eaning operability. : e that t I I%j terial
2 cont aPhithg' a5 BFdt hér tﬁﬁ{ﬁ‘?%“{%%ﬁ,ﬁ%&%ﬁ%g%} l%g%gwgmat er ?gﬁgarray
contain as a reinforcing agent an inorganic reinforcin t i.l.l er)
such aso§ithesubsltaptaasnesal ci lﬁ‘ﬁlwéé’i%orfgi &g r‘n’"’glr?ﬁ?d'rg%%% e,St(%fralttlei tani um
oxide. In this case, a use amount of the reinforcing, nt i r rably
set to 10shest50spapbshwkdh & espdet Pid A0FHFart &S dfrc’tq’ﬂg% n%ﬁl%aegfniejég
rubber. As described above, a releasing agent maybe mxed.u%%%s of the
r el easi ngyagendanamddiderst ddnisc 2aprdp™ 7 e ERCate MU Earna . “nmont an
wax, and stearyl ethylene diam de The rel easing agent maybe m xed .in an
~amount ohel st@st@apar tsewitt H respectingo A00sardE GF-Chel W iEc &iitFed
rubber. Next, a second exanple of the item (A , that is, the nold
cl eani ngrpBE et i ahd thothe enovi ngesomamanatich AiE|PIRL cdese i B¢ C e
second exanple includes as a nother nmaterial an unvul cani zed rubber

mat er i al,£Qor e afna sioxtueec0bhewy Ul cani zbd vwubbserzaddmatd| @5t 16We of |

i m dazol es and i m dazolines (imdazoles and/or imdazolines). In the
~second gxanpk &) »a rRak: cdifHfrerentd faiem dhevién ste examplier wegtnpatdescri bed
mai nl y. Favorabl e results can be obtained by using imdazol es

repr e;eggls;odl XSttgq(e%o(g&@wfntgleg%@@@!ftEerﬁwllaBLn(gZ) Thdypheah iexanpives of
such i mdazol es include: 2-nethylimdazole; 2-ethyl-4-nethylimdazole;

2'thHYE%”%g%§ﬁ£§%ééﬁﬁéﬁﬁéﬁﬁétgﬁggyliU&Q%%@h@ﬁ.off from the substrate

2, 4-di am no azol yl- (1rnethyl-s-triazi ne;and
sheet 1, the mold cleaning material 2 remains in the mold (cavity)

and is hardly removed. |
Examples of the substrate Sheét 1 include a paperlsheet, a
cloth sheet, and a plastic sheet. Of those, in the case where a
paper sheet or a clcth sheet is used, a parﬁ of the mold cleaning
matérial22providédmntthesurfacetxfthesubstratesheetZLisembedded'
in the substrate sheet 1 and an anchor effect improves. Further,

the substrate sheet 1 has relative flexibility and easily deforms

10



2, 4-di am no-6[ 2' -ethyl-41-net hyl i m dazol y1-(1') Jethyl-s- triazine. In
the formula (2) : Rrepresents Hor a substituted or unsubstituted

strai ght-chai n -hydrocarbon group havi ngl essthanl| carbon atons; and Rs nmay
be identical to or different fromeach other. Favorabl e results can
be obtai ned by using i mdazolines represented by the foll ow ng general
formula (3) . Typical exanples

suchi m dazol i nesi ncl ude: 2- et hyl i m dazol i ne; 2-net hyl-4-ethylim dazOli ne;
2- phenyl i m dazol i ne; 1-benzyl-2-nethylim dazol 1ne;

2- phenyl- 4- hyl- 5; rOXYy hyl i mi dazgdaicaesf the mold, and thus the
2, 4-di aﬁ%é]lol?jg}[gﬁl%?mt yl inn‘i dgg%l i nyl -(1rnethyl -s-triazi ne;

2, 4-di ami no- 6[ 2b- net - e | p.dazekimydr(11r sehbytd sta ichzi neld.
1- cyand%cfjh‘gf-? f*rﬁjé?%y%rg;a}oF ih%leﬂ; gﬁd o

1- cyanoet hyl- 2- met hY1l- 4- et hyl i m iN8.i( sBret i d hesdor sukkai ¢33nR
repr ese“ﬁ?%‘ywlgf’algu%}%? i%austgeghg%gﬁ%]g!ulba's}ﬁltcufedest rai ght - chai n hydrocar bon

group having less than.11 carbo ; : Yy e indentbiecal-11 e or
di f f er eECFTGH E%El‘flg?ﬁ'ég .t%e Rt gg%ﬁ%?gggtt%rldex(anplle@of the item (A),

that is, the nold cleaning materi.al 2 _for i Gantanispati gRewk 1 | be
descri baterethe t-RrPHIBRAhpHes i%ﬁ%&e%nggeggwﬂé%}gmt erpia'LaIS an unvul cani zed

rubber material formed of a mixture of unvul capi
* ani noal tohohdvighed by R eRakpl %{1(‘? Br%3?%r%‘???%?gﬁt£g$$§%1htg%gr$ Prst

exanple will be described mainly. Favorabl e_r I a bt ai ned
by usi ngf tite frollHowi Fig txfitno&Re ohigPs: T H s FE " x%%ﬁ?fég %ef%r%hguggng

am noal cohol s include: nonoet hanol am ne; di et hanol am ne;, friethanol am ne;
N- et hyhethanoldmione;r Nphdi ed hyfl fet HEAGREAPAS; Trom the MoLas.

Examples of the paper sheet include Japar}eser paper, forgign
paper, synthetic paper, and mixed paper. Of those, Japanese paper
has an appropriate rough surface and is capable of improving the
anchor effect of the mold cleaﬁing material 2 and enhancing adhesion
with the mold cleaning material 2 (hav;’uﬁg grip property). Fromthis
viewpoint, Jaéanese paper is preferred. The paper sheet to'be used

has a basis weight within a réngé of 20 to 250 g/mz, and preferably

30 to 100 g/m?f-

Example.s of the cloth sheet include a woven fabric, a nonwoven
fabric, and a knitted fabric. Of those, awoven fabricanda non_woven
fabric containing long fibers each have an appropriate rough surface
and are each .capable of improving the anchoxr effect of the mold
cleaning material 2 and enhancing adhesion with the mold cleaning
material 2 (having grip property). From this viewpoint, the woven .

fabric. and the nonwoven fabric containing long fibers are p;eferred,

and the nonwoven fabric is more preferred froma viewpoint of uniform

11



N, N- di but yl et hanol am ne; N, N- di et hyl et hanol am ne; :
N- et hyl - N, N- di et hanol am ne; 2- am no- 2- net hyl propanol ; 3-am nopr opanol ; and
2- am nopr opanol . Next, the item (B), that is, the nold cleaning
material 2 for inparting releasability will be described. In this case, an
unvul cani zed rubber material fornmed of a m xture of unvul cani zed rubber
and a releasing agent is used as a nother material. Apart different from
the first exanple will be described mainly. Exanpl es of the

rel easi ng agent include: a long-chain fatty acid such as stearic acid or
behenic acid; a petal ;sal.t10f & l.ongtehrdn that tiye acind subhr ds 2ivde

st ear at® *6r “cal cr umn st ear ate; ester-based wax such as carnauba wax, nontan
wax, or parti al | poni f.i t.haont ami a:racied; @lvesgechdisn fatty
aci d ami¥ E%U%Oalé/seysgt%gérynde%%l% iygm' de; and paraffins such as

pol yet hyl ene wax.. The nold. c ' mat epkad e A AN berobéa) ned e m xi ng
t he” unVEE&T£8d  F BBb2r &an ijlﬁgtaigefrg]aesi ng agent by a known nethod, for

exanpl e, by using. a,cal ender_.rol | ke, and ¢anrberebt atdied by a
met hod TR NG 2P i Yy Séhurhbnocnaci \?%E\li"qgjte}gnr Ubber nat gri al in , advance,
m xing the rel easi ng agent, and t i K n.thig Cas8anitiheyr el@asi ng
agent - awWpeédtial BRCHATOG! %‘ff%ré%gjr’aﬂlﬁo tl(i—)‘EKS(Si parts,a and preferably 3
to 20 parts with respect to 100 parts of the vyl cani.zed rubper gmterial .
The rel@agimghagéntoppefeiabl 52 hds ti“lﬁgp??%gw%lglt Cdlo;LuaZg’OC or iower and a
boi i ng point of 200C or higher, and-nore preferabl.y Lti pg-poi nt of
50 to I5GCmiThand srefiorabhy 9 s2 gehdral I c%hcguactbeadﬂést %fgg to 200C. In the
case where the nelting point of the releasin ent LS, hi r than 200C,.
the relzasimg agefd toesShoy/mTf gaed Pée?%@@g’r %§c500?89h%9££l d. In the
case where the boiling point thereof is |ower than 200C, ttg%:r 1I,lg(?tsi ng
agent may ef fasseptest he sunfaeeiof utes FOFdIBTER dptT &t 6S *5nd Tt s
function cannot be carried out. Anet hod of produ%igﬁgl-tlﬁe sheet for
r egener atd Ngacanol g lyavekyes sushng asheps st FEiEISs hddt e the. ndid
cleaning material. 2 and is conducted as follows, for exanple. That is, the
mol d cl ganjdig, Jmer i ahpRehslkneaded lyirhde: comliyAiods kRER®EY ‘or *3° bat ch
kneader’, and is arranged on both sides of the substrate sheet 1. Then, the
whol e i s, sandwi.ched anthdirassed chataseno tyonsml dsseachiflvehy "atEohcave
part corresponding to a belt-like pattern of the nold cl eani n% material 2
. The rg 'r%;fe%fi 5 §9lled Qf, Cild pRbocasbiy wany dbmerfsions 9 YhASEhi s way,
t he sheet regenerating a nmold can be produced. : !

: roving the anchor effect of the meld cleaning

from viewpoints of imp

material 2 and enhancing adhesion with the mold cleaning_material

2 (having grip property), a plastic sheet subjected to surface

i j ation
roughening treatment, a plastic sheet subjected to perfor

treatment, a porous sheet, and the like are preferred. The porous

sheet is formed of polypropylene, for example.

The dimensions of the belt—iike pattern of parallel projected

lines formed of the mold cleaning material 2 are arbitrarily set

in accordance with the size, arrangement, and the like of the cavity

of +he mold and are not particularly limited. In particular, from

a2 viewpoint of efficient air ventilation, as the dimensions fer

i2



Note that in a gap part between the adjacent nold cleaning materials 2,
the substrate sheet 1 may be exposed, or the gap part may be covered mﬁth’
the nold cleaning material 2. In the case where the gap part is covered, a
t hi ckness of the covering is preferably 20% or |ess of a thickness of the
proj ected |ines. ' A nmet hod of cleaning the surface of the nold
(cavity surface) by using such a sheet for regenerating a nold can be
conducted as follows, for exanple. That is, as shown in FIG 2, the sheet
for regenerating a nold is sandwi ched between an upper nold 11 and a | ower
mol d' 12,44, hBi8i M@y« -Anpakt rfldangppenngcohdacicavdeyies, itdebhbekied by
the projected lines (nmold cleaning naterial 2), and other parts of the
openi ng, i $ ot hl-acked bycther prej eebedct baesifemldcleadiengbimt e¢i al 2)
and remai n opened. Then, nold clanmping is conducted in this state. In this
way, the,nold.c ' I f chheisheei-d peiwegengratiingcannol d i s
pressedggggfhgtiﬁﬁgig%f.aégéjgﬁ'gﬂgiupper nold 11 and the lower nold 12
and is filled into tk if. - ISt Berairithintheean by 13 is
discharL%%P?%%? qtﬁggggﬁggyﬁ%%?%géfA%ﬂ%h%penRE§~of the cavity 13 not

bl ocked by the nold cleaning material 2 while the nold cleaning material 2
is fillBd 7t the cavity 13, and the nold cleaning material 2 is filled

t hroughout the cavity 13. That is, a _ : acentuiappesi ng)
mol d cl eani ng* AALEFi §%§ @8$9é§£§@l§ a%??gﬁﬁﬁgeb%g?nﬁgfﬁ, heat nn?ding is
-conducted in this state. In this way, :the l,d ¢l eani |
containlh@f%§habﬁﬁﬂﬁ586%6%ﬁ%%¥y§d&%%%ﬁpégﬁi%gﬁlF%bber- gggggggaggggtion is
heat ed and vul cani zed into vul cani zed rubber .and is ' hape of
the cavieion3. The rﬁﬁﬁ@ﬁﬁSr?@}afc%?ﬂ%ﬁlﬁlﬁﬁl8ﬂq%Onb‘? ﬁ%m%%%‘?%g&ﬁﬁh?%?éf%rt It es

w th vul cani zed rubber 2a (see FIG 3). Then, s-sho%F i.n FLG.y, enihe
upper mof dhelnabd helea [Cower CabPE SO At e PrendvEd,®Tand *thé’ sheet™ T or
regenerating a nold is released. At this tinme, the Qontaniqg}ion on t he
sur f aceof st acetehinhbicaven RE3Fheet ebeh GRS 2pper 2 biof £ and the
lower nmold 12 is transferred to and integrated with the vul cani zed rubber
2a and i BsuErmyvednfimddistaayleehanglaasht fd P8 B8 RHGCERT Pe €351y t he
case where releasability is inparted to the surface (surface of the cavity
13) of eachi Ofed.herupperpaid dolbrand wivecd owdrormbpded2p Lemen s £ Yhfocedur e
is repeated. During heating and vul cani zing, the rel easing agent in the
mol d cl eppdh ng: NRIRIF @b 2hef hiusescanid ddpakdics rr-bheadabPTPes/. t Houghout t he
cavity 13 (attaches the rel easing agent). FIG 4 shows a second
enbodi ment ofad hezsheetd fa@ioveegenemat ingl @amildmeferhel pr esehd i Hvdént i on
In the sheet for regenerating a nold according to this enbodi nent, the
belt'lig%%ﬁﬁl@o&b%ﬂ@h@gaﬁﬁﬂﬁ¥dﬁﬂan2zga fosped-esehecsipdeiofot herslisst r at e
sheet 1. er parts are simlar to those of the sheet for regenerating a
ol d acgop é%&gc 19, the firstyemedi-aent  shewnd fedlcdGmpds i andn tdief frame part s
are represen eﬁiby the sane reference nunerals. In the case where the

sheet for regeneratin d,accprdif drbidhe rsecendoenboth qreitenss used,
as sho e??ﬁé%?ﬁ %ﬂéﬁgégggggtoéog geﬁg%%ting a nold is fol ded such that

the substrate sheet 1 | rranged i nsi and divi-dedssectdyonsepdvihe
substraf%)sﬁégt.ﬁﬁdbtahﬁég H%VthgggbgFggnfogdeg~gppo§e each other. In this

way, the sheet for regenerati a nol ing . on di ment
provide§o%?%ﬁﬁ%ﬁt%ﬁlPgﬂg“éﬁﬁrggfgéggtggaﬁﬁg%gc%%‘%ﬁeggﬁgﬁﬁgfogngngg

regenerating a nold according tq the first ' - T COe
shows al@lPﬁi?H”éhﬁ@EI?%ﬁ]?lHt?ﬁ@ SRett 161" (r}ggrtr‘g‘%%# a;_ | &%a‘éltr%fﬂélrof (fghe

present invention. In the sheet for K regenerating .a ”%E%mQQhEhE?rface
enbodi nehter pite} extd 95198 9t TEREV SR et ot rEgener ati'hg “a mol d accor di ng
to the first enbodiment shown in FIG 1 are formed vertically and

hori zonbal Lye omo bt teasiides sof-fPRe) substrate sheet 1. In this way, the nold
cleaning material 2 is forned into a lattice pattern. O he rts,are
simlar to tHz)‘sesmfafhes’shaempﬂQPffCégéﬁ@ﬂ‘aﬁ)ngt@W'dt%%@f}{“éi?%a?bn? he
first enmbodi ment shown in FIG 1, and the sane parts are represented by

t he sanmatefesEnceonuerpbat ag ckheagheet iborv rdgeadescraged - molte acEdr di ng
to the third enbodi nent provides simlar actions and effects as those of
the sheet for regenerating a nold according to the first enbodi nent. Note
that in the third enbodi nent, for faviorable air vent property, a substrate
sheet having air perneability is preferably used, and projected |ines
formed vertically and horizontally preferably have different heights. Note
that in the first to third enbodinments, the projected 1|ines each have a
trapezoi dal sectional shape. However, the sectional shape is not limted
thereto, and may be rectangul ar, triangul ar, polygonal, semcircular, or



where the opening of the cavity 13 is small, a top part of each of the
projected lines is preferably fornmed non-flat. In the case where the top
part of each of the projected lines is forned non-flat, filling of the
nold cleaning material 2 may be started w thout blocking the entire
opening of the small cavity 13. Thus, by applying such a sheet for
regenerating a nold for cleaning of the small cavity 13, excellent filling
property can be obtained. Froma viewpoint of further inproving filling
property of the nold cleaning material 2, a curvature radius (curvature
radi us okampbechibdndpenpendicbolrar tegial CongittErnaredrreceT BA6F-the
belt-1ike pattern) of the top part is preferably within a range of 0.2 to
3.0 mm fEene@t bon zofniatner- tifaturtvop cpaitedl Fosen aideplbase paktrand
assures an anmount (volune) of the nold cleaning material 2. Thus, even if
the cavityrdSehami ngs ankargel voluneydrspresentula tHe nol d, the anount of
the nold cleaning material 2 is not insufficient during cleaning, and

insufficient filling of the cavity 13 can be prevented. For exanple, the
non-flat top part nmay be obtained by formng on a flat surface of a

proj ect ed Iinernggro og”g pkyﬁ%lt} ' g ows .of separgje projected
lines in a | ongitudina iTéction of he lower projected |ine, obliquely

at an.angle, or laterally at an angle of 90. As another exanple, the
non-flat top part of the projected |ine may be obtained by form ng dotted

proj ect o0 RAILS QNI LNE df'l Al SUIIAGE 0L 28 1 QU IR GC Pkl MEeads SLil |

ot her exanples, “par't the projected |line of the first enbodi nent

see FIG 1 be formed in - S d _ tonforma
gon-flafe?ﬁ S%ﬁgPygﬁg%%nPﬁé¥ﬁ%§k§%ggﬁgpiﬁgggo%%ggi%i%%d?%gﬂﬁ%oFgcted line

of the second enbodi nent (see FI 4 1 § - pe to
form a REMEFISR. 05 Part” ﬁBﬁﬁS?é%if%igggygﬁggﬁé?Eg¥%gﬂ§%gx%g¢§1%ﬁéthe
projected line of the third_ enbodi ment (see, EIG_ -6 : into a
done- shBp&3cH FBPHESFonh -] éﬁk%p%%‘%ﬁ' Showii ilﬁﬁ rﬁye)oeg%‘%i‘%ﬁ% hgr
exanpl es of the non-flat top part of the projected Iine include: a -

non- f | agifbpreyar tExHoWRSn °FPE&r - 10(a) and obtained by fornming a top ‘part-
into a done-shape and formng a |lower part to have rectangul ar section;
a non-fl at tcﬁﬁqmﬂke%ﬂﬂﬁmiﬁengﬁwepllﬁFB?rénHe?¥ﬁ§ﬁﬂ§%a3hﬁé&'eag§88§? ntially
triangul ar section with a curved top part; a non-flat top§§%{%g hown in

FI G 10fcimakm fby miectwichaié vd esgbSLanel abiyebent Yo TENERFth a
curved top part; a non-flat top parts shown in FIG 10(d) and obtai ned by
f or m nggtheodombimshapd obtFRG 10(&ythiidnen SAHFP-wi GPetiy nofFrat top
part shown in FIG. 10(e) and fornmed to have a semcircular section; and a
non- f | atet opefiaylershoMpcdh EGLhy0( $)hand phoyaey torchakgcal tdinghgutar
section (with sharp top). FIG 11 shows a fourth enbodi nent of
‘the sheetné®y wHegeRerahé nglaconl chovbomishaypr eseat, | Miekhivéane| wivkelsheet

- for regenerating a nold according to this enbodinment, a plurality of )
_ truncatgghsones) (dats), aeragiehet eyaml dualopanpny esber) alidharenpr esent
on both sides of the substrate sheet 1. In this way, the nold cleaning

mat er | aa#;l &th%gﬁ‘éyi P2, dalded1paklarol Qikenypartis rar @i sityilleas t o
(0]

those e sheet t0or regenerating a nold according to the first

embodi ”§f§c<§f°¥@ %3';11 FlGed, @nditheqsane pant sisne T epriesentadhignthe same
ref er ente’ NUNET al s’ : . .
glycol monomethyl ether, ethylene glyt_:ol monoethyl ether, ethylene
glycol monopropyli ether, and ethylene giycol monobutyl ether.
Of glycol ethers represented by the general formula (1}, glycol

ether preferably has n of 1 to 2. When one of Ry and Ry represents

hydrogen, the other preferably represents an alkyl group having '
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In the fourth enbodi ment, the shape of each of the dots (nold cleaning
material 2) is a truncated cone. However, the shape thereof is not
particularly limted, and exanples of the shape include a cone, a pyranid,
a columm, a rectangular colum, a cylinder, and a rectangul ar cylinder. O
t hose, froma viewpoint of cleaning throughout the cavity 13 even if the
opening of the cavity 13 is small, a top part of each of the dots is
preferably fornmed non-flat, simlar to those showmn in FIGS. 7 to 10. For
exanpl e, the shape of each of the dots may be: a cone as shown in FIG 12;
a pyram d4 et -shawtoms , 8a 6O}, pyIcaRi dabaviepgeacotrared! £:6b ICABE - shown)
;- or a truncated cone, colum, rectangular colum, cylinder, rectangular
cylindeg, Q4 &hesddke, (1ot showndp hasding aa Rokyl| atotpmyiing ilned $urf ace,
uneven shape, or the like) . Next, dimensions of the nold cleaning
mat erial. of t he present ¢ i:nyenbi-omw thube sdgsenibesh iThempiadtibioftyhe
projecte% pattern refers to a value at a base part of the projected
pattern For exanpl e, ,}he wdth of, the;beld -dd kerer chabéh cadgusojreatied
pattern'refersto a value 1na direction perpendicular to the |ongitudinal
direction. The width of .th j HeeEQrEekes tige acsanl
dianetegoéF@§a8§§¥ﬂ&§ﬁpﬁ%fﬁf%§&%ﬂggﬁghgggﬁggga; | ength of a shorter side
of a base part of r?ctangular. shape. In other cases, the width refers
to a.niﬁFﬁﬂhFﬂi%Hﬁﬁ%ﬁg of a three-point inscribed circle. The distance

bet ween the adj acent projected patterns,ref t I 8t ance; en a
base part of @Wllly%gr?%%“ér%fmé’?}f@eo‘fs?%g%pr%%?%c%eeg O%latﬁ%er ns Igﬁgwg base
part of a wall surface of the adjacent oj ected patt - I

sur f ace¥abpposi ifpreachsefhers 1 hﬁﬁ8QCa§éh%%%%bE¥ﬁ€Ep %?%?%Q hgﬁgapound
base part (having a fret shape) , the width and distance refer_t al ues
obt ai nedrbynirsised vEnFob AED a5 WREERMENC BXtETdEd | ththO. Cgsgtvg%?rg%?h}éi ne
“part. of a sectional wall of the Eroj ected pattern intersectf %EQ%%ne
havi ng thecp! githeotsedrpatizrh Wishned THETEM 335 E heafufEfERt Point. In
the case where the nold cleaning material having a certajin thickness is
formed onghhec sebsteat eisheetenmd ¥ el ppafeeted pat ¥t n Fe& 8 ed v her eon,
the width and di stance refer to the width and distance of the projected
pat t er napRréheatsa face ofritstie ool dees eartichdrarat eenarahavi Ay 28 'der %4i n

t hi ckness and not the width and distance of the surface of the subhstrate
sheet . 1hBsthencaspewharel dhpar df cheariveg lraherical haonighal Certa n
thickness is not fornmed, the width and distance refer to the w dth and

di st ancgsef ~the Bk Al agt-ad rpatden fe®hin thessurdrad e tesmaind aUbsTHat%! -sheet .
The wi dth and di stance are set in accordance with the dinensions of the
mol d f orpi g the Prejset edepati@idinAnrdmmy i bessaif irtmedsbyaneasuring t he
produced sheet for regenerating a nold by using a |laser |ength nmeasuring
~.machi nepr J{Ptfes lJK€ess, and modtegbhbekness ab theaptojeiciedeppeteriv refers
to'a Iengt% of a perpendicular line fromthe top part of the projected
pattern the su e, (s - whisk&r the:dmild eheaningo edeid rad

havi ng 1QSC%%§¥%H§%?%F%Qﬁgggnggg?ggned dﬁ t he substrate@sﬁeet,'the surface
of the nDIﬂBclfaning material having a certain thickness, and in the case
where t A& hBFd'cl eaning material having a constant thickness is not

formed, the surface of the substrale sheel) .of: i baseoRaRt 0hiide

proj ected pattef HVREThIE i'sset in accordance with the dinmensions

of the nold formng the projected patter an y Sanfderaed. by
neasuriﬁgbﬁh@n%?dﬂhéeﬁléﬁéﬁ i PaF§§%%6?5k¥ﬁ§q§ I%ﬁby-ugkﬁg a thi ckness

nmeasuri ng device such as a dial gauge. . . "The cur re i f the
top par t{CR$, sétutiagdigdcor Bl vvi(g%%héll&irﬁ%ﬁsiro%gb% Xﬁ’ge%rfm %%@%ﬁ‘%g t he
projected pattern, and may be confirned by neasuri t he @kggu?EQHFheet
for regemepaleng @ieme drybaisi g Hon- E6RY A8TS tr L di'ttedsi®onal ‘neasuri ng
devi ce. Next, exanples and conparative exanples wil| _be described.
However stiyhenpreseat:¢myemblar i (S$BROt PPHV%%@P¥%P?h@ﬂ§%ﬁhﬂF§§! %Réﬁ%les
(Paper sheet) Japanese paper (thin paper) was prepared as _a substrate
sheet . rﬁbge&apangﬁﬁ:ﬁ&ﬁﬁﬂnﬁﬂduabehidkne§§iﬁﬂi@?lEUhﬁ?énﬁnﬁﬂba§F5tﬂﬁight
of 40 g/n2. (Coth sheet) ' A spunbond nonwoven fabric formed of a
pol yester long fiber (Eltas E01070, avail able from Asahi Kasei

Corporation) was prepared as a substreie sheet. The nonwoven fabric had a
tear strength of 8.5 N, a thickness of 0.35 mm and a basis weight of 70 -
g/ ne. '



(Plastic sheet) A perforated sheet, anon-perforated sheet, and a
porous sheet were prepared as substrate sheets. O those, a polyethylene
terephthalate film a polyimde film a polyethylene naphthalate film a
nylon 6 film and a pol ypropylene filmwere prepared as the perforated
sheets. Apol yet hyl enet erepht hal at efi | mandanyl on 12 fil m were prepared as
the non-perforated sheets. A pol ypropyl ene porous sheet (available from
Nitto Denko Corporation) was prepared as the porous sheet. The perforation
treatnment involved formng circul ar pores each having a dianeter of 1 mMm
verti cal | ¥e anttuhenizontahhyuataai pid chblodr 2ommirFhe vELH3E 2t e 3REet s each
had a thickness of 50 um (Ml d cleaning material) 100 parts of

et hyl eng; propweng tuhbeti B0 cpastseDérsidi,ca polwlrsciBipagestof 29 t ani um
oxi de, 2 parts of an organic peroxide

[ n- but s 4,40 5 t=hyt yLper @xy)waheratekealipant ss ofilcanized in the

i m dazol ef 2, 4-di am no-6-[ 2T-met hyl i m dazol y1- (1rnethyl-s- . triazine}, and
5 parts, of ;mont an vax. vel e kneaded: Wi hr@ideadereférdcheneby lprepare a
‘mol d cleaning material.- (Exanples 1 to 7) The nold cleaning material was
applied_to bot ' of. : sheetl sbdapane ¥R, paped minonweven
fabric) 4pUEL" 8%?%%%?@%5%%% At (bl 1 ke Tlattice or dotted)
~and di mensi ons (w dth, thickness, and gap) shown in Table 1 described

bel ow. %%&5 es 8 to 15) The nold cleaning material was applied to both
sides of the substrate sheet asti.c e ' - POl €CtichBhera
pattern (bel t2§5%e® 3 &°PP g?e%g&5§?99%§Qkﬁgzé?ﬁéﬁz?%ﬁs@%midth, t hi ckness,

and gap) shown in_Table 2 descr.ibed -bel.ow. I iQ - adBes ol d
cl eani aYﬁ@%?Fgwlﬁﬁ%fF@ﬁﬁﬁgﬁﬁﬂ%?éf%ﬁﬁﬁgﬁ?ﬁgﬁ%ggfgéﬁigégé = L1-(57)ehaving

each ti | sh FI GS. 10 t " [ (wi.dt h,
AT Cknedets by T S HE6r SR it SE R i) CaB e b et B

descri bed bel ow on both sides of the substrate sqe%&ﬂﬂgpggéE h hhe

cur vat ueehy betieisant-alebin parPaf el e L oPEPRITAY (v Tadi ds of a séction

erpendicular to a |longitudinal direction of the belt-]|i at tern,

Perp and a polyene mé%omer described below. Exampfés o%l%%éjpolyene
MONCMET include: dicyclopentadiene; 1,5-cyclooctadiene;

1, 4-~cyclooctadiene; 1, 6-cyclododecadiene; 1,7—Cy¢lododecadiene;
1L5,9ﬂcyclododecatrieﬁe; | "1, 4-cycloheptadiene;
1, 4—cyciohexadiene; norbornadiene;  methylene norbornene;
ethylidene norbornene; 2-methyl pentadiene-1,4; 1,5—héxadiene;
1,6-heptadiene; methyl-tetrahydroindene; andrl,4whexadiene. ,A?
copolyﬁerizationratioofmonomers{aterpolymerpreferablycontains
30 to 80 mol% of éthylehe, 0.1 to0 20 mol% of polyéne, and the balance
of o—olefin. A terpolymer more preferably contains 30 to 60 mol%
ofethylene. Further,aterpolymerpreferablyhasaMooneyvisgosity
Mlasa (100°C) of 20 to 70.

SBR preferably has a styrene content of 15 to 30 mol% and a

Meconey viscosity MLi+ (100°C§ cf 20 to a0, and preferably 35 to
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(Conparative Exanples 1 and 2) The nold cleaning material wa i
afunhforn1flat pattern (a sheet having a uniforg1thickness) znfgggﬁds:ggg
8 the substrate sheet (Japanese paper, nonwoven fabric) (see Table 4
escribed below). (Conparative Exanples 3 to 5) The nold cleaning materi al

Mﬁs formed into a uniformflat pattern (a sheet having a uniform

z hckne;z)don both sides of the substrate sheet (plastic sheet) (see Table

formed into a uniformflat pattern (asheet having a uniformth cknees) on
i _ a sheet having a uniformthi

goth S|gﬁs_of_the;substrate sheet (nonwoven fabrig) (see Table 4C52§§f?bgg
elow)."(Filling factor, filling property: Exanples 1 to 15, Conparative

Ee(g”p' es 1 18, Q2A0Lg 0fs 3nMRlA,1WAS cCondughedniyo tisiongp BiendlHus- obt a

and preferably 25 to 45 mol%, and a Mooney viscosity MbLisa (.100°C)
of 20 to 85, and preferably 30 to 70. |

BR preferably employs 1, 2-polybutadiene or 1, 4~golybutadiene
alone or as a mixture and preferably has a Mooney ViVSCOSity MIi1+4a
(100°C) of 20 to 85, and preferably 30 to 60.

The glycol ethers are mixed with the unvulcanized rubber and
converted into an unvulcanized rubber material. In this case, the
glycol ethers are generally miked in an amount of 10 to 60 parts,
and preferably about 15 to 25 parts with respect to 100 pérts of
the unvulcanized rubber. Theglycolethers preferablyhbavea boiling
point of about 130 to 250°C. That is, molding is generally conducted
at 150 to 185°C. In the case where the poiling point of the glycol
ethers is lower than 130°C, evaporation during cleaniﬁg is
s_igﬁificant and thus a cleaning operating environment may degrade.
In contrast, in the case where- the boiling point thereof is higher
than 250°C, evaporation_invo‘lves difficulties and the glycol ethers
remain in the vulcanized rubber. Thué, the vullcanized rub‘ber may
break or the like during taking out from the mold due to .reduced
strength, and contamination cannot sufficiently be peeled off from
the surface of the mold, to thereby degrade cleaning operability.

Note that the mold cleaning material 2 containing as a mother

material the unvulcanized rubber material may contain as a
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sheet for regenerating a nold of each of Exanples 1 to 15 and Conparative
Exanples 1 to 5. This noldwas a nold for transfernolding used for resin
mol di ng of a sem conductor device, and was formed of an upper nold and a
| ower nol d each having a rectangul ar surface (opposing surface) of 24 mx
91 mm A shape of each cavity under nold clanpi ng was a rectangul ar
paral | el epi ped having dinmensions of 4 Mfmmx 5 mMm x 2 ram+{ height). Sixteen
cavities were fornmed, and two rows of eight cavities were arranged
parallel to each other. A distance between'the two rows was 10 nm and a
di st ange ;hetween; adj-acent oamidangs Paieact nowasRist 1 i BV af it #6n on
filling factor was perfornmed by evaluating a filling factor of a cavity
haVinggﬁﬁ%céoéﬁﬁﬁdkgLkg@gigmqgﬁtkmaﬁé,whamshnméedxgaWﬁ@i@é?tﬂqﬁPHWW li ng
factor Was determned by a ratio of a base area of the cavity to a base
~area of vyl canjzed, rubber, heat,dwlgednknbe ancavetyishape taucoigh s

cl eani r?gx.j“ sheet for regenerating a nold having a filling factor of 100%

was represent by 0. and a,sheet tarwiagenepatinge adtpbdrhavehglte filling

factorEHF%F€§§9Yh%ﬁ:f80A?was re%résented by x. Tables 1, 2, and 4 show the

results. te that cleaning i-t-L BRS dRGleUdedic1diaaeAsi Orentofat fre: sheet

for red® gﬁphéeglﬁ%% radjﬁggggcto t he sanme di mensions as those of the

mol d surface; a nold cl in a €104 10 10f405 B 81 @ chEl, diing:

t enper &W@-ofEﬁaf%esaﬂgr@‘%Fg?%g%?E@ of 5 min. (Filling factor, filling

property: Exanples 16 to 21, Conparativ ample;b)ethyiene & &andag of a

nol d maﬁfﬁﬁﬁaﬁct%%F%ﬁw%%Wﬁé’fﬁgﬂgﬁhg-%b?ggﬁeggsh%efafg}éregenerating a

mol d of each of Exanples 16 to 21 and_ Conp i.ver-Bxanp| @ L.+ Ehiscol d was

a nDIdfMUWr@iﬁﬁéi@ﬂ'%%@PBH%@Y6§%31¥%?Jfb%?ﬁﬁﬁﬁﬁﬁiﬁg o? a sém conduct or

device, and was forned of an upper nold and a &ﬁﬁyr nol d each having a

r ect angusarecsutbaé 80 (ppiosi Hy S\F PACE8) S8R 2% X 91 nm A shape of each

cavity under nold clanping was.a rectangular paralle i i

di mensi ons oNegtmmseq@ndwﬁﬁmPh%ﬁqqﬁﬁkﬂﬁﬁ@ixwébﬁ@l%b%???gggﬁggéﬁgggned,

and two rows of ten cavities were arranged garallel. o each other. .A

di st ange:thatiseen Fohectarinowenkasi1at A9y “ahd °f it &8 bet Wedh a%jacent

cavities in each row was 2nm Eval uationon filling fac&gé mastgergfrned by

eval uatémﬂf@efiﬂdm@sfmamotbferaxacaw@yaﬁaviwécaflhée% EEPIFT ng

- property of the twenty cavities. The filling factor was determ ned_by a
rati o ofoa.asg af eaxehrehercavivhyctol eebaselmeanst AulCantz8a8r tbber

heat nolded into a cavity shape through cleaning. A sheet for regenerating

a mol d hawi.ng i@ khbirg dhact ancef (H00% s sreptaseAnde by~ H1eAnd d sheet

for regenerating a nold having a filling factor of |ess than 100% was

represented by Tabhgse 3 Anshi4 shefetbet resul the KOL et tHeATRHhihg

condi tions 1 ncluded: dinensions of the sheet for regenerating a nold

adj usted t gye dipensi ons as those of the nold surface; a nold
cl anpi ﬁ%e gcgepécgﬁbae ol gl@of 0.5 mm a nolding tenperature of 175C, and a

nmol ding tine of 5 mn. and NG Pr eRer syt a Ixanpbes uking 1buigiwdcles
Conparative é%gﬁﬁﬁggglé%§§% ? The sheet for regenerating a nold
having a filling factor ©of - 100%allowed ebeani g2 hr augheul dhwnpdasi ty and
was repF%@%ﬁﬁ%Rﬁ%égﬁ%%?ﬁgﬂgéggtg%%r regenerating a nol'd having a filling
factor of Iess than 100%.j nvolved insufficisgnt of the=eayi {yidnblwas
r epr esefit ed by5%9hTable§“ﬁﬁgﬁfl%ﬁml4-gﬁbm1the results. (O eaning property:
Exanples 16 to 21 and _Conparative Exanples 6) 2-pheN61 sheet - d1e;

r egener &t ¢Hyy & hror WA AG 2 QﬁFFIing factor of 10096glloged cl eani ng

t hroughout the cavity and was represented by 0. The sheet for regenerating
a nol d havengyb-Fi4tingg 4E@EP6f | ess than 100% invol ved insufficient of

the cavity and vas represented by x. Teblef 3 438,14 SHO¥al0Rof eSUbds.

2,4—diamino—6[Z‘Hethyl—4‘—methylimidazolyl—(1’)]ethylws—

triazine.
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Table 1] Exanples 2314567 Substrate sheet P i
- - aper Nonwoven f
cleaning material Pattern Belt-1like Lattice.Dotltoed Wdth(m~r)abrlc Vol d

In the formula (2): R:represents}{or'asubstitutedcn:unsubstituted
stréight—chain,hydiocarboncgroup having‘leés than 11 carbon atoms;
and Rs may be identical +o or different from each other.

Favorable results can be obtained by using imidazolines

representedbythefollowinggeneralformula(3). Typical examples
of ‘such imidazolines include: 2Hmethylimidazoline;
" 2-methyl-4~ethylimidazoline; 2-phenylimidazoline;

' i-benzyl-2-methylimidazoline;
2—phenyl—4_méthyl—5—hydroxymethylimidazoline;
2,4—diamino—6[2‘—methylimidazolimyl—(1')]ethyl*Sﬂtriazine;
2,4—diamino—6[2'~methyl—4‘wethylimidazolinylf(1’)]gthyl—s—
triazine; : 1~cyanoethyl~2~methylimidazoline; and
1—cyanoethyl~2—methyl~4—ethylimidazoline.'

R
N

R .
R' e m & %= (3)
R

N
I

K ' . .
In the formula (3): R represents}ioreaSubstitutedcﬂ:unsubstituted

straight-chain hydrocarbon group naving less than 11 carbon atoms;

and Rs may be identical to or different from each cother.
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2.51.03.05.07.02.01.0 Thickness(m) 2.0 1.0 3.0 5.0 7.0 2.0 .1.0°

Next,athirdexampleoftheitem(A),thatis,theméldcleaning
material 2 forremovingcmmtaminatimnwillkxadescribedJ The third
“exampleihcludesaééunothermaterialanunvulcanizedrubbermaterial
formea of a mixture of unvulcanized rubber and aminoalcohols. In
the third example, a part different from the first example will
be described mainly-

Favorable results can be obtained by using the following

aminoalcohols. That is, examples of the aminoalcohols include:

menoethanolamine; disethanclamine; triethanolamine;
‘N-methylethanolamine; N,N-dimethylethanolamine;
N,N-dibutylethanolamine; N,N-diethylethanolamin;;
N—methyl—N,Nﬂdiéthanolamine; - Z2-—amino-2-methylpropanol;

3-aminopropanocl; and 2—-aminopropanol.

Next, the itém (BY, that,is; the mold cleaning material 2 for
imparting releasability will be described. Tn this case, an
unvulcgnized rubber material formed of a mixture of unvulcanized
rubber and a réleasing agent is used as a mother mgterial. A part
-differént from the first exampie will be described mainly.

| Examples of the releasing agent include: a long-chain fatty
acidsuchasstearibacidorbehenicacid;anmtalsaltofalﬁng—chain
‘fatty acid such as zinc stearate or calcium stearate; ester-based
wax such as carnauba wax, montan wax, OL & partially saponified
esterofnmntanicacid;eilong—chainfattyacidamidesuchasstearyl

ethylenediamide; and paraffins such as polyethylene wax.
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The mold cleaning material 2 can be obtained by miximj the
unvulcanized rubber and the hreleasing agent by a known method, for
examﬁl-e, by using a calender roll or the like, and can be obtained
by a method invelving forming an uncalvanirzed rubber material in
advance, mixing the releasing agent, E_md the like. In:this case,
the relea51ng agent is mlxed in an amount of generally 1 to 5.0 parts,
and preferably 3 to 20 parts with respect to 100 parts of the
unvulcanized J:L_lbber material. The releasing agernt preferably has
a melting point of 200°C or lower and a boiling point of 200°C or

: 1h1gher, ‘and-more preferably a melting p01nt of 50 to 150°C. That
is, molding is generally conducted at 150 to 200°C. In the case
where the melting point of the releasing agent is higher than 200°C,
the releasing ageﬁt does not effuse to the surface of the mold.
-In fhe case whéere the boiling point thereof is lower fhan 200°C,
the releasing agent may effuse--torthe surface of the mold but
evaporates, and its function cannot be carried out.

Ametheodof producing the sheet for regenerating amdld involves
usifxg the substrate sheet 1 and the mold cleaning matAerial 2 and
is conducted-as follows, for example. That is, the 'mold cleaning
material 2 is kneaded with a continuous kneader or a batch kneader,
and is arranged on both sides of the substrate sheet 1. Then-, the
whole is sandwiched and pressed between two mcolds each having a
concave part correspondingtoa beltwiike patternof themold cleaning

material?. Theresultantisrolledorcutinto arbitrarydimensions.
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Tn this way, the sheet for regenerating a mold één be produced.
Note that in a gap part between the adjacent mold cleaning
materials 2, the substrate sheet 1 may be exposed, or the gap part
maybefmveredwith1juamoldcleaningnmterial2. D{thecasewhere
the gap part is covered, a thickness of the covering is preferably
20% or leSS'of a4 thickness of the projected lines.
rAznetﬁodkof ¢leaning the surfaée of the mold (cavity surface)
by usingrsﬁch s sheet for regenerating a mold can be cﬁnducted as
follows, for example. That is, as shown in FIG. Z, the sheet for
regenerating a mold is sandwiched between an upper mold 11 and a
lower mold 12. In fthis way; & part of an opening of a cavity 13
is blocked by the projected lines (mold cleaning material 2}, and
other parts of therpening is not blocked by the projected lines
(mold.cleahing'material.2) and remain opened. Then, mold clamping
is Condqctedjilthis Staﬁe. In'this WaY théInoldw:leaninglnaterial
«2cxfthesheetjin:regeﬂe;atingarmihiispressedagainstthesurfaces
| of the ﬁppér mold 11 and the lower mold 12 and_is-filled intce the
cavity 13. At this time, air in the cavity 13 is discharged from
the éther parts of the opeﬁing of the CavityKES not blocked by the
moldcleaningnmterial:2whilethemoldcleaniﬁgnmterialfiisfilled
into the cavity 13, and the mold cleaningrmaterial 2 is filled
throughout the cavity 13. That is, a gap between the adjacent
(opposing) meld cleaning materials 2 serves as an alr vent gap.

Next, heat molding is conducted in this state. In this way, the
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mold cleaning material 2 contalning as a main component an
unvulcanizedrubber—basedcompositionisheatedandvulcanizedinto\
vulcanized rubber and is molded into a shape of the cavity 13. At
'thistime,confaminatimﬁin£hecavity13jjwegrateswithvulcanized
rubber 2a (see FIG. 3). Then, as shoﬁn in fIG;‘S,_therupper mold
11 and the lower mold lééu%aremovedq and the sheet for regenerating
amold is released. AL this time, the contamination on the surface
{surface of thercavity 13} of each of the. upper mold 11 and the
 lower mold 12 is transferred to and integrated with the vulcanized
rubber 2a and ié removed. In this way, the cleéning is:conducted.
in the case ﬁhére-releasability is impa;ted to the surface
(surface of the cavity 13) éf sach of the upper mold 11 and the
lower mold 12, the sémﬁ procedure is repeated. During heating and
yulcanizing, the releasing agent in the mold,éleaning material 2
effusesandimpartsreleasabiligythfoughoutthécavity13(attaches
the_feleasing agent) .
_ FIG. 4showseasecondembodimentcxftheshéetforfegene;ating
a mold of the present invention. In the sheet for regenerating a
mold according to this embodimént, the belt-like méld cleaning
material 2 is formed on one side of the substfate sheet 1. COCther
parts are similar to these of the sheetl for regeneratiﬁg a mold
according to the first embodiment shown in FIG. 1, and the same
parts are represented Dy the same reference numerals.

In the case where the sheet for regenerating a mold according
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(1)

(2) .(3) (4/ (5) (6) (7) (8 MId .cleaning Filfing f pattern

Belt-like Dotted Lattice Belt-Iike

to the second embodiment is used, as shown in FIG. 5, the sheet

- for generating a mold is folded such that the substrate sheet 1

is arranged inside énd divided sections of the substrate sheet 1
obtained by thus being folded oppose each other. 1In this way, the
sheet for regenerating a mold according to the second embodiment
provides similar actions and effects as those of the sheet for
regenerating é mold according to the first embodiment.

FIG. 6 shows a third.émbodiment of the sheet for regeneraﬁing
a mold of tﬁe present invenfionu In the sheet for regenerating a

mbldofthisembodiment,projectedlinesinthesheetforregenerating

-a mold according‘to the first embodiment shown in FIG. 1 are formed

vertically and horizontallj on both sides of the substrate sheet
1. Inthisway,themgldcleaﬁingmaterialZ:Hsformediﬁtoalﬁttice
péttern. Other parts are similar to those of the sheet for
regeﬂérétiﬂg'alnold,according'tO‘the first embodiment shown in FIG.
1,andthesémepartsarerepresentedbythesamereferencenumerals.
The sheet for regenerating a mold according to the third.embodimént
provides similar actions and effects as thosé of the sheet for
regenerating a mold according to the first embodiméﬁt. Note that
inthethirdembodiment,forfavorableairventproperty,asubstrate

sheet having air permeability is preferably used, and projected

* lines formed.vertically'and&norizontaljgfpreferablgfhave.different

heights.

Note that in the first to third embodiments, the projected
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-lines each have & trapezoidal sectional shape. However, the
sectional shape is not limited thereto, and may be rectangular;
triangular, polygonal, semicircular, or the like. Of those, from
a'viéwpoint-of cleaning throughout the cavity 13 even in the case
where fhe opening of the cavity 13 is small, é,top part of each
o% the projected lines 1is preferably formed ncn-flat.

In thg case where the top part of each of the projected lines
is forméd non-flat, fillingrof rhe mold cleaning material 2 may
be started without blocking the entire opening of the small cavity
"13. Thus, by applying such a sheet for regenerafing a mold for
cleaning Qf the small cavity 13,‘exceilent filling property can
be obtained. Fromiaviewpoint(IEfurtherimprovingfillingproperty
ofthemoldcleaningﬁmtérial2,acurvatureradius(curvatureradius
of a section perpendiCuiar to a longituﬁinal direction of the

. belt-like pattefn) éf the top ﬁart is preferably within a range
of 0.2 to 3.0 mm; Formation of a non—fiat top partrallows a wider
basepartandassuresanamount(volume}ofthemoldcleaningmaterial'
2. Thus, even if the cavity 13 having a large volume 1is present
in the mold, thé amount of the mold cleaning material 2 is not
insufficientduringcleaning,andinsufficientfillingofﬁhecavity
13 can be prevented.

For example, the ncn-flat top‘partxnaykxaobtained by forming
on a flat surface of a projected line one row or a plurality of

rows of separate projected lines in a longitudinal direction of
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the iower projected line, obliquely at aﬁ angle, or laterally at
an angle of 90°.‘ As another eﬁample, the non-flat top part of the
projected line may be.obtained by forming dotted projected parts
on the flat surface df the-lower piojected line. As still other
examples, the top part of the projected line of the first embodiment
{see FIG. 1) may be formed into a dome-shape. (non-flat shape) to
form a non-flat top part shown in FIG. 7, and the top part of the
projected line of the second embodiment (see FIG. 4) may be formed
intoadﬁmewshapetoformanon—flattoppartshowninFIG.8;_Eurther,
tbe top part of-ﬁhe‘projected line of the third embodiment {see
FIG. 6) may be formed into a dome-shape to form a non-flat top part
shown in FIG. 9.

Other examples of the non~flat top part of the projected,liner
include: a ncon-flat top part-éhown in FIG. 10(a) androbtained by
forming.a top part into a dome-shape and forming a lower paft to
have a rectangular section;la non—-flat top pait shown in FIG. 10(b)

: and.férmednghave61Substéntially'triangular section with a curved
top pari; a non-flat top part shown in FIG. 10{c} and formed tc
have a sﬁbstantially pentagonal section with a curved top part;
a ncn—-flat top parts shown in FIG. iO(d) and obtained by forming
the dome-—-shape of FIG. 10(a) with a small width; a non-flat top
part shown in FIG. 15(e) and formed to have a semicircular section;

and a non-flat top part shown in FIG. 10(f) and formed to have a

triangular section {with sharp top).
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FIG.llshowseafourthembodimentofthesheetforregenerating
a mold of the present invention. In the sheet for regenerating a
mold according to this embodiment, a plurality of Lruncated cones
(dots} formed of the ﬁold cleaning material 2 are present on both
sides of the substrate sheet 1. 1In this way, the meold cleaning
n@terialiﬁisformedintoawkmtedpattern. Other parts are similar
to those of the sheet for regeneratingfimold.accofdiﬁg‘to the first
embodiment shown in FIG. 1, and the same parts are represented by
the same referencé numerals. -

. In the fourth embodiment, the shape of each of the dots (mof&
CleaningnmteriaIZ)jjsatrungatechne. Howevergtheshapethereof
is net particulariy 1imited,:and examples of the shape include a
-cone, é pyramid, a column, a rectangular column, a cylinder, and
a rectangular Cyiinder. of £hosé, from a viewpoint of cleaning
throughout the cavity 13 éven if the opening of thé cavity 13 is
small, a top part of each of the dots is preferably formed non-flat,
similar teo those shown in FIGS. 77to 10. For éxample, thelshape
of each Qf the dots may be: a cone as shown in FIG. 12; a pyramid

~ (not shown); a coﬁe or pyramid having a curved top (not shown);l
or a truncated cone, colﬁmn, rectangular column, cylinder,
rectangulér cylinder, or the like (not sﬁown) having a non~-flat
top (inclined surface, uneven shape, or the like).

Next, dimensions of“theznold,cleaningznaterial,of the present

invention will be described. The width of the projected pattern
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referstoavalueatabasepartdftheprojectedpattern. Forexample,
the width of thé bélt—like or lattice projected pattern refers Lo
avaluejjladireétionperpeﬁdicularTx)thelongitudinaldirection.
The width of.thénaot.térd projected pattern refers toa small diameter
of a base part of-a circle or oval or a length of a shorter side
of a base parf of a rectangular. shape. In other cases, the width
refers to a minimum diameter of a three-point inscribed circle.
The distance between the adjacent projected patterns refers to a
distancebetweeneabasepartofeiwallsurfaceofcxmaoftheprojeéted
patterns and a base part of a wall surfacé of the adjacent projected
pattern, the wall surfaces opposing each other. In the cése where
the pattern has a round base part (having a fret shape), the width
and distance refér tc values obtained by using a point at which
an extended line of a straight line part of a sectional wall_of
theprojéctedpatternintersectsaplanehavingtheprojectedpatterﬁ
formed thereon as a measurement poinﬁ. In the case where fhe mold
cleaning material having a certain thickness is formed on thé
substrate shegt and the projected pattern is formed thereomn, the
width and distance refér to the width and distance of the projected
patterncn1thesurfaceofiﬂﬁamoldcﬂeaningmaterialhavingaacertaih
thickness and not the width and distance of the surface of the
substrate sheet. T the case where themold cleaningmaterial having
s certain thickness is not formed, the width and distance refer

to the width and distance of the projected pattern on the surface
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00 (O(l): Polyethylene terephthalate film perforated) '- 2): polyithi

_ : t hi de
film(perforated}. (3): Polyethyl ene-ndihthal ate iiIM(Pe(oZatgd)y(4):
Ny: on 6 film (perforated} (5): Polypropylene film (perforated) (6}:

Pol yet hyl ene terephthal ate filM (no perforated) (7 lon 12 film
not
perforat ed): (8): Porous .sheet [TabI e 3] Exanpl )es Ny' (

of the'suk}strate sheet. The width and distance are set in accordance
with the dimensions of the mold forming the projected pattern, and
may be confirmed Dy measuring the produced sheet for regenerating
a mold by using a laser length measuring machine or the like.
~ The thickness of the projected pattern refers to a length of

a perpendicular"line‘ from the top part of the projected pattern
to the surface (in the case whez;e the -mo.ld cleaning material having
"a constant thickness is formed on the substrate sheet, the surface
of the mola cleaning material having a c‘eftain thickness, and in
the case where themold cleaningmaterial having a cénstant thickness
is not formed, the sus_:f_ace of the substfate sheet) of the hase part
of the projected pattern. The thickness is set in accordance with
the Vdimensions of‘thé mold forming the projected pattern, and may
pe confirmed by measﬁring the produced sheet for regenerating a
mold by using a thickness me-asuring device such as a dial gauge.

The curvature radius of the top part is set in accordance with
the. dimensions of thé mold forming the proj.ected pattern, and may
be confirmed by\rrﬁeaépring the produced sheet for regenerating a
| mold by ﬁsing non-contact three-—d_iménsional measuring'device.

Next, examples and comparative examples will be described.
However, the presént invention is not limited to the examples.
Examplés |

(Paper sheet)

Japanese paper (thin paper) was prepared as a substrate sheet.
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Eggéi(ﬁﬂ;il S.SBagfaoof pattern(FIG 8) (a) (b) (c) (d) (a) (e) Wdth of

The Japanese-paper had a thickness of 0.15 mu and a basis weight
~of 40 g/m’. )
 (Cloth sheel)

A spunbond nonwoven fabric formed of a polyesterllong fiber
(EltasEOlO?O,ayailablefrmnAsahiKaseiCorporation)wasprepared
as a substrate sheet. The nonwoven fabric had a tear strength of
8.5 N, a thickness of 0.35 mm, and a basis weight cf 70 g/mz.

(Plastic sheét)

.Z&perforatedsheet,eanon—perforatedsheet,zﬂuiaporqussheet

were prepared as éubstrate sheeﬁé._-Of those, alpoiyéthyleﬂe
teréphthalate film, a polyimide film, a polyethylene naphthalate
film, a nylon & film, and a polypropylene film weré prepared as
theperforatedsheets. Apolyethyleneterephthalatefilmandanylon
12iﬂﬂhnwerepreparedexsthenon—perforatedsheets. Apolypfopyleﬁe
porous sheet (available frontNit£o Denko Corporation) was ﬁrepared
as the porous sheet. The perforation treatmént involved forming
circular pores each having a diameter of 1 mm verticélly and
horizontally at a pitch of 2 mm. - The substrate sheets eaph had a
thickness of 50 um.

(Mold cleaning material)

100 parts of ethylene pro?yléne rubber, 50 parts of silica
powder, 5 parts of titanium.ogide, 2 parts of an‘organicrperoxide
[nmbutyl—4,4—bis(t—butylperoxy)valerate], 10 parts of

imidazole{Z,4~diaminoﬁ6—{2'"methylimidazolylﬁ(1‘)]ethyl—s~
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friazine}, aﬁd 5 parts of montan wax were kneaded with a kneader,
to thereby-prepare a mold cleaning material.
(Examples 1 to 7)

-- The mold cleaning material was applied to bqth sides of thg
substrate sheet (Japanese paper, nonwoven.fébric) so as to project
intoapatternfbelt—like,lattice,ordotted)andaimensions(width,
thickness, and gap) shown in Table 1 described below.

(Examples 8 to 15)

The mold cleaning material was applied to both sides of the
substrate sheet (plaéﬁic sheet)_So as to project into a pattern
(belt-like, lattice, orrdotted) and dimensions (width, thickness,
and gap) shown in Table 2 described helow.

(Examples 16 to 21)

The mold cleaning material was formed into a belt-like pattern
(See FIG. 7) having each sectlonal shape (see FIGS. 10{a) to lO(e)}_
énd dimensions (width, thickness, curvature\radlus of top part,
and gapﬁ as sﬁown in Table 3 described below on both sides of the
substrate sheet. Notethatthecurvaturerad%usofeatoppartrefers
to a curvature radlus of a section perpendicuiar to a longitudinal
direction oIl the helt—~like pattern.

(Comparative Examples 1 and 2)

The mold cleaning material was formed intc a uniform flat
pattern (a sheet having a uniform thickness) on both sides of the

substrate sheet (Japanese paper, nonwoven fabric) (see Table 4
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described below) .
(Comparative Examples 3 to 5)

The mold cleaning material was formed into a uniform flat
pattern (a sheet having a uniform thickness) on both sides of the
substrate sheet {plastic sheet) (see Table 4 desCribed below) .

(Comparative Example 6)

The mold cleaning material was formed into a uniform flat
pattern {a sheet having a uniform thickness) oﬁ both sides of the
substrate shegt (nonwoven fabric) (see Table 4 described below).

(Filling factor, filling property: Examples 1 to.15, Comparative
Examples 1 to 3)

Cleaning of a mold was conducted by using the rhus-obtained
sheet for regenerating a mold éf each of Examples 1 to 15 and
CbmparativeEkéﬁplestto5, Thismoldwasanmldforfransfermblding
used for reéin moldiﬁg of a semiconductor device, and was.formed
of aﬁ upper mold and a lower mold each having a rectangular surface
(opposing surface) of 24 mu x 91 mm. A shape of eéch cavity undex
mold clamping was a rectangular parallelepiped hgving dimensions
of 4 mm * 5 mm x 2 mm,kheight). gixteen cavities were formed, and
two rows of eight cavities were arranged parallei to each other.
A distance between the two rows Qas 10 mm, and a distance between
adjacentcgvitiesjj}eachrowwasljmn. Evaluationon filling factor
was performed by evaluating a filling factor of a cavity having

the lowest filling property of the sixteen cavities. The filling
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factor was determined by a ratio of a base area bf the cavity to
a base area_of vuicanized rubber heat molded into a cavity shape
through cleaning. A sheet for regene;ating'anmﬂxihavingzafilling
factor of 100% was ;epresentéd by ©, and a sheeﬁ for regenerating
a mold having a filling factor of less than 100% was represented
by x. Tables 1, 2, and 4 show the results. Note that cleaning
conditions included: dimensions of the sheet for regenerating a
mold adjusted to the same dimensions as those of the mold éurface;
a mold clamping gap of the mola of 0.5 mm; a molding temperature
:Off175°C; and a molding time of 5 min.

fFilling factor, filling property: Examples 16 to 21, Comparative
Example 6) _

Cleaning of a mold was conducted by using the thus-obtained
sheef for regenerating a mold of each of E%amples 16 to 21 and
Comparétive Example 6. . This mold was a mold for transfer molding
used for reéin molding of a semiconductor device, énd was formed
of aﬁ upper mold and a lower mold each having a rectangular surface
{opposing surface) of 24 mm 9i mm. A shape of each cavitf under
mold clamping was a rectangﬁlar parallelepiped,héving dimensions
of ZMmm_x 2 mm x 2 mm (height). Twenty cavities were formed, gnd
two rows of ten cavities were arranged parallel to each other. A
distance between the two IrOWS was 10 mm, and a distance between
adjacentm:avitiesjjleachJKWJwa521mn. Evaluationcw1fillipgfactor

was performed by evaluating a filling factor of a caﬁity having
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the lowest filling property of the twenly cavities. The filling
factor was determined by a ratic of a base area of the cavity to

a basguarea of vulcanized rubber heat molded intc a cavity shape

s

through cleaning. Z&shgetforxﬁgenerating51moldhaving51filliﬁg
factor of 100% was represented by o, and a sheet for regenerating
'a mold having a f£illing factor of less than 100% was represented
by *. Tablesanmiéshowtheresults.-Notethatcléaningconditions
iﬁcluded: dimensions of the sheet for regenerating anxﬂxiaajusted
£o the same dimensions aé thbse of'thelmold_éurface; a mold clamping
gap of the meld of 0.5 mm;-a molding temperature of 175°C; and a
molding time of 5 min.

{Cleaning property: Examples 1 to 15 aﬁd Comparative Examples 1
o 5)

The sheet foxr régénerating alnold,Héving'a filling factor of
100% allowed cleaning throughogt the cévity and was represented
by ©. The sheet for regenerating a mold having a fil%ing factor
of less than-loo% involved insufficienf of the cavity and was
represented by x. Tables i, 2, and 4 shbw the resulfs.
(Cleaning property: Exampies 16 to 21 and,Comparatiﬁe Examples 6)
The shest for regenerating a mold having a fi11ling factor of

100% allowed cleaning throughout the cévity and was represented
by ©. The sheet for regenerating a mold having a £illing factor
of less tﬁan 100% involved insufficient of the cavity and was

represented by x. Tables 3 and 4 show the results.
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fabric (1) (2) (3) Nonwoven fabric Ml dcleanin i
i : ma
Thi ckness (mm 1-0 5.0 1.0 3.0 g material Pattern Flat

[Table 1]
- Examples ]
1 2 13 | a 1 5 1} 6 |
Subistrate sheet’ ) - Paper Nonwoven fabric
Moid Pattern i Beit-like Lattice | Dotted
. Widch (mm) 2.5 1.0 3.0 5.0 7.8 2.0 1.0
cleaning ——; - :
materizl Th-lck_ness (n_zm) 2.0 1.0 3.0 5.0 7.Q _ 2.0 - 1.0
Gap (mm) 2.0 i.0 3.0 5.0 7.0 - 2.0 1.0
Filling factor (%) 100 100 100 100 100 100 100
Filling property © o : o ‘o [ o o
Cleaning property o ° ] o o [e) o
[Table 2]
. Examples .
{ 8. g | 1o I Y b 13 L 14 15
Substrate sheet (*) Ly L@y 1 13y g {4} (5} (6) i {7 (8)
 vold Pattern B _Balt-like | botted | ;.;t‘ti__ce ___ Bele-like
| . Widih (rom}) 1.0 3.8, 5.0 .0 2.5 . 7.0 2.5 1:0
Lcleaning T i g 3 - = : r -
material Thickness (mm) | 1.0 3.0 5.0 ]".-0: ] 2.0 F.0 2.0 1.0
Gap (mm) 1.0 3.0 5.0 1.0 [ 2.0 7.0 Z.0 2.0
Filling factor (%) - 100 100 | 100 . 10 CIOg - 108 100 100
{Filling property 1 o R | © o [ o o . o o
Cleaning property S [ o 5 o . fF 6. [ o I o o

(*)  {1}: Polyethylene tereéhthalate £ilm (perforated]
-{2}: Polylmlde fllm.{perforated)

(31: Polyethylene naphthalate fllm (perforated}

(4Y: Nylen 6 film (perforated}

{5): Polypropylene film (perforétéd)

(6): Polvethyliene terephthaiate,fiim,fnétfpérfbfatedf
7(7): Nylon 12 film {not perforaﬁe&f:

(8): Porous sheet
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[Table 3]
Examples
6 | 17 | _is | is b o | 21
Substrate sheet Nonwoven fabric
sectional shape of :
pattern (FIG. 8) {a} (b} - {c) (d} (a} (2}
Mold Width of base {mm) 3.0 3.0 3.0 4.0 3.0 4.0
' zleaning { Thickness {(mm) 3.0 3.0 . 3.0 4.0 3.0 4,0
material | Curvature radius of 1.5 1.5 . 1.0 5.0 _
top part {mm)
Gap (mm) 3.0 3.0 - 3. 4.0 3.0 4.0
Filling factor (%) 100 100 100 100 160 ] 100
Filling property G o o o G o
Cleaning property } o o E o o ©
[Table 4]
Examples
-1 2 1. 3 : 4 | 5 6
Nonwoven | [ Nonwoven
- E A%
Substrate sheet (*) Paper | . eopric (1} 2) (31 fabric
Mold cleaning | Pattern R Flat )
material Thickness .{mm} 1.0 5.0 1.9 3.0 5.0 3.0
rilling factor (%) : 72 78 72 75 L I8 40 -
¥illing property ) ' * x x o x %
Cleaning property . -1 x T x x % Cox : x
{(*) {1): Polyethylene terephthalate film {perforated}

{2): Polyimide film (perferated)

- (3): Polyethylene naphthalate £ilm (perforated)

The results of Tables 1 to 4 reveal that the sheet for

- regenierating a mold of each of Exanples 1lte21 had exc’ell’enﬁ fiiling
property and clea.ning property compared with those of the sheet

for reg-enerating a mcsld of ea-cﬁ of Comparative E;(amples L to 6.

" In particular, the results of Tables 3 and 4 reveal that even

if an opening of the cavity was small {2 mm x 2 mm), the sheet for

regenerating amoldof each of Examples 16 to 21 had excellent filling
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Cl eani ng property X (1): Polyethylene terephthalate film
(perforated) (2): Polyimde film (perforated) (3): Polyethyl ene

napht hal ate film (perforated) The results of Tables 1 to 4 reveal that the
sheet for regeneratinganol dof each of Exanples 1 to 21 had excell ent
filling property and cleaning property conpared with those of the sheet

property and cleaning property. The sheet for regenerating a mold
of Comparative E;xaample 6 including a mold cleaning.material formed
into & ﬁniform flat shape had degraded £illing property and cleaning
property.

Note that in Examples 16 to 21 and Comparative Example 6, the
nonwoven fabric was used as ﬁIhe ‘substrate sheet for the sheet for
regenerating a mold, but the results of same tendency were obtained

when Japanese paper (thin paper: thickness of 0.15 mm, basis weight

of 40 g/m*) was used.
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for regenerating a nold of each of Conparative Exanples 1 to 6. In
particular, the results of Tables 3 and 4 reveal that even if an opening
of the cavity was small (2 mat x 2 mMm), the sheet for

regener at i nganol dof eachof Exanpl es 16 to 21 had excellent filling property
and cl eani ng property. The sheet for regenerating a nold of Conparative
Exanple 6 including a nold cleaning material forned into a uniformflat

shape had degradedrfi kking property and cleaning property. Note that in
Wes 16 to 21 and Cbnparatlve Exampl e 6, the nonmoven fabrlc was used

as the subs e sheet. for th e e
results of a E?&% eggf Were %e g?hgd ﬁﬁéﬁnggg é?g%' % PEE%E%er

t hi ckness of 0.15 mm basis melght of 40 g/ n2 S .us Al MED
s C SRRSO Rt oPBo SGUS APPAG Ca %ﬁa%c%%% 'sFHéHAQléﬁB%?r ate

sheet (1) forned of one of a paper sheet, a cloth sheet, and a plastic
sheet shaat; aawdldacM&%ﬂwﬁﬂ@@@%mgaWaF2¥lééntélmQQ?QE%Q%Wﬁu%FC%nB%h%nt an
unvul cani zed rubber-based conposition, characterized in that said nold
cl eancagpontetiat upvejleehd zieal au}pbenlebesaﬁrremmmz‘t@rqn,hahiangcaenéﬂefil at
top part wwth an air vent gap, and is fornmed on at |east one side of the

substrat ensheghid mold cleznidy Sheedr{H1 pegpneratimngaapretidtacnonddng to
claim1l1, wherein the pattern is formed as one of,a plurality of belts, a

latti égtt@gg l'%\ﬂln"g ?lrfo E(iatdgéﬁ part w1th a@alﬁv%ﬁ%eéaﬁ obnkegensrathng a

nol d according to clhaim wherein: a width and a thi ckness of each of the

belts, ve ga%FL%ﬁgss?gﬁg8% %ﬁ%t%gggtggkgzggggk | i nes thereof, and the

dots gFe? mm1 and a “di stance bet ween adj acent
bel ts, vertlcal lines of the lattice, horizontal |ines thereof, and dots
is set within a range of 1 to 5 mm :

2. A sheet for regenerating a mold a”écdqf‘ding to claim 1,
wherein thepatternis formed as one of aplurality of belts, alattice,

and a plurality of dots.

3. A sheet for regenerating a mold according to claim Z,
wherein: a width and a thickness of each of the kelts, verticalrlines
of the lattice, horizoﬁtal lines thereof, and the dots are set within
a range of 1 to 5 mm; and a distance betwéen adjacent belts, vertical
lines of the larttice, horizontal lines therecof, anddots is set within

a range of 1 to 5 mm.

4. A sheet for regenerating amold according toclaiml, wherein

the non-flat top part of the pattern is formed of a convex part
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4. A sheet for regenerating a nold according to claim1, wherein the
non-flat top part of the pattern is forned of a convex part having a

curvature radius within a range of 0.2 to 3.0 nm 5 A
sheet f orregener at i nganol daccor di ngt ocl ai m , wherein the cloth sheet
conpri ses of a nonwoven fabric. " 6. A sheet for regenerating a nold

according to claim5, wherein the nonwoven fabric conprises a spunbond
nonwoyen .fabri c, A sh Or 1 raki a dpaggording to
cl ai f?lﬁﬁe?efﬁryﬁgugﬁbg?gépé gﬁggggig ggg?%c?ﬁdﬁg% Eﬁngn%ggging

treat ment. 8. A sheet for regenerating a nold according to claim1l, .
wherein the plastic sheet conprises one of a perforated sheet and a porous
sheet. SHEET FOR RECENERATI NG A MOLD ABSTRACT OF THE DI SCLOSURE A
sheet for régé‘aneﬁhﬁihéoérrﬁﬂﬁilétl%@&alﬂl%a’8@1%§§FP§d€7€ﬁttiOﬁ§ladﬂl‘iY’{ greality
and exhibiting excellent filling property includes: a substrate sheet (1)
f or nedhef canehokhacpapemnpslieet, o4 el obhwekert fahndca pl astic sheet; and a
nold cleaning material (2) containing as a main conmponent an unvul cani zed
rubber - based conposition, projecting in a predeterm ned pattern having an
air vent gap,:-and fornmed on at |east one side of the substrate sheet.

(FIG 1) 6. A sheet for regenerating amoldaccording to claim 5, wherein

the nonwoven fabric comprises a spunbond nonwoven fabric.

7. A sheet for regeneratingamoldaccording toclaiml, wherein

the substrafe sheet is subjected to an emboséing treatment.

8. A sheet for regenerating amold according toclaiml, wherein
the plastic sheet Coﬁprises one of a perforated sheet and a pcrous

sheetl
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SHEET FOR REGENERATING A MOLD

ABSTRACT OF THE DISCLOSURE

A sheet for regenerating a1nold.Capable of easily'venting alr
in a cavity and exhibiting excellent f£illing property includes:
a substrate sheet (l}'forﬁed.of one of a paper sheet, a cloth sheet,
and a plastic SHeet; and a mold cleaning material (2) containing
as a main compdnent an unvulcanized rubber-based composi%ion,
projecting in a predetermined pattern having an air vent gap, and

formed on at least one side of the substrate sheet.

(FIG. 1
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