SHEET FOR REGENERATING A MOLD BACKGROUND OF THE INVENTION 1_ Field of the
Invention The present invention relates to a sheet for regenerating a mold to be used for cleaning
a surface of the mold_ 2. Description of the Related Art In a step of resin molding a semiconductor
device through transfer molding, resin molding by using a mold is generally continuously conducted.
With increased repeating number (shot number) of the resin molding, contamination such as
components effused from the resin, burr, and dust accumulates on a surface of the mold, in particular,
on a cavity surface. Such contamination degrades rele sability for taking out a molded product from the
mold and forms a rough surface ondhemolder moctctand ke likeMPhus, the surface of the mold
(cavity surface) is cleaned for every certain repeating number (shot number) of molding. . There is
proposed a cleaning method by using a cleaning sheet (see JP 2004-130819 A, for example) . This
method involves: mold clamping the cleaning sheet sandwiched between an upper mold and a lower
mold for filling the cleaning sheet intea4 &4ty Reat malding thesWRdlkeNn such a state for attaching the
contamination to the cleaning sheet; and releasing the cleaning sheet for removing the contamination
together with the Eleaking SheeefrofitHe-siface of the mold (cavity surface). However, in use of
the cleaning sheet, air in the cavity may be hardly be vented dependin on a shape of the cavity. Such
a case has a problent ftRatR& cleatting shedt isTst fited ih An‘Aif aCcumulAted parand the
contamination is not removed. Thus, the ipventorsu(g EQS é)r&?en_g in%gtLi%n have conducted
studies on re&Sdrs fdt dif accimulationS ASa tESuIE, the inventors of the present invention have found
out that the reason is because the cleaning sheet has a uniform flat surface. That is, in the case where
the cleaning %h‘ee has alnitormt at%s%?fa%%%{?ﬁtee g?&ﬁing sheet blocks an entire opening of the cavity

when the cleaning sheet is sandwiched hetwegn the uppersmeld-and the dowge mold, and aikin the
cavity cannot be vented even under mold clamping in 'Such a state. In the case where the

cleaning sheet is formed of @ gleaning - material sugh-as wvulcanizedzubbewalope andavhere the
cleaning sheet (cleaning material alone) is sandwiched between the upper mold and the lower mold, a
shorter distance betweanthe melds reduges the strengthr ebtheicleapingtraterialang-thestleaning
material is hardly removed from he molds after the cleaning. For preventing such a phenomenon, the
mold clamping:isicengduetediwith adengerdistance, betwesmtheanolds, andithas aclarge apmégnt of the
cleaning material is required. Further, a longer distance between the molds inhibits application of
sufficient compiéssive féroeron ke cleahing tmateriainThds sair i theneaditye Eaffofbé eissoiFed or

diffused in the cleaning material, or the cleaning material cannot be filled into the entire cavity.
of the mold, in particular, onacavity surface. Suchcontamination

degrades releasability for taking out a molded product from the
mold and forms a rough surface on the molded product and the like.
Thus, the su_rface of the mold (cavity surface) is cleaned for every
certain repeating number (shot number} of molding.
There is proposed a cleaning method by using a c_},eaning sheet
(see JP 2004-130819 A, for example). This method invelves: mold
clamping the cleaning sheet sandwiched between an upper mcld and
"a lower mold for filling the cleaning sheet into a 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



SUMMARY OF THE INVENTION The present invention has been made from a viewpoint of the
circumstances described above, and an object of the present invention is therefore to provide a sheet
for regenerating m_ mold capable of easily venting air in a cavity and exhibiting excellent filling -
property. In order to attain the above-mentioned object, a sheet for regenerating a mold according
to the present invention includes: a substrate sheet formed of one of a paper sheet, a cloth sheet, and
a plastic sheet; and a mold cleaning 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 eme-sige oHthe substrate sheetace) . The inventors of the present invention have further
conducted studies based on the above-mentioned result of investigation on air accumulation . As a
result , the inventorscef:therpresentinvetionchave fodRd cutahat it ie case'\wherd a'suffade of a mold
(cavity surface) is cleaned by using a sheet for regenerating amold including: a substrate sheet formed
of one of a papershect;a cloth shestoand ‘A plastic sheeteand Bmdid tiéahing hatefal 2dhtaining as
a main component an unvulcanized rubber-based ,compqsitiqn,p\ro%ectinjg. iﬁa grq%etgrmgn?d pattern
having an difvent §apland fafmeltn affedst biie'dide ot thé substrate sheet the mold cleaning
material is filled into the cavity while a contact surface between the projected mold cleaning material
and the surf&c@ B He-foI@ (Cavifi SurfiGe) Gradually xpands. During this time, air in the cavity is
vented, and the mold cleanlgg mate%Iogtpsreafstw@roulg&p&%h%%g)é 1o clean the entire. cayity. In this

way, the inventors hAVE attained the presencf nvention. That Is, in the case where the sheet for

regenerating a mold of the present invention.is sandwiched between.the upperamold-and-the lower
mold, a prOJeche& part of the mold cleaning material blocks a part of an opening of the cavity- and

other parts of the opening are:notblocked by the projected patk andremainsepenedsBrring=mold
clamping in such a state, the mold cleaning material is filled into the cavity from the part of the opening

of the cavity whilg a.contact surface.with the surface et the meltk(cavitysurface) gradeallysexpands,
and air in the cavity is discharged from the other parts of the opening not blocked by the projected
part. In thisway.de @ir accunulates:iashercavity, andithermld cleanifig raterizt is filed throughout
the cavity. During heat molding in such a state, the mold cleaningmaterial containing as a main
componentan-unvuleanized rublbiersbasedcomposition isanicanizes 4t contaminstisn dhthe
surface of the mold (cavity surface) attaches to the vulcanized rubber. As a result, cleaning can be
conducted throaghdutithescavityt we enTheshget tér Fsgsheratings® mdly of tHE preséntintention
includes: a substrate sheet formed of one of a paper sheet, a cloth sh et,land grplastic st&%%t; and a
mold cleanifg rAhferial Cohtaifigas AihalifBoFPONET al URuIBSniZed ribber-Based composition,
projecting in a predetermined pattern having an air vent gap, and formed on at least one side of the
substrate sheét:THus, in the case where the mold is cleaned by using the sheet for regenerating a

Mold of the present invention, the opening, of the cavity can be partly blacked by the;projected part of
the mold cleaning mAteridl, %%%eaﬁ%ﬁlfﬁe%ha%iﬁfggﬁl [ggventé% while the mold cleaning material is

filled. In this way, filling_praperty of th I teralimpr, and glganing-gan

conducted fﬁﬂrgggfﬁ&?t the aa\‘/ls}[/yl.m\t[ﬁ %ﬁ%%?ﬁ%%s%éﬁéﬂ%ﬁ%ﬁ%vided for applicat%% of
sufficient pressure on the mold cleaning-material during moldiglampiagsand dhus airremaiaed in a gap
between the cavity and the sheet for regenerating a mold can be dissolved or diffused in the mold :
cleaning material. A.conventionalsheet for regenerating a:meld formedh of-e moldicleaningamaterial
alone expands into a circle by mold clamping and involves troubles such as leaking of an excess mold
cleaning matetiakfronnaniedge efthesnolthand insufficient cleahing of cormersof the toldz R sheet for
regenerating a mold of the present invention provided with the substrate sheet is capable of
controlling flawmaf-theymeldclea ing-materatandscledrmng-cornérseofithe mold, TaRdIHES thé fnold
cleaning material does not leak from

such a phenomenon, the mold clamping is conducted with a longer
distance between the molds, and thus a large amount of the cleaning

material is required. Further, a longer distance between the molds

inhibits application of sufficient compressive forceon the cieaning



the edge of the mold. The mold cleaning material is reinforced by providing the substrate sheet. Thus,
in the case where the sheet for regenerating a mold is taken out of the mold after cleaning, the mold
cleaning material does not tear and does not remain attached to the mold. Reinforcement of the mold
cleaning material by the substrate sheet allows mold clamping with a shorter distance between molds
and requires a small amount of the mold cleaning materail. In the case where the pattern is formed as
one of a plurality of belts, a lattice, and a plurality of dots, the shape and dimensions of the pattern and
an air vent gap are easily set, and the mold cleaning thaterial may be set into an appropriate pattern
for filling inte the-cavity. Irhparticular,iin thescase Where awidthand athickngssofleddh of the belts,

vertical lines of the lattice, horizontal lines thereof, and the dots are set within a range of 1 to 5 mm
and a in the cleaning material, or the cleaning material cannot be filled

into the entire cavity.

SUMMARY OF THE TIWNVENTION

The present invention has been made from a viewpoint of the
circumstances described above, andan object of the present invention
is therefore to provide a sheet for regenerating a mold capabnle
of easily venting air in a cavity and exhibiting excellent filling
properiy.

In order to attain the above-mentioned obiect, a sheet for
regenerating a mold according to the present invention includes:
a substrate sheet formed of one of a paper sheet, a clcoth sheet,
and a plastic sheet; and a mold cleaning material contalining as
a main component an unvulcanized rubber-based composition;
projécting 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 invention have further conducted
studies based on the above-mentioned result of investigation on
ailraccumulation. vAsaresuit,theinventorsofthepresentinvention
have found ocut that in the case where a surface of a mold (cavity
surface) iscleanadbyusinga sheet for regeneratingamoldincluding:
a substrate sheet formed of one of a paper sheet, a cloth sheet,

and a plastic sheet; and a mold cleaning material containing as



distance between adjacent belts, vertical lines of the lattice, horizontal lines thereof, and dots is set
within a range of 1 to Sore, appropri te dimensions for cleaning a mold for transfer molding to be used
for resinmolding of a semiconductor device can be obtained, and the mold for transfer molding can
appropriately be cleaned. In the case where a top part of the pattern has a non-flat top part, air in the
cavity can be vented while the mold cleaning material is filled thereinto even if an opening of the cavity
is small, and cleaning can be conducted throughout the cavity. In particular, in the case where the
non-flat top part of the pattern is formed of a convex part having a curvature radius within a range of
0.2 to 3.0 mim, filling propertyrofithe mold cleaning material impreves and Eleaningpropesty the cavity
furtherimproves. In the case where the cloth sheet is formed of a nonwoven fabric, a surface of
the cloth sheetbecormes a roagh-surtdce:rThys] arkanehor effectoftiemoldciéaningmaterdaldmproves,
and adhesion between the cloth sheet and the mold cleaning material enhances. Of those, in the
case whereftherrrohwoven fabrie i8'e sputibeAd-RENTEVENTabriS thete isralBtivély"hs Hirgttional
property in tensile strength and stress applied during heat molding is easily absorbed and relaxed.

1

Thus, the sHeéttHardly teafs daAfg ieat Muldiy, Fufther: thesREEtG5es Hot 18aF during Péeling off
(releasing) from the mold, to thereby facilitate a peeling relea}figg) oper. 1%ne. of tIE@thr%ocis_:};e where
the substrafe’$hé&dtid Subféct®d 18 A &itbidskify ireatment, 4 surface of the cloth shéet becomes a
rough surface. Thus, an anchor effect of the mold cleaning.material improves, and adhesjon between
the substrate"Sfigetand’ ﬁ%‘ﬁqe Idgégaﬁﬁ%q%a?éﬁglnegﬁghanq@gs@ng “Eug;tr?er, in the case where the

plastic sheet is one of a perforated sheet and a porous,sheet, a.syrface.ol.the plastic.shest becomes a

rough surfa%g.v‘l“ﬁgsf" an anchor effect of the mold cleaning material improves, and adhesion between

the plastic sheet ang the mold;cleaning. material enhances. BRIER RESGRIRHIONQETHE:
DRAWINGS In the accompanying drawings: ,

have attained Lhe present invention.

That is, in the case where the sheet for regenerating a mold
of the present invent_ion is sandwiched between the upper mold and
thle lower mold, aproijected part of themeld cleaningmaterial blocks
a part of an opening of the cavity and other parts of the opening
are not blocked by the projected part and remain opened. During
mold clamping in such a state, the mold cleaning material is filled
into the cavity from the part of the opening of the cavity while
a contact surface with the surface of the mold (cavity surface)
gradually expands, and air in the cavity 1is discharged from the
other parts of the opening not blocked by the projected part. In
this way, no air accumulates in the cavity, and. the mold cleaning
material is filled throughout the cavity. During heat molding in
sucha.state, themolid cleaningmaterial containingasamaincomponant
an unvulcanized rubber-based composition is wvulcanized, and

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



FIG. 1 is a perspective view showing a first embodiment of a sheet for regenerating a mold of the
present invention; FIG. 2 is a schematic diagram showing a cleaning method by using the sheet
for regenerating a mold; FIG. 3 is a schematic diagram showing the cleaning method; FIG. 4 is a
_perspgctive view showing a second embodiment of the sheet for regenerating a mold of the present
invention; FIG. 5 is a schematic diagram showing a method of using the sheet for regenerating a mold;
FIG. 6 is a perspective view showing a third embodiment of the sheet for regenerating a mold of the
pr-sent invention; FIG. V is a perspective view showing a modified example of projected lines of
the first embediment;u L caFlG: @ is@lperspebtive view sHowintra riddified exsmpfé'atprdiected lines
(_)f the second embodiment; FIG. 9 is a perspective view showing a modified example of projected
lines of the thirbemisodiment; cav FIGS. 10(a) to 10 (f) are each a sectional view showing a modified

example of the projected lines of the sheet for regenerating a mold of the rese nt.invention; FIG. 11 is
a perspective view SRowifi§d-fotitth ERBOGiIMERt6F notd of tne preéseat inven AHeR:

ineludes: a substrate sheet formed of one of a paper sheet, a cloth
sheet, and a plastic sheet; and a mold cleaning 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. Thus, in the
case where the mold is cleaned by using the sheet for regenerating
a mold of the present invention, the opening of the cavity can be
partly blocked by the projected part of the mold cleaning material,
and air in the cavity can be vented while the meld cleaning material
is filled. TIn this way, filling property of the mold cleaning
material improves, and cleaning can be conducted throughout tne
cavity.

Further, the substrate sheet is provided for application of
sufficient preésure on the mold cleaning material during mold
claﬁping, and thus air remained in a gap betwsen the cavity and
the sheet for regenerating a mold can be dissolved or diffused in
the mold gleaninglnaterial. A conventicnal sheet for regenerating
a mold formed of amold cleaning material alone expands into aclzcle
by mold clamping and involves troubles such as leaking of an excess
meld cleaning material from an edge of the mold and insufficient

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



the sheet for regenerating a mold of the present invention; and FIG. 12 is a perspective view showing
a modified example of dots of the fourth embodiment. DETAILED DESCRIPTION OF T PREFERRED
EMBODIMENTS Next, embodiments of the present invention will be described more specifically
-based on drawings. FIG. 1 shows a first embodiment of a sheet for regenerating a mold of the
present invention. The sheet for regenerating a mold according to this embodiment includes a plurality
of proj ected lines (belts) formed of a mold cleaning material 2 containing as a main component an
unvulcanized rubber-based composition on both sides of a substrate sheet 1. In this way, the mold
cleaning Material 2 is.farmed into-a belt ike.pattern: The:projected lines asconstitutionet tomponents
of the belt like pattern are arranged parallel to eadh other with a distance therebetween. In this
embodiment; the projected-ines.are eachformetidorhave aetrapezcidalsectional shape: To%be more
specific, the substrate sheet 1 serves as a basis for allowing the mold cleaning material 2 to project.
As properties reguired for theisubstraté shestd cthessubstrate 'shekt 1 preferably withstands' a flow
pressure of the mold cleaning material 2 flowing into the cavity and preferably withstands a molding
temperaturet(gerérally-100e0rb60C) . Fronialviewsoirit STvithstahding theffow présite the
substrate sheet 1 preferably has a tear strength of 8 N or more. A tear strength of less IQQ”B N allows
easy tear of the substratésheeb Heweser 157 the cals where thesiBSHrate T sheetis 106 hard, a
guide pin or the like provided in the mold may be damaged,Larﬁthu%agpg%réarteﬁargn% must be
selected. ThelsdSsiFate sheet 4 proVididgstrorg adna%ion (having §fip property) with the mold

cleaning material 2 is preferably selected.such that the substrate sheet 1 and the, vuleanized mold
cleaning mat&ifaP2 Afd it 8gratetrand fefl%eglooelf’t %%%rlg %ﬁers%*é%et% %r regenerating a mold is taken out of

the mold after molding, The teason s hacayse It the, mald cleaning material Zis peelsg oftzom the

substrate shde “the mold ¢ eaning material 2 remains in the mold (cavity) and is hardly removed.
Examples of the. substrate sheet | include, & paper sheel, a-clath gbeet.and A plastie.sheet Of those,
in the case where a paper sheet or a cloth sheet is used, a part of the mold cleaning material 2

provided o, the  surfage,of the substrate sheet ljs-embedded imthel substrateisheet:-andlan anchor
effect improves'. Further, the substrate sheet 1 has relative flexibility and easily deforms (follows) an
uneven shape of he,sutface of thgrneld andthus she: meldicleaning materialf2can bexsufficiently
adhered to the mold. Meanwhile, in the case where a plastic sheet is used, sufficient pressure for filling
the mold cleaniag teaterial {having abeH-likeshape), 2 thtoaghoutaheeavityiActeRses Wheh the
plastic sheet is sandwiched between the molds and pressured for cleaning the surface of the mold.
Further, the Substzateasheetrl hardly tearsrduring:hearmdiding of beeliig 'off frefeddifgffrom the
molds. = Examples of the paper sheet include Japanese paper, foreign paper, syqttglic aper, and
mixed paperl SfthoserJapanesepaper Fas ant approptidte P&fdﬁgﬁr%tetﬁr'% igccabé le"0Fimproving
the anchor effect of the mold cleaning material 2 and enhancing adhesion with the mold cleaning
material 2 (havihd §fip Pt8pérfy) . From this viewpoint, Japanese paper is preferred. The paper sheet
to be used has b%gisp\ggi:gihé%?yrir: ailgmc%%Oafj%géow%%or%/rgZWJé_lggkpra%fﬁraabWhickness of

each of the belts, vertical lines of the lattice, horizontal lines
thereof, and the dots are set within a range cf 1 To 5 mm and a
distance between adj}acént pelts, vertical lines of the lattice,
horizontal lines thereof, and dots is set within a range of 1 to
5mm, appropriate dimensions forcleaninga mold for transfer molding
tobe used for resinmolding of a semiconductor device canbe cbtained,
and the mold for transfer molding can appropriately be cleaned.

In the case where a tep part of the pattern has a non-flat



30 to 100 g/m2. Examplesoftheclothsheet include a woven fabric, .a nonwoven fabric, and a
knitted fabric. Of those, a woven fabric and a nonwoven fabric containing long fibers each have an

~ appropriate rough surface and are each capable of improving the anchor 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 preferred, and the
nonwoven fabric is more preferred from a viewpoint of uniform grip property. Examples of a material
for the long fiber include nylon, polyester, and polypropylene. Of those, polyester is preferred from a Vv
e point of heat resistange rFurther-as the apnwoven: fabric,«al spunbendmonwoven fabri¢ Is preferred
from a viewpointofmechanicalstrength, uniformity, and workability . The cloth sheet to be used has a
thickness within-a range of 011 4@ 0:8 mmjand preferabfy 2 04 iim? antl& basis wéight within a
range of 20 to 250 g/m2, and preferably 50 to 200 g/m2. Examples of a material used for forming
the plastic sheet include:pelyester sueh asspolyathyléne térephthalate” of pélyettiyleiie naphthalate;
polyimide; polyamide (nylon); and polypropylene. The plastic sheet to be used has a thickness within a
range of 0.02 to 1 Fanmbarid: preferably’0 056 0T MAT OFf thosé From Aewpsinté of improving
the'anchor effect of the mold cleaning material 2 and enhancingﬂadhe%ion wirtQ dt?gsmwojlq}gllenaning
material 2 (FeViRg grif propBag) o4 plastie Ehedtsubjetted th Bdrface roughéning treatment, a plastic
sheet subjected to perforation treatment, a poroys sheet, and the lik e preferred, The.porous sheet
is formed &f polypropyierie, for Example™ T eL:i diniensiohs o %e%lﬁglt?llgk%pﬁéct)f?e?rngflp;e—lggllng%rrojected
lines formed of the mold cleaning material 2 are arbitrari in.acc n ith, t 28+
arrangeméhit,“&d fhe IiK& 6f fﬁ%gca%/lﬁg/?o? I%heéEl mold agr)ljggg%ré%?(t%/t pjgrgtiéeu%erllygl%r‘%,iyt%g. T%Efr%gular, from a
viewpoint of efficient air ventilation, as the dimensions for resin molding (transfer molding) a.
semicondu%l:[ﬂgrr(fg\ﬁgé, the widthand thickness of each of the projected lines are preferably set within a
range of 1 to 5 mm, angd.the distance.hetween the.adiacent (oppesing)projected:linestisipreferably set
within a. range of 1 to 5 mm. A color of the mold cleaning material 2 is not particularly limited, but
is preferably a,pale Calersuch as-white-coloy-oigray olongtheireason.is that €o ¢amination to be
removed from the cavity of the mold has a dark color such as black color. Thus, attachment of the
contaminatigry ensthersheetfor regenerating eamotd canibe visually confirmieelsdfter efdarfing and a
cleaningstatecanbeeasily confirmed. For a pale color, a white color-based pigment or the like is added
to the unvuleanized tubberbased conposition ¢l ks desciibed abdve StHeRTetd cleaning material 2
contains as a main component an unvulcanized rubber-based composition, and a composition in the
unvulcanized rubberbasestcofipdsitonadifiers depenting B aCohtert bf Cléanig SHOWH i the
following items (A) and (B). That is, the cleaning involves: (A) removing contamination,on the surface
of the mold(cawity Surficey:iand EBRFFpartingTeidasabiiity 16 the StFfacs 6t the mold (cavity surface),
after the completion of removing contamination frolrr_J the surface ;})L the mold i(ggviit)é surface). First,
a first exantplesoftie fEATR)" thats, Hemdf tidaning material 2 for removing contamination will be

described. The first example includes as.a mother material an.undhicani_zed rubber matesial formed
of a mixturé of Uhviitanised ﬁj%%%?%hdsé%%%l ete%(’rs Sregresenc—%ed lgg/the following gg:eral formula

(1)7R10 %g§%§§g})n5§§é%£r, the sheet does not tear during peeling off
(releasing) from the mold, to thereby facilitate a peeling
{releasing) operation.

Tn the case where the substrate sheet is subjected to an
embossing treatment, a surface of the cloth sheet becomes a rough
surface. Thus, an anchor effect of the mold cleaning material

. _ . ~ ;
improves, and adhesion between the supstrate sheet and the mold

cleaning material enhances.



In the formula (1): n represents a positive integer; R1 and R2 each represent hydrogen or an alkyl
group; when one of R1 andRz represents hydrogen, the other represents an alkyl group; and when
both R1 and R2 each represent an alkyl group, R1 and R2 may be identical to or different from each
other. Examples of the glycol ethers represented by the general formula (1) include ethylene
glycol dimethyl ether, diethylene glycol dimethyl ether, triethylene glycol dimethyl ether, tetraethylene
glycol dimethyl ether, polyethylene glycol dimethyl ether, diethylene glycol monomethyl ether,
diethylene glycol monoethyl ether, diethylene glycol monopropyl ether, diethylene glycol monobutyl
ether, diethylene glyeel diethyl:ether; diethylenerglyeokpropyllethiei diettniéné glyzot dibutyl ether,
ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol monopropyl ether,
and ethylene glycok monebutyt etherz »oO@hglytol ethers Feplesented by the gerieral T6fAfifila (1)
glycol ether preferably has n of 1 to 2. When one of Rl and R2 represents hydrogen, the other
preferably represents amakybgrotmpdravingh dsto 2rcarsds atohis: @nd whieh M%ﬁd‘ RY'edch
represent an alkyl group, Rl and B2 each preferably represent an alkyl group having 1 to 4 carbon
atoms. n of@ o Niork ATay-caEse degradation irf Bofpatitiifty With FuBBer: A AT §¥otp Raving 5 or
more carbon atoms tends to degrade permeability to contamination on the surface of the mold (cavity
surface). molThe giycol ethérstmay b $éd a5 they are or by mixing with water, alcohols such as
methanol, ethanol, and n-propanol, or an organic solvent such as toluene or xylene. In the case where
the glycol ethers are mixed with an organic solvent, an amount of the organic solvent is generally 50
parts by weight (hereinafter, aggrfykat%%%p@ftﬁ;&%£es§Hgng@g§tI@%nerally 20 parts Or less with
respect to 100 parts of the gly ers—-A-conventionatly used refeasing agent may be used in an
appropriate amoun{gsfrggugg?o}nn the Gase where the releasing agent is used, its use amount is 10
parts or less, and most generally Z to EY parts with respect to 100 parts of the unvulcanized rubber

material and glycol.gthers in gOtng ar Sil;lggmyIg@r@;egﬂgbb@@cgntﬁim%asaafmaﬁnmm@mtént a single
substance or a mixture of natural rubber (NA), chloroprene rubber (CR), butadiene rubber (BR), nqtrile
rubber (NBR).gthylene, propylene dieng-ribberd EP RW) rethylenespropylenesrublier;(EPM), styrene
butadiene rubber (SBR), polyisoprene rubber (IR), butyl rubber (lIR), silicone rubber (Q), fluorine
rubber (FKM), or they anixed; angd a vhleanization accekeratoryd reinforcimpagent id e like as
required. The unvuicanized rubber is vulcanized in the mold and converts into vulcanized rubber.
Preferred exampies of thé:anvultanizedaebhber riclade EPDW, RPM, SBR, NBR, BR, and amixtu e
thereof. EPBM is a copolymer formed of a cyclic or non-cyclic monomer having ethylene, an
o-olefin excluding thglerie, idndratidcoriligate’deaBR DERE  ES Be mbré Spatitic? E”ﬁjj%/?%.a
terpolymer formed of ethylene, ana-olefin (inparticular, propylene) excludirégetw(l%n% aﬁqd Cf);lfpolyene
monomer describedl Helot. ExampfesSsrthe §6lyehe morofierantiide: dicyclopentadiene: -
1,5-cyclooctadiene; 1,4-byclooctadiene; 1,6-cyclododecadiene; 1,7-cyclodo iene;.
1,5,9-cyclod68e&atie; 1 r4-63(?(%ﬁ‘(?ﬁ'[%\bl?é}?e;51,ﬂ‘-jciycIc(fheﬁa%ﬁlerﬁjer;en%(;ergiirrf(zjaff iéar%?%%eihylene
norbornene; ethylidene norhornene; 2-methyl pentadiene-1,4;.1 3-hexadieng; 1/6-heptadiene;
methyl-tetrahyd roianjé%e;gaﬁﬁ 1?4%%&%8%%% A%§ %gorpagﬁ\y%n%??’zJé]lffgn%aé%@o%?ngor%gm%r%sg,gea g%olymer
preferably contains 30 to 80 mob% of ethyl .1 to 20 mol% of polyene, and the balance of a-olefin.
A terpolymé%’r%%?e JE)?&GFS&?%@%%%%%%O%?% (%ol% of ethylene. Further, a terpolymer preferably has

awwooney\/SCOSHXQQE;ﬂﬂQ%QQ&%J@E%%E%%QV@ view showing a third embodiment of .
the sﬁeet for regenerating a mold of the present invention;
FIG. 7 is a perspective view showing a modified axample of
projected lines of the first embodiment;
FIG. 8 is a perspective view showing a modified example of
projected lines of the second empodiment;

FIG. O is a perspective view showing a mod:ified example of



SBR preferably has a styrene content of 15 to 30 molt and a Mooney viscosity ML144 (100C) of 20 to
80, and preferably 35 to 60. NBM preferably has an acrylonitrile content of 20 to 60 mol%, and
preferably 25 to 45 mol%, and a Mooney viscosity ML1+4 (100C) of 20 to 85, and preferably 30 to 70.
BR preferably employs 1,2-polybutadiene or 1,4-polybutadiene alone or as a mixture and preferably
has a Mooney viscosity MI.144 (100C) of 20 to 85, and preferably 30 to 60. The glycol ethers are
mixed with the unvulcani zed rubber and converted into an unvulcanized rubber material. In this case,
the glycol ethers are generally mixed in an amount of 10 to 60 parts, and preferably about 15 to 25
parts with respect 1o 100:parts of the unvuicanized-rubbesn The glycol ethers preferably have a boiling
point of about 130 to 250C. That is, molding is generally conducted at 150 to 185C. In the case where
the boiling point orzthesglycolethers is lowerthan 1 30C cevaperatidn daking eleanifgds Sighificant and
thus a cleaning operating environment may degrade. In contrast, in the case where the boiling point
thereof is higherthan 250G, evaporation invoives tifficulties «ind e giycoletRérs fermdin in the
vulcanized rubber. Thus, the vulcanized rubber may break or the like during taking out from the mold
due to reduded: strepgtiyand contantination cannot sufficiently be peeled off from the surface of the
mold, to thereby degrade cleaning operability. . Note that the mold cI&aning n&qt%ig{ Zo%ontaining
as a mother materfal Shelnvalcamizearabber Matefisl Hia) coftdin 8 A" reinforeing agent an
inorganic reinforcing agent (filler) such as silica, alumina, calcium carbonate, aluminum oxide, or
titanium oxide 1Athistcdse’ a- G HMOUnt o tﬁer?gﬁo%iiné%éege%f?ssgrne%e%aﬂf %g} %ﬂio%lqéo parts

with respect to 100 parts of the unvulcanized, rubber. As descrj leasir maybe
mixed. Examples &f'the refedSirfy BgeRtRciude stearic g%%wc%,llﬁ%e %t%é%?g?ef,%%n%a?%ggwﬁiﬁontan
wax, and stearyl ethylene giargi e. The releasing agent may be mixed in an amount of 1 to 10 parts
with respe&%%dﬁ'pﬁtg of the %ﬁv%%a%?z%ﬁ%&bber. Next, a secondexample of the item (A) , that
is , themold cleaning material 2 for removing contamination will be described. The second example
includes as a mother material an unvulcanized rubber material formed of a mixture of unvulcanized
rubber and at least one of jrpidazoles: and imidazol esx(imidasotes andiordmidazoles). In the second
example, a part different from the firSt example will be described mainly. Favorable results can be
obtained by using iraidazoles represented by the felowing general formuld (2n<Tylpiearekamples nf
such imidazoles include: 2-metnyeimidazole; 2-ethyl-4-methylimldazOle;2-phenylimidazole;
1-benzyl-2rmethybimidazQle; 2,4-diamino=6-[2'=metimydimidaeolyl-(11)jethylosstriazine;and
2,4-diamino-6[2'-ethy1-4'-methylimidazoly1-(1')]ethyl-s-

PTG, 1 shows a first embodiment of a sheet for regenerating

a mold of the present invention. The sheet for regenerating a mold
accordingtx>thisembodimentincludeseapluralitycyfprojected1ines
(belts) formed of a mold cleaning material 2 containing as a main
component an unvuleoanized rubber-based composition on both sides
of a substrate sheet 1. In this way, the mold cleaning material
2 1s formed intc a belt#iike_pattern. The projected lines as
constitutional components of the pelt-like pattern are arranged
parallel to each other with a distance the;ebetween. In this
embodiment,theprojectedlimesareeachform@jtohaveatrapezoidal
sectional shape.

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



triazine. RTR (2)

for‘allowing;thenmﬂxicleaningnmterialQ‘UJproject. As properties
required for the substrate sheet 1, the substrate sheet 1 preferably
withstands a flow pressure of the mold cleaning material 2 flowing
inte the cavity and preferably withstands a molding temperature
(generally, 100 to 160°C). From a viewpoint of withstanding the
flow préssure, the substrate sheet 1 preferably has a tear strength
of 8 N or more. A Lear strength of less.than 8 N allows sasy tear
of the substrate sheet. However, in the case where the substrate
i sheet is too hard, a guide pin or the like provided in the mold
may be damaged, and thus appropriate hardness must be selected.
The substrate sheet 1 providing strong adhesion (having grip
property) with the mold cleaning material 2 is preferably selected
such that the substrate sheét 1 and the vulcanized mold cleaning
materialEareintegratedandtakenoutwhenthesheetfoxregenerating
zamold:hstakencmﬂ:ofiﬂuamoldafternmldingf The reascon is because
1f the mold cleaning material 2 is peeled off from the substrate
sheet 1, the mold cleaning material 2 remains in the mold {cavity)
and is hardly removed.

Examples of the substrate sheet 1 incluae a paper sheet, a
cloth sheet, and a plastic sheet. Of those, in the case where a
paper sheet or a clotn sheet ig used, a part of the mold cleaning
material2providedonthesurfaceofthesubstratesheet1isembedded
in the substrate sheet 1 and an anchor effect improves. Further,

the substrate sheet 1 has relative flexibility and easiiy deforms
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In the formula (2): R represents H or a substituted or unsubstituted straight-chai
having less than 11 carbon atoms; and Rs may be identical to or differegt fromalena%d;?hctjrrbon IO
Favoraple results can be obtained by using imidazolines represented by the following genéral formula
(3). Typlc_:al_ examples of Such imidazolines include: 2-methylimidazoli e; 2-methy1-4-ethylimidazol e;
2-phe_nyI|_m|dazoIine; 1-benzyl-2-methylimidazOl1lne; 2-phenyl-4-methy1-5-hydroxymethylimidazoliné'
g,j-g!am!no-G{Zc-methylim dazolinyl-(11)]ethyl-s-triazine; ’
,4-diamino-6[2'-methy1-4r-ethylimidazolinyl-:(1')]ethylostriazine;1-cyanoethyl-2-methyl midazoline;and
1-cyanoethyl-2-methy1l-4-ethylimidazoline, sN.kR e idr face of the mold, yand t’nu)sg “he ’

mold cleaning material 2 can be sufficiently adhered to the mold.
Meanwhile, in the case where a plastic sheet is used, sufficient
pressure for £illing the mold cleaning material (having a belit—like
shape) 2 throughout the cavity increases when the plastic sheet
is sandwichedbetween themolds andpressured forcleaningthe surface
0f the mold. Further, the substrate sheet 1 hardly tears during
heat molding or peeling off (releasing) from the molds.

Examnples of the paper sheet include Japanese paper, foreign
paper, synthetic paper, and mixed paper. Of those, Japanese paper
has an appropriate rough surface and is capable of improving the
snchor effect of the mold cleaning material 2 and enhancing adhesion
with the mold cleaning material 2 (having grip property). Fromthis
viewpoint, Japanese paper is preferred. The paper sheet to be used
has a basis weilght within a range of 20 to 250 g/m*, and preferably
30 to 100 g/m°. |

Examples of the cloth sheet include a woven fabric, a nonwoven
fabric, and a knitted fabric. Of those, awoven fabricand anonwoven
fabric containing long fibers zach have an apprdpriate rough surface
and are each capable of improving the anchor effect of the mold
cleaning material 2 and enhancing adhesion with the mold cleaning
material 2 (having grip property}. Irom this viewpoint, the woven
fabric and the nonwoven fabric containing long fibers are preferred,

and the nonwoven fabric ismore preferred fromavi ewpoint of uniform



In the formula (3): R represents H or a substituted or unsubstituted straight-chain hydrocarbon group -
haying less than 11 carbon atoms; and Rs may be identical to or different from each other. Next,
a third example of the item (A) , that is, the mold cleaning material 2 for removing contamination will be
described. The third example includes as a mother material an unvulcani zed rubber material formed
of a mixture of unvulcani zed 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 arainoalcohols include: monoethanolamine; diethanolamine; t
ethanolamine; N-methylethanolamine;N,Nsgimethylethanolamine; N, N-dibatylethanctamirve;
N,Nsdleth)(/jletJF% olamine; N-methyl-N,N7diethanolamine;2-amino-2-rnethylpropanol; 3-aminopropanol;
and 2-amig%r&99ngjoly@5@@g¢, the,item«B)p thatiscthe molucleaning materiak2 forrimparting
releasability will be described. In this case, an unvuicanized rubber material formed of a mixture of
unvulcanized.rebbet and.a releasing.agentis used-as-a mother material FApare diffetént-fém the first
example will be described mainly. Examples of the releasing agent include: a long-chain fatty
acid such as stearic-acgidior hehenic acid armetalsaivoba fong-chalrffatiFadd stich &S Sirt stearate
or calcium stearate; ester-based wax such as carnauba wax, montan wax, or a partially _sggonified
ester of mertanic-acid;&f longrehain fattytasit ditide SUERES Stéar St iarhide; and paraffins
such as polyethylene wax. The mold cleaning material 2 can be obtained by n_]iﬂn tp:%
unvuicanizetirubbehand the refeasiifafént By ‘a KiidWh Hiethiod 16r Exampie; by using a calender roll
or the like, and can be obtained by a method involving forming an uncalvanized Jpaterial in
advance, fixingthe reldaging dgemt; -dnd tHe ﬁRe.GlhgthI%“Caé?‘{g,Gthaé e ésefssinéz%b%%iﬁjiggﬂ in an
amount of generally 1 to 50 parts, and rezferablg 3 toe%% parts with r%gp%totoglgg parts of the

P
unvulcanizédrabBer ﬁﬁt@ﬁaﬁ‘@rhjeﬁ%leng‘ilng gélempﬁrefera% y has a melting point of 200C or lower and

a boiling point of 200C or higher, ancimore preferably a-melting poinf of 3010 150G, Ehatds, molding
is generally condu&féﬁngtlfsgo to 200C7 Fr?ﬁ%%ase where the meli';ﬂr%t point of the releasing agent is

higher thaq gg?tc {gh_e reg)%?sicgg nt dogg not gffugg todhe sufase of the praldalnthe case where
the boiling poin Lfﬁler'eof‘ls ower than 200C, the releasing agent may effuse to the surface of the mold

but evapor}%elsY é‘&qdﬁseﬂ@c@@pm&ee‘?a”m QUi de Amethad-af producingtheé Sheetfor
regenerating a'mold involves using the substrate sheet 1 and the mold cleaning materiel 2 and is .
conducted asfollows, for,example: Fhatsis the meeld eleaningsmaterial2 is knbaded with'a ontinuous
kneader or a batch kneader, and is arranged on both sides of the substrate sheet 1. Then, the whole is
sandwiched and pressed betweenitwonmelds eachihaving:a ¢ohéave part cBfrespondingtd a belt-like

pattern of the mold cleaning material 2 The resultant is rolled or cut into arbitrary dimensions .
roving the anchor effect of the mold cleanling

from viewpoints ¢f impr
material 2 and enhancing adhesion with the mold Cleaning.material
2 (having grip property), a plastic sheet subjected to surface
roughening treatment, a plastic sheet subjected to perforaticon
treatment, a porous sheet, and the like are preferred. The porous
sheet is formed of polypropylene, for example.
Thecﬁﬂ@nﬁionscﬁ?theb@lt~iikepatterncﬁfparallelpmojected
lines formed of the mold cleaning material £ are arbitrarily set
jjlaccordancexﬂithtjuzsize,ar;angement,aﬁdﬁﬂlelikecﬂfthecavity

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

a viewpoint of efficient air ventilation, as the dimensions. ILor
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In this way, the sheet for regenerating a mold can 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 may be
covered with the mold cleaning material 2. In the case where the gap part is covered, a thickness of
the covering is preferably 20% or less of a thickness of the projected lines. A method of cleaning
the surface of the mold (cavity surface) by using such a sheet for regenerating a mold can be
conducted as follows, for example. That is, as shown in FIG. 2, the sheet for regenerating a mold is
sandwiched between an upper mold 11 and a lower mold 12. In this way, a part of an opening of a
cavity 13 'Sr%goﬁlf%% by the projected ings, (mold; cleaning materiat 2) rangvather parts of the opening is
not blocked by the projected lines (mold cleaning material 2) and remain opened. Then, mold clamping
is conducted in this states In this way, the mald gleaning material2:ofthe sheetforrdgererating a mold
is pressed against the surfaces of the upper mold 11 and the lower mold 12 and is filled into the cavity
13. At this {jime, @ir in the gavity 13 is diseharged from thé otherparts ofthe opening of #5é eavity 13
not blocked by the mold cleaning material 2 while the mold cleaning material 2 is filled into the cavity
13, and the meld:cleaning:material @ isifilled thronghbut theloavig 13 thatist a“Gay Betibeen the
adjacent (opposing) mold cleaning materials 2 serves as an air vent gap. Next, heat molding is
conducted tim thisistate. In this way, the mold cleaning material 2 containing as a main component an
unvulcanized rubber-based composition is heated and vulcaniz%edﬁinto vulctanizeq juqurra}nd-is
molded into a shapefihe cavif E3NAL this (A8 LEGNTAMRAGEN if the diVinF13 integrates with
vulcanized rubber 2a (see FIG. 3). Then, as shown in FIG 3 the upper.mold e r mold 12
are removed,aridtheldhectTor Taganarating & ﬁ%oﬁdqggrgl]éass}é%? Etgtﬁ'\fg :tLi(rgﬁ%e%t lgég)é?a%(i}r%%on on the

surface (surface of the cavity 13) of each of the upper.mold, 11 and the lower mold 12 is;trapsferred to
and integr&tedSfith thBS/afcanZed Tibber ar%ﬁ : Elsg%rﬁ%r\}ed. In'this way, the cleaning is conducted.

In the case where releasatilty is mparted.to Jne suyiac (uface of the:eayily 43:afaenel the pper
t |

mold 1 and’thé SweF nfio daJS.Z, e same procedure is repeated. During heating and vulcanizing, the

releasing agent,in the mold Gleaning materjal 2;effuses-and impads seleasability thratighou the cavity

13 (attachesthe releasing agent). FIG. 4 shows a second embodiment of the sheet for
regenerating a,meld,of the present invention i, the; sheetfarregenesatingtameld aecordingyto this
embodiment, the beltTlike mold cleaning material 2 is formed on one side of the substrate sheet 1.
Other parts.are similar to those-of thesshestfor regenerating« motthaceording s the firsttémbodiment
shrnNm in FIG. 1, and the same parts are represented by the same reference numerals. In the case
where the sheet fos regeneratingzanmold actordingetd thecsetonickemboRBREIS USE, as shown in
FIG. 5, the sheet for generating a mold is folded such that the substrate sheet 1 is arranged inside and
divided sections oftheisabstitecshésticobtdifet Byl BEHYFSIEG bhpose B3th bthér. A this way,
the sheet for regenerating a mold according to the second embodiment provides, similar acg:tg)ns and
effects as thoseiof thersheet f6r FégeRsrating s Aitd 2eebRInG 15 the firdbSmbodiment ™ “ FIG. 6
shows a third embodiment of the sheet for regenerating a mold of the presentinyentjon.cn the sheet
for regenerafifig % ricl@of Hhis eMbaaimE Rt proj ectad Tinds in the sheet for regenerat g a mold
according to the first embodiment shown in FIG. 1 are formed vertically.a izontally.qn.both sides
of the substat& SheBE i ?higwgﬁ%egr%ofd? Cleanir ﬁ]%?gr?al ?His%figFm%%?rg'[&;(;% gﬁgﬁigﬁm%em.
Other parts are similar to those of the sheet for regel ting.a g rdingnto the first embodiment
shown in FIG! 1, HHd thEe% same ﬁ%ﬁg arlesr‘epF%‘seengtjt(;cglleef){)?I t%sa%%ﬁgggnce %Dﬁmerals. Tf;@sheet for
regenerating a mold according,to the third embodimeatpravides-similaractions-and effects as those of
the sheet for regenerating a mold according to the first embodiment. Note that in the third embodiment,
for favorable, air y@{lﬁg@@@@xs%ypmt@oshg@tmm aibpermenbility is preferably Gsed) and
projected lines formed vertically and horizontally preferably have different heights. Note that in the first

to third emhodimentsthe-projeatedn of removing contamination from the surface
of the mold (cavity surface).
First, a firstexampleof the item (A), thatis, themoldcleaning

material 2 for removing contamination will be describped. The first
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lines each have a 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 viewpoint of
cleaning throughout the cavity 13 even in the case where the opening of the cavity 13 is small, a top
part. of each of the projected lines is preferably formed non-flat. In the case where the top part of
each of the projected lines is formed non-flat, filling of the mold cleaning material 2 may be started
without blocking the entire opening of the small cavity 13. Thus, by applying such a sheet for
regenerating a mold for cleaning of the small cavity 13, excellent filling property can be obtained. From
a viewpoint.of.fusther improying: filling-property of the mold: cleahing hraterial-2; & curlature-radius
(curvature radius of a section perpend Cular to a longitudinal direction of the belt-like pattern) of the
top part is preferablyowithin airangecof 072 ton3:0lmm. Eermatioref-a AoA-flat toipart allows a wider
base part and assures an amount (volume) ofthemoldcleaningmaterial 2. Thus, even if the cavity 13
having a large velume isipreseritdn flve nold; thevanfourt of thé'méld cleaning material 2 is not
insufficient during cleaning, and insufficient filling of the cavity 13 can be prevented. For example,
the non-flat top part may be obtained 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 the lower projected line,
obliquely at an angleRor [aterally &t dnariglel of 80 As-arother éxamiple, the fon-flat top part of the
projected line may be obtained by forming dotted projected parts on the flat surface of the lower
projected line. As still other examples, the top part of the projected line of the first embodiment (see
FIG. 1) may be formed int arﬁlome-sha e (non-flat s ) to form. -flag top, shaw/FIG. 7, and
the top part Bf thé ;)Y%Sjrerfiltle%i line'df the s éégr?g %?ngbgé%%%%%?s\i% %gé%inaé bg%prr%jzegginto a
dome-shape to form a non-flat rt s n rther. the.top part of the, prej @ line of the
third emboéi?‘ﬁé:r?ts(es%e ]ﬂfgr gfﬁgﬁgﬁog%weﬁalﬁgoag%b&%éﬁrﬁ% to forma noﬁl-flaltﬁffp% part shown in

FIG. 9.  ,Other examples of the nansflattap part o the projected linednaludena riorkflatiop part

f

shown in FIC?. 10(ga) and obtained by forming a top part into a dome-shape and forming a lower part to
have a rectangular, section;-a pensflat.topypa shewn m ki H)(m) arcefardred: to-have @ substantially
triangular section with a curved top part; a non-flat top part shown in FIG. 10(c) and formed to have a
substantially;pentagenalsestion:witha aerved top part; a non-flat top parts shown in FIG. 10(d) and
obtained by forming the dome-shape of FIG. 10(a) with a small width; a non-flat top part shown in FIG.
10(e) and formed tn:havela semicitciiarsSectioh; andear Ror<aE t65 PartsHoivi HEFIG Fo®tand
formed to have a triangular section (with sharp top). FIG. 11 shows a fourth embodiment of the
sheet for refyenerating &) mold-dhte prasehtiiveRtiBRIn the"shdet fof FeGereratifig 2/molf according
to this embodiment, a plurality of truncated cones (dots) formeq of the mold c%%a ing material 2 are
present on bt sidesiértie SibstRiE Sheet 17 P tHIS Wl thd moTd cleanihy m%ntteriaeitfi%‘fbrmed into

a dotted pattern. Other parts are similar to those of the sheet for regenerating a mald acgareing to the
first embodifieAEERGWR A EIEE Hnd tE §5me parsdre ?eiﬁr%%eﬁeedn Eygthgcg)éme rgfﬁ&ce

numerals. In the fourth embodiment, the shape of each of the dots (mold, Cleaning material 2) is a
truncated coNBS However . %Jeegﬁapgiﬁg%of iSOt T f)aar%%ulary limited, and g(amples of the shape

include a cone.a pyramid, 4 colun, & tectanavjay colum, cylider. anda rectasgularaylinder. Of

those, from & '\/lewpcﬁnt of’gleéhlng throughout the cavity 13 even if the opening of the cavity 13 is

small, a top,part, of eagh of the dots is preferably farmed non-fiate similar to.those showy imEIGS. 7 to
10. For exa?‘ngle, the shape of each of the dots may be: a cone as shown in FIG. 12; a pyramid (not
shown); a ¢pne-on pyranld having.a cured-top) el showm;Loxadiungcated ceme, colamhsrectangular
column, cylinder, rectangular cylinder, or the like (not shown) having a non-flat top (inclined surface,
uneven shape; s theJikele £ by Next gimensigns ot the:mold clearing niaterial of thelpresent invention
will be described. The width of the projected pattern refers to a value at a base part of the proj ected
pattern . Far exampleg:ibe width okthe-belt-like or tatticeprojekted pattefv Fefers te:AVallue in a
direction perpendicular to the longitudinal direction. The width of the dotted projected pattern refers to
a small diameter . offasbase part of acirelerorevdlst AERGHE BT A-SHoreT &idé dfid b&de Part of a
rectangular. shape. In other cases, the width refers to a minimum diameter of a threegaoin;tinscribed
circle. The distance befweeh the aifaseftplojeetéd patisiisTefers t6'a tiktatite GBtWeen abase part
of a wall surface of one of the projected patterns and a base patt of a aSLI s:Lurfa%%euof tpgva}g}j%cent
projected pattért IR wallSurfAcEs oppo<iAg Bach StHer SiRthe cade Where the pattern has a round
base part (having a fret shape), the width and distance refer to values obtained by using a point at
which an extended line of a straight line part of a selc}ional wall of the projected pattern intersects a
plane having the projected pattern formed thereon as a measurement point. In the case where the
mold cleaning material having a certain thickness is formed on the substrate sheet and the projected
pattern is formed thereon, the width and distance refer to the width and distance of the projected
pattern on the surface of the mold cleaning material having a certain thickness and not the width and

distance of the surface of the substrate sheet. Inthe case where the mold cleaning material having a
rartain thicknece iec nnt formed the width and dictance rafar to the width and dicetance nf the nroiectead



of the substrate sheet The width and distance are set in accordance with the dimensions of the mold
forming the projected pattern, and may be confirmed by 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 where the mold cleaning material having a constant thickness is formed on the
substrate sheet, the surface of the mold cleaning material having a certain thickness, and in the case
where the mold cleaning material having a constant thickness is not formed, the surface of the

substrate sheet) of the base part of he projecied pattern=The thickness is:setinaccordance with the

dimensions of the mold forming the projected pattern, and may be confirmed by measuring the
produced sheet far regensrating-a mold by usng athickness measuring deviceisuch asa dial gauge.
 The curvature radius of he top part is set in accordance with the dimensions of the mold forming the
projected pattern.-andJmay be canfirmechby-measuring ¢he=procdeed sheet formegenetatiriya mold by
using non-contact three-dimensional measuring device. Next, examples and comparative
examples will he deserihed. However,lthe-present inventiorris Aetlimited 't the examplesSExamples
(Paper sheet) Japanese paper (thin paper) was prepared as a substrate sheet. The Japanese paper
had a thickhesseaf:(.d5 mmmarkd basis weight oAb g/REZTCoth ¥héaty ASFuRbond ndnwoven fabric
formed of a polyester long fiber (Eltas 101070, available from Asahi Kasei Corporation) was prepared
as a substrateshéet. Thef AGARWoven fabric had a tear. strength of 8.5 N, a thickness of 0.35 mm, and a

basis weight of 70 g/m2. (Plastic sheet) Aperforated sheet, anon-perforate%shee‘}t{ and a.porous sheet
The glycol ethers may be used as they are 0r Dy MIALLG With

water, alcohols such as methanol, ethancl, aﬁd n-propancl, or an
organic solvent such as toluene or xylene. In the case where the
glycol ethers are mixed with an organic solvent, an amount of the
organic sclvent is generally 50 parts by weight (hereinafter,
abbreviated as "parts") or less, and most generally 20 parts or
lesswith respect to 100 parts of thegliycolethers. Aconventionally
usedreleasingagentmaybeusedinanappropriateamountaszequired.
T the case where the releasing agent is used, its use amount is
10 parts or less, and most generally 2 to 5 parts with respect to
iOO parts of the unvulcanized rubber material and glycol eﬁhers
in total.

The unvulcanized rubber contaiﬁs as a main component a single
substance or a mixture of natural rubber (NR), chloroprene rubber
(CR}, butadiene rubber ({(BR), nitrile xubber (NBR), ethylene
propylene diene rubber (EPDM), ethylene propylene rubber (EPM),
styrene butadiene rubber (SBR), poelyiscprene rubber {IR), butyl

rubber (TIR}, silicone rubber (&), flucrine rubber (FEM), or the
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were prepared as substrate sheets.Of those, a polyethylene terephthalate film, a polyimide film, a
polyethylene naphthalate film, a nylon 6 film, and a polypropylene film were prepared as the perforated
sheets. Apolyethylene terephthalate filmanda nylon 12 film were prepared as the non-perforated
sheets. A polypropylene porous sheet (available from Nitto Denko Corporation) was prepared as the
porous sheet. The perforation treatment involved forming circular pores each having a diameter of 1
mm vertically and horizontally at a pitch of 2 mm. The substrate sheets each had a thickness of 50 pm.
(Mold cleaning material) 100 parts of ethylene propylene rubber, 50 parts of silica powder, 5 parts of
titanium oxide,2 pasts,ofan organic peroxide fr-butyd=4.4-bis(tbutylperoxywvaleratel 10partsof
imidazole{2,4-diamino-6-[2 methylimidazoly1-(11)]ethyl-s- triazilael, and 5 parts of montan wax were
kneaded with.a: kneader, o.thereby prepane ameltdcoleaning matefialf (Examples e 7)2nd

the like as required. The unvulcanized rubber is vulcanized in the

mold and converts into vulcanized rubber. Preferred examples of

theunvulcanizedrubberincludeEPDM,EPM,SBR,NBR,BR,andénﬁxture

thereof.

EPDM is a copolymer formed of a cyclic or nen~cyclic monomer

having ethylene, an a-olefin excluding ethylene, and a disconjugate

double bond. To be more specific, EPDM is a terpolymer formed of

ethylene,ana"olefin(inparticuiar,propylene)excludingethylene,

and a polyene monomer described below. Examples of the polyene

monomex include: dicyclopentadiene; 1,5-cyclooctadiene;

1, 4-cyclooctadiene; 1, 6-cyclododecadiene; 1, 7~cyclododecadiene;

1,5, 9~cyclododecatriene; "1, 4~cycloheptadiene;

1, 4-cyclohexadiene; norbornadiene; methylene norbornens;

ethylidene norbornene; Z2-methyl pentadiene~-1,4; 1,5-hexadiene;

1, é-heptadiene; methyl-tetrahydroindene; and 1,4-hexadiene. AS

copolymerizationratioofnmnomers,aterpolymerpreferablycontains

30 to 80 mol% of ethylene, 0.1 to 20 mol% of polyene, and the balance

of g~olefin. A terpolymer more preferably contains 30 to 60 mol$

of ethylene. Enrther,aterpolymerpreferablyhasaMooneyviscosity

MLisq {(100°CYy of 20 to 70.

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

Mooney viscosity MLy (100°Cy of 20 to 80, and preferably 35 to
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The mold cleaning material was applied to both sides of the substrate sheet (Japanese paper,
nonwoven fabric) so as to project into apattern (belt-like, lattice, or dotted) and dimensions (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 (plastic sheet) so as to project into a pattern (belt-like,
lattice, or dotted) and dimensions (width, thickness, and gap) shown in Table 2 described below.
(Examples 16 to 21) The mold cleaning material was formed into a belt-like pattern (see FIG. 7) having
each sectional shape (see FIGS. 10(a) to 10(e)) and dimensions (width, thickness, curvature radiusof
top part, agg gap) as shown in Table 3 described below on both sides of the substrate sheet. Note that
the curvature'radius of a top part refers to a curvature radius of a section perpendicular to a

longitudinal directig RO%EheefQ%Eﬂifﬁ pattern. (Comparative Examples:t and:2) Thesmoldideaning

material was formed into a uniform flat pattern (a sheet having a uniform thickness) on both sides of
the substr%tr%s%e&jggggg@?sg@%@em nonwaven fabrc)i(see:Tables 4odéscribéd-beldowy. (©omparative
) " .

Examples 3 to
of 20 to 85, and preferably 30 to 70.

BRpreferably employs 1, 2-polybutadiene or 1, d~polybutadiene
slone or as a mixture and preferably has a Mooney viscosity Mhig
(100°C) of 20 to 85, and oreferably 30 to 0.

The glycel ethers are mixed with the unvulcanized rubber and
converted into an unvulcanized rubber material. In this case, the
glycol ethers are generally mixed in an amount of 10 to 60 parts,
and preferably about 15 to Z5 parts with respect to 100 parts of
the unvulcanizedrubber. Theglycoiethersprefexablyhaveaboiling
point of about 130 to 250°C. That is, molding is generally conducted
at lBO.to 185°C. In the case where the boiling point of the glycol
ethers is lower than 130°C, evaporation during cleaning 1is
significant and thus a cleaning cperating envirconment may degrade.
In contrast, in the case where the bolling point thereof is higher
than 250°C, evaporation J'_I‘EVOIIVES difficulties and the glycol ethers
remain in the vulcanized rubber. Thus, the vulcanized rubber may
break or the like during taking out from the mold due to reduced
strength, and contamination cannot sufficiently be peeled off from
fhe surface of the mold, to thereby degrade cleaning operability.

. s _— s
Note that the mold cleaning material 2 contalning as a mother

material the unvulcanized rubber material may contain 4as a



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) on both sides of the substrate sheet (honwoven fabric) (see Table 4 described
below). (Filling factor, filling property: Examples 1 to 15, Comparative Examples 1 to 5) Cleaning
of a mold was conducted by using the thus-obtained sheet for regenerating a mold of each of
Examples 1 to 15 and ComparativeExamples 1. to 5. This mold was a mold for transfermolding used
for resin moJding.of a sgmisenducton devige; and-was formed ofaareuppér Meld’and &16wet mold each
having a rectangular surface (opposing surface) of 24 mm x 91 mm. A shape of each cavity under
mold clamping was airectangulan paratielepipetkhaving diriansions!sra Fify x5 it &2 i (height).
Sixteen cavities were formed, and two rows of eight cavities were arranged parallel to each other. A
distance between thetwetrows:was 10=mnsand g distafide befwéér Adjicent ¢alifies in each row
wasl mm. Evaluation on filling factor was performed by evaluating qfillinggfactort%f %garvli{[fg having the
lowest fillipg prapertyl of the sixteeh cavifiesPTRE Filllig Fabfotwas determindd by 2 ratio of a base
area of the caVity to a base area of vulcanized r_ubberﬂtgeat molded intoqa:L G vétgeggg&%@&ugh
cleaning. Arsheet forireganietating a mold Raving X filfte factor of 1009 was represented by 0, and a
sheet for regenerating a mold having a filling factor of less than,100%, fepresented; s~ Tables 1,
2, and 4 shovitHe re%ﬁﬂ@?&l%fe‘tﬁai'tg?b?eé Tonditions ﬁ%[&?eé :'laﬁé%si%\eln%gofgtﬁe §he@et for regenerating
a mold adjusted to the same dimensions as those of the mold surface-amold:clamping gap of the
mold of 0.5 Hif© aTRolding temperitire OF ?9%&;%% a“r%d%\%%ir%g of 5}Err§n0in. (Filling factor, filling
property: Examples 16 t% Zla, C%@E)naar tive Example,6).., s-Cleaning of a mold wasweonducted by
using the thig-6htaiiied SHeet for regenerating a mold of each of Examples 16 to 21 and Comparative
Example 6, This n}olgg\%@ mald for fransfer moldingused fer resimmolding of a semiconductor
device, and Was formed of an upper mold and a lower mold each having a rectangular surface
(opposing surface),of, 24 mm 9% BunrA shape of eaeh cavifywurder mold clamping wwas afectangular
parallelepiped having dimensions of 2 mm x 2 mm x 2 on (height). Twenty cavities were formed, and
two rows of fen gavities:were-arsanged-paraiiel tezeac othét. Aedistantelbetwee thé 1o Yows was 10
mm, and a distance between adjacent cavities in each row was 2mm. Evaluation on filling fgctorwas
performed by-evaluating a filing factorof-ar cavity-having e Towastfiting propettyof e twenty
cavities. The filling factor was determined by a ratio of a base area of the cavity to a base area of
vulcanizediuhbets heat motdedtinte acéavisy sHeps tibtigh CRAHinG A sﬁée\é%a Sh

i fégenerating a mold
having a filling factor of 100% was represented by 0, and a sheet for regenerat, .
) imgdazoies and imidazglines (iﬁédaZOLGS And/or EREGE S ines) . In

the second example, a part different from the first example will

be described mainly.

Favorable results can be obtalned by using imidazoles
representedkarthefollowinggene;alformula(2). Typical exanples
of such imidazoleé include: IZMmethyiimidazole;
P-othyl-4-methylimidazole; 2-phenylimidazole;
1-benzyl-2-methylimidazole;
2,4~diamino~6~[2‘~methylimidazolylw( "ylethyl-s—triazine; and

2 4~diamino“6[2‘~ethylw4'mmethylimidazolylw(l’)]ethylws~

triazine.

18



a mold having a filling factor of less than 100% was represented by x) Tables3 and4 show the results.
Note that cleaning conditions included: dimensions of the sheet for regenerating a mold adjusted to the
same dimensions as those ofthemoldsurface; a mold clamping gap of the mold of 0.5 mm; a molding
temperature of 175C; and a molding time of 5 min. (Cleaning property: Examples 1 to 15 and
Comparative Examples 1 to 5) The sheet for regenerating a mold having a filling factor of 100%
allowed cleaning throughout the cavity and was represented by 0. The sheet for regenerating a mold
having a filling factor of less than 100% involved insufficient of the cavity and was represented by x)
Tables 1, 2, and 4 show the resHltsr(Cteanthg property: Exam(?les 16 to 21 and Comparative
Examples 6) The sheet for regenerating a mold having a fi iP'lg factor of 100% allowed cleaning
throughout the cavity and was rg‘pr ented’ by 0. The sheet for regenerating a mold having a filling
factor of less than 100% involved insuffiCient of the cavity and was [Tabie I]] Examples

R

In the formula (2):E%represents}ioraaSubstiiutedcn:unsubstituted
Straightnchain_hydfocarbon.group having less than 11 carbon atoms;
and Rs may be identical to or different from each other.
Favorable results can be obtained by using imidazolines
representedbythefbllowinggeneralfbrmula(3). Typical examples
of such imidazolines include: Z-methylimidazoline;
2-methyl-4-cthylimidazoline; 2—phenylimidazoliﬁe;
1-benzyl-2-methylimidazoline;
2—phenyl»4wmethylw5—hydroxymethylimidazoline;
2,4—diamin0m6{2‘~methylimidazolinylw<l’)}ethyl—Smtriazine;
2,4wdiaminom6[2‘ﬂmethyl~4'hethylimidazoliny1~(1'}}ethyl—SW

triazine; lmcyancethylw2—meihylimidazollne; and

1wcyanoethyl~2—methyl~4—ethylimidazoline.

— N

R

Rh—g E

R | }R e (B
R>\

N
i

R
In the formula (3):erepresentsfioreasubstitutedcn:unsubstituted

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

and Rs may be ldentical to or different from each other.
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1 3t14'5 ISubstrate sheet Paper Nonwoven 5.0 5.0 fabric Lattice 2010 2.0 240 100 Dotted Moldcleaning
materia

Next,athixdexampleoftheitem(A),thatis,themoldcleaning
material 2 for removing contamination will be described. The third
‘exampleincludesaseimothermaterialenaunvulcanizedrubbermaterial
formed of a mixture of unvulcanized rubbexr 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 fellowing

saminoalecohols. That is, examples of the aminocalcohols include:

menoethanolamine; diethanclamine; triethanclamine;
N-methylethanolamine; N, N-dimethylethanolamine;
N, N-dibutylethanolamine; N,N-diethylethanclamine;
N-methyl-N,N-diethanolamine; 2-amino-Z-methylpropanocl;

3-amincpropanol; and 2-aminopropanol.

Next, the itém.(a), that is, the mold cleaning material 2 for
imparting releasability will be described. In this case, an
unvulcanized rubber material formed of a mixture of unvulcanized
rubber and a releasing agent is used as a mother maﬁerial. A part
differént from the first example will be described mainly.

Examples of the releasing agent include: a long-chain fatty
acidsuchasstearicacidorbehenicacid;ametalsaltofalonqﬂﬂmin
fatty acid such as zinc stearate or calcium stearate; ester-based
wex such as carnauba wax, montan wax, or a partially gaponified
esterofnmntanicacid;alﬁmgwchainfattyacidamidesuchasstearyl

ethylenediamide; and paraffins such as polyethylene wax.
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Felling factor Pattern Belt-like 3.0 3.0 -1-  Width Omal Thickness(mm) Gap(em)

The mold cleaning material 2 can be obtained by mixing the
unvulcanized rubber and the releasing agent by a knewn method, for
example, by using a calender roll or the like, and can be obtained
by s method involving forming an uncalvanized rubber material in
advance, mixing the releasing agent, and the like. In this case,
the releasing agent is mixed in an amount of generally 1 to 50 parts,
and preferably 3 to 20 parts with respect to 100 parts of the
unvulcanized rubber material. The releasing agent preferably has
a melting point of 200°C or lower and a beiling point of 200°C or

- higher, and more preferably a melting point of 50 to 150°C. That
is, molding is generally conducted at 150 to 200°C. En the case
wherethen@ltingpointofthereleasingagentiskﬁgherthan200°c,
the releasing agent does not effuse to the surface of the mold.
Tn the case where the boiling point thereof is lower than 200°C,
the releasing agent may effuse Lo the surface of the mcld but
evaporates, and its function cannct be carried out.

Amethodofproducingthesheetforxegeneratingamoldinvolves
usiﬁg the substrate sheet 1 and the mold cleaning matcrial 2 and
is conducted as follows, for example. That ig, 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 molds each having a
concavepartcorrespondingtoabeltwlikepatternofthemoldcleaning

material 2. Theresultantisroiledorcutintoarbitrarydimensions.
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(4)2520201.01.0 7.07.07.0100 1.0 beer_0 100

in this way, the sheet for regenerating a mold can 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
may be covered with the mold cleaning material 2. In the case where
the gap part is covered, a thickness of the covering ls preferably
20% or less of a thickness of the projected lines.

2 method of cleaning the surface of the mold (cavity surface)
by using such a sheet for regenerating a mold can be conducted as
follows, for example. That is, as shown in FIG. 2, the sheet for
regenerating a mold is sandwiched between an upper mold 11 and a
lower mold 12. In this way, a part of an opening of a cavity 13
is blocked by the projected lines (moid cleaning material 2), and
other parts of the opening is not blocked by the projected lines
{mold cleaningznaterial.2} and remain opened. Then, mold c¢lamping
is conducted in this state. 1In this way, the mold cleaning material
2oftheSbeetforregene;atingaﬁwldispressedagainstthesurfaces
of the uppér mold 11 and the lower mold 12 and is filled into the
cavity 13. At this time, air in the cavity 13 is discharged from
the other parts of the opening of the cavity 13 not blocked by the
moldcleaningmaterial12whiletﬂuemoldcleaningn@terial2.isfilled
into the cavity 13, and the mold cleaning material 2 1s filled
throughout the cavity 13. That is, a gap between the adjacent
(opposing) meld cleaning materials £ serves as an alr vent gap.

Next, heat molding is conducted in this state. In this way, the
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mold cl@aniﬂg'lnaterial 2 containing as a main component an
unvulcanizedrubbermbasedcompositioniskmatedandvulcanizedinto
vulcanized rubber and is molded into a shape of the cavity 13, At
thistime,contaminatimninthecavityl3jjmegrateswithvulcanized
rubber 2a (see FIG. 3). Then, as shown in FIG. 3, the upper mola
11 and the lower mold 12 are removed, and the sheet for regenerating
s mold is released. At this time, the contamination on the surface
(surface of the cavity 13) of each of the upper mold 11 and the
lower mold 12 is transferred to and integrated with the valcanized
rabber Za and is removed. In this way, the cleaning is conducte

Tn the case where releasability is imparted to the surface
(surface of the cavity 13) of each of the upper mold 11 and the
lower mold 12, the same procedure is repeated. During heating and
vulcanizing, the releasing agent in the mold cleaning material 2
effusesandimpartsreleasabilityfhroughoutthecavitle{attaches
the releasing agent).

TG, 4 shows a second embodiment of the sheet for regenerating

I"Ij

a mold of the present invention. In the sheet for regenerating a
mold according to this embodiment, the belt-like mold cleaning
material 2 is formed on one side of the substrate sheet 1. Other
parts are similar to those of the sheet for regenerating a mold
according to the first embodiment shown in FIG. 1, and the same
parts are represented by the same reference numerals.

Tn the case where the sheet for regenerating a mold according

23



Filling property oo 0 0 0 Gleaning

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

FIG. 6 shows a third,émbodiment of the sheet for regenerating
a meld of the present invention. In the sheet for regenerating a
moldofthisembodiment,projectedlinesinthesheetforregenerating
a mold accozding'tO‘the £irst embodiment shown in FIG. 1 are formed
vertically and horizontally on both sides of the substrate sneet
1. Inthisway, themold cleaningmaterial 21is formed into a lattice
pattern. Other parts are similar to those of the sheet for
regenératingaimold,according'U3the first embodiment shown in FiG.
1, and the same parts are represented by the same reference nunerals.
Tﬁe sheet foxregenerating&amoldaﬁcording1xathe third embodiment
provides similar actions and effects as those of the sheet for
r@generating‘a.mold according to the first embodimént. Note that
inthethirdembodiment,forf&vorableairvemtproperty,asubstrate
sheet having air permeabllity 1s preferably used, and projected
lines formed vertically and horizontally preferably have different
heights.

Note that in the first to third embodiments, the projected
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propertyoo 0000 [Table2] 89

lines each have a 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 viewpoint of cleaning throughout the cavity 13 even in the case
where the opening of the cavity 13 is small, a LoD part of each
o? the projected lines is preferably formed non-flat.

Thn the case where the top part of each of the projected lines
is formed non-flat, filling of the mold cleaning material Z may
he started without blocking the entire opening of the small cavity
13. Thus, by applying such a sheet for regenerating a mold for
cleaning of the small cavity 13, excellent filling property can
be obtained. Froma viewpoint of further improving fillingproperty
ofthemoldcleaningn@terial2,;acurvaturexadius(curvatureradius
of a section perpendicular to a longitudinal directicn of the
belt-like pattern) of the tep part is preferably within a range
of 0.7 to 3.0 mm. Formation of a non-flat top part allows a wider
basepartandassuresanamount(volume)ofthemoldcleaningnﬁterial
2. Thus, even 1f the cavity 13 having a large volume is present
in the mold, the amount of the mold cleaning material 2 is not
insufficientduringcleaning,andinsufficientfillingofthecavity
13 can be prevented.

For example, the non-flat top part may be obtained 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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10 - 2 13 14 14 Substrate sheet( 1 2 (8) (4) (5) (6) (7)

the lower projected line, obliguely at aﬁ angle, or laterally at
an angle of 90°. As another example, the non-flat top part of the
projected line may be obtained by forming dotted projected parts
onr the flat surface of the lower projected 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
into adome-shape to formanon~flattoppart showninrIG. 8. Further,
the top part of the 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 FI&. 9.

Other examples of the non-flat top part of the projected line
include: a non~flat top part.shown in FIG. 10(a) and obﬁained by
forming a top part intc a dome-shape and forming a lower part to
have a rectangular section;.a non-flat top patt shown in FIG. 10{b}
and formed to have a substantially triangular section with a curved
top pari; a non-flat top part shown in FIG. 10(c¢) and formed to
have a sﬁbstantially pentagonal section with a curved top part;
a non-flat top parts shown in FIG. 10(d) and obtained by forming
the dome-shape of FIG. 10(a) with a small width; a non-flat top
part shewn in FIG. 15(@) 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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(4) Mold cleaning material Pattern Bellike Dotted Latticet Belt-like Width (mm) 1.0 3.05.0 1.0

e{c. 11 shows a fourth embodiment of the sheet for regeneratin

3

a mold of the present invention. In the sheet for regenerating a
mold according to this embodiment, & plurality of truncated cones
{dots) formed of the mold cleaning material 2 are presant on both
sides of the substrate sheet 1. In this way, the mold cleaning
material 2 is formed into a dotted pattern. Other parts are similar
o those of the sheet for regenerating a mold according to the first
embodiment shown in FIG. 1, and the same parts are represented by
the same reference numerals.

Tn the fourth embodiment, the shape of each of the dots {mold
cleaningmaterial 2] isatruncatedcone. However,theshapethereof
is not particularly limited, and examples of the shape include a
cone, a pyramid, a column, a'recﬁangular column, a cylinder, and
a rectangular cylinder. Of those, from a viewpoint of cleaning
throughout the cavity 13 even 1f the opening of the cavity 13 is
small, a top part of each of the dots is preferably formed non-flat,
similar to those shown in ?EGS. 7 to 10. For example, the shape
of each of the dots may be: a cone as shown in FIG. 127 a pyramid
{not shown); a cone oY pyramid -having a curved top {(not shown):
or a +truncated cone, column, rectangular column, 'cylinder,
rectangular cylinder, or the like (not shown) having a non-flat
top (inclined surface, uneven shape, or the like).

Next, dimensions of the mold cleaning material of the present

invention will be described. The width of the projected pattern
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8.57.02.51.0 Thickness (xm)1.03.05.01.02.07.02.01.0

referstoavalueat abasepartof theprojectedpattern, Forexample,
the width of the belt-like or lattice projected pattern refers to
a value in a direction perpendicular to the longitudinal direction.
Thewidthcﬂfthedotted;wojectedpatternrefers1x>asmalldiameter
of a base part of a circle or oval or a iength of a shorter side
of a base part 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
distancebetweaaabasepartcﬁfawallsurfamsofoneoftheprojected
patterns and a base part of a wall surface of the adjacent projected
pattern, the wall surfaces opposing each other. In the case whers
the pattern has a round base part (having a fret shape), the width
and distance refer to values obtained by using a point at which
an extended line of a straight line part.of a sectional wall of
theprojectedpatternintersectsaplanehavingtheproj@ctedpattern
formed thereon as a measurement poinf. In the case where the mold
cleaning material having a certain thickness is formed on the
substrate sheet and the projected pattern is formed thereon, the
width and distance refer to the width and distance of the projected
paﬁterncnlthesurface<ﬁfthemoldcleaningﬂ@ierialhavingeacertain
thickness and not the width and distance of the surface of the
substrate sheet. Inthe casewherethemoldcleaningmaterial having
a 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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GapNam) (%) 1.0 100 3 0 100 5.0 100 1.0 100 2.0 100 0

of the substrate sheet. Thewidthanddistanceareset:hnaccordance
with the dimensions of the mold forming the projected pattern, and
may be confirmed by 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
& perpendicular line from the top part of ths projected pattern
to the surface {in the case where the mold cleaning material having
a2 constant thickness is formed on the substrate sheet, the surface
of the mold cleaning material having a certain thickness, and in
the case where the mold cleaningmaterial having a constant thickness
is not formed, the surface of the substrate sheet) of the base part
of the projected pattern. The thickness is set in accordance with
the dimensions of the mold forming the projected pattern, and may
pe confirmed by measuring the produced sheet for regenerating a
mold by using a thickness measuring device such as a dial gauge.
The curvature radius of the top part is set in accordance with
the dimensions of the mold forming the projected pattern, and may
be confirmed by ﬁeasurimg the produced sheet for regenerating a
mold by using non-contact three-dimensicnal measuring device.
Next, examples and comparative examples will be described.
However, the present invention is not limited to the examples.
Examplés
(Paper sheet)

Japanesepaper(thinpaper)waspreparedaszasubstratesheet.
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The Japanese paper had a thickness of 0.15 mm and a basis weight
of 40 g/m°.
(Cloth sheet)

A spunbond nonwoven fabric formed of a polyester long fiber
(jltasEOlO70,availablefrmnAsahiKaseiCorporation)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 welght of 70 g/m?.

{Plastic sheét)

Aperforatedsheet,armwrperforatedsheet,andaaporoussheet
wers prepared as substrate sheets. 0f those, a polyethylene
terephthalate film, a polyimide film, a polyethylene naphthalate
film, a nylon 6 film, and a polypropylene film were prepared as
theperfocrated sheets. Apolyethyleneterephthalatefilmandanylon
12 filmwere prepared as the non-perforated sheets. Apolypropylene
porous sheet (available froa&Nitﬁo Denko Corporation) was prepared
as the porous sheet. The perforation treatmént involved forming
circular pores each having a diameter of 1 mm vertically and
horizontally at a pitch of 2 mm. The substrate sheets sach had a
thickness of 50 um.

(Mold cleaning material)

100 parts of ethylene propylene rubper, 50 parts of silica
powder, 5 parts of titanium oxide, 2 parts of an organic peroxide
[n~butyl—4,4~bis(tmbutylperoxy)valeratel, 10 parts of

imidazole{2,4~diamino~6ﬁ[2‘~methylimidazolyl—{l')]ethyl~3w
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triarzine}, and 5 parts of montan wax were krneaded with a kneader,
+ao thereby prepare a mold cleaning material.
(Examples 1 to 7]

The mold cleaning material was applied to both sides of the
substrate sheet (Japanese paper, nonwovel fabric) so as to project
intoapattern(belt—like,lattice,ordotted)anddimensions{width,
thickness, and gap) shown in Table 1 describsed below.

(Examples & to 15)

mhe mold cleaning material was applied to both sides of the
substrate sheet (plastic sheet) so as U0 project into a pattern
(belt-1like, lattice, or dotted) and dimensions (width, thickness,
and gap) shown in Table Z described below.

(Examples 16 to 21)

Themﬁldcleaningﬁ@terialwasformedimto51belt~likepaﬁtern
(see FIG. 7) having each sectional shape (see FIGS. iO(a) o 10{e))
and dimensions {width, thickness, curvature radius of top part,
and gap) as shown in Table 3 described below on both sides of the
substrate sheet. Notethatthecurvatureradiusofaitoppartreferé
to a curvature radius of a section perpendicular to a longitudinal
direction of the belt-like paﬁtern.

(Comparative Examples 1 and Z)

The mold cleaning material was formed inte a uniform fiat

pattern (a sheet having a uniform thickness) on hoth sides of the

subatrate sheet (Japanese paper, honwoven fabric) {(see Table 4
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0 Cleaning (1) Polyethylene terephthalate film perforated) (2): Polyimide film (perforated)

described below) .
(Comparative Examples 3 LO 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 balow) .

(Comparative Example ©&)

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

(Filling factor, £illing property: Examples 1 to 15, Comparative
Examples 1 to 5]

Cleaning of a mold was conducted by using the thus-obtained
sheet for regenerating a mold of sach of Examples 1 to 15 and
Comparative Examples 1toS. Thismoldwas amold for transfermolding
used for resin molding of a semiccnductor device, and was Iormed
of an upper mold and a lower mold each having a rectanguiar surface
{opposing surface) of 24 mm 91 mm. A shape of each cavity under
nold clamping was a rectangular parallelepiped having dimensions
of 4 mm x 5 mm x 2 mm (height). giyteen cavities were formed, and
rwo rows of elght cavities were arranged parallel to each other.
A distance between the two rows was 10 mm, and a distapce between
adjacent cavities in each rowwas 1mm. Evaluationon filling factor
was performed by evaluating a £illing factor of a cavity having

the lowest filling property of the sixteen cavities. The £illing
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(3): Polyethylene naphthalate film (perforated) (4): N [ [

: Nylon 6 film (perforated) (5): Polypropylene film
(perforated) (6).: Polyethylene terephthalate film not perforated) (7): Nylon 12 film (n)(/eg p(g%/‘orated) (8):
Porous sheet [Tgble 3].Substrate sheet Sectional shape of _pattern (FIG. 8) MoldWidth of .
base (mm) cleaning Thickness (mm) material Curvature radius of top part (mm) Ga. (mm) Filling

factor (%) Filling property Cleaning property

factor was determined by a ratio of a base area bf the cavity to
4 base area of vulcanized rubber heat molded into a cavity shape
through cleaning. A sheet for regenerating<anmﬂxihavingeafilling
factor of 100% was representéd by 0, and a sheet for regenerating
a mold having a filling factor of less than 100% was represented
by x. Tables 1, Z, and 4 show the results. Note that cleaning
conditions included: dimensions of the sheet for regenerating a
mold adijusted to the same dimensicons as those of the mold surface;
a mold clamping gap of the mold of 0.5 mm; a molding temperature
of 175°C; and a molding time of 5 min.

(Filling factor, filling property: Examples le to 21, Comparative
Example &)

Cleaning of a mold was conducted by using - the thus-obtained
sheet for regenerating a mold of sach of Examples 16 to 21 and
Comparétive Example 6. This mold was a mold for transfer molding
used for resin molding of a semiconductor device, and was formed
of an upper mold and a lower mold each having a rectangular surface
(opposing surface} of 24 mm 91 mm. A shape of each Cavit? under
mold clamping was & :gctanguiar parallelepiped having dimensions
of 2.mm.x 2 mm x 2 mm (helight). Twenty cavities were formed, and
two rows of ten cavitles were arranged parallel to each other. A
distance between the two rows was 10 mm, and a distance betwéen
adjacentcavitiesjjleachzxwwwaséhmn. Evaluationon £illing factor

was performed by evaluating a filling factor of a cavity having

33



Examples 1617F 18119[721 Nonwoven fabric (b)(6)(d)(a)(e) 3.03.04.03.04.0 3.03.04.03.04.0
1.50.21.0 9.0 100 [Table 4] examples o

the lowest filling property of the twenty cavities. The filling
factor was determined by a ratio of a base area of the cavity to
a base‘area of vulcanrized rubber heat molded into a cavity shape
tgrough cleaning. A sheet for regenerating a mold having a filling
factor of 100% was represented by 0, and a sheet for regenerating
a mold having a filling factor of less than 100% was represented
by x. Tables3andd showtheresults. Note that cleaning conditions
included: dimensions of the sheet for regenerating a mold adjusted
+o the same dimensions as those of the mold surface; a mold clamping
gap of the mold of 0.5 mm; a molding temperature of 175°C; and a
molding time of 5 min.

(Cleaning property: Examples 1 to 15 and Comparative Examples 1
to b))

The sheet for regenerating a mold having a filling factor of

100% aliowed cleaning throughout the cavity and was repraesented
by ©. The sheet for regenerating a mold having a f£illing factor
of less than 100% involved insufficient of the cavity and was
represénted by x. Tables 1, 2, and 4 show the results.

(Cieaning property: Examples 16 to 21 and Comparative Examples 6)

The sheet for regenerating a mold having a filling factor of

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

represented by ». Tables 3 and 4 show the results.



2 3 45 6 Substrate sheet(C) Paper Nonwoven fabric (1) (2) (3) Nonwoven fabric Moldcleaningl-Pattern

{Table 1]
) B . Examples
N N s ] 6 [ 7
Substrate sheet ’ Paper Honwoven [abric
Pattern Belt-like Lattice | Dotted
Mo e lHidER (mm) i3 1.0 3.0 5.0 7.0 z.0 T.o
mate;:i-ai Thickness {mm} 2.0 1.0 3.0 5.0 7.4 Z.0 1.0 |
| Gap [mm} 2.0 1.0 3,0 5.0 7.0 2.0 1.0
Filling factor {%) 100 100 100 100 100 100 100
1 pilling property e] 23 o S0 =] o °
Cleaning property ] o o e o = o o
[Table 2]
L -Examples
8 g 1o [ a1 - 12 13 14 15
Substrate sheet (*} (1} (2] {(3) {4} {53 BT (8}
Mold Pattern : Belt-1like Dotted Lattice ] Belt-like
cleaning Width {mm} 1.0 3.0 5.0 1.0 z.5.. 1 1.0 2.5 ] 1.0
material Thickness (mm} 1.0 3.0 5.0 1.0 '. 2.0 7.0 2.0 1.0
Gap {mm) 1.8 3.0 5.0 1.0 ] 2.0 7.0 2.0 2.0
villing factor (%} 100 100 100 100 100 100 100 100
Filling propsrty o] o o) o ) =] o o
Cleaning property e] o ] o ) o . .o o [} s
{(*} (1) : Polyethylene terephthalate fiim {perforated)

(?1: Polyimide film (pexforated)
(3y: Polyethyléne naphthaléte film.tperferated}
(4): Nylon 6 film (perforated) |
{(5}: Polypropylens film {perforated}
‘(6): poiyethylene terephthalate £ilm (not pérfofated)
(7}: Mylon 12 Film (not perfomﬁed)«.

{8} : Porous sheet
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72 . , 78-1 materiallTilickness ,--- 72 Fiat --1 40i ----- Filling factor(%) Filling property

[Table 3]
Examples .
s | 17 | 18 1 1 [ 29 21
Substrate sheet Nonwoven fabric
Secticnal shape of N
pattern (FIG. 8) {a) (b} {c) {d} Ea{m fa)
Mold Width of base {(mm) 3.0 3.0 3.0 4. 8 2.0 4.0
cleaning { Thickness {mm} 3.0 3.4 3.0 4.0 3.0 4.0
material | Curvature radius of 1.5 1.5 a2 1.8 s o ~
| top parct {mm)
Gap {mm) 3.0 3.0 3.0 4.0 3.0 4.0
Filling factor (%) 100 100 100 100 180 100
Filling property o a o o o o
Cleaning property o c o ] o) o
[Table 4]
Examples
1 2 3 4 5 &
Nonwoven Nonwoven
§ . - * =] Ty 2
Substrate sheet () Paper Fabric ) (2 () fabric
Mald ¢leaning | Pattern Flat
material Thickness {(mm) 1.0 5.0 1.0 3.0 5.0 3.0
Filiing Ffactor (%) 72 8 T2 75 8 40
£illing property o px % * x o x
Cleaning property * % % x ® ®
{*) (1) : Polyethylene terephthalate film (perforated)
{2y: Polyimide film (perforated)
{3}: Polyethvylene naphthalate film (perforated)
The results of Tables 1 to 4 reveal that the sheet for

regeneratingzamoldcjfeach«afExamples].tozﬂ,hadrexcellent filling

property and cleaning property compared with those of the sheet

for regenerating a mold of each of Comparative Examples 1 to 6.

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

if an opening of the cavity was small (2 mm * 2 mm), the sheet for

iegenexatimgamoldsfeachofExamples16t021hadexcellentfilling

36




-75 - 75 Cleaning property .JS xS (1) Polyethylene terephthalate film (perforated)

property and cleaning property. The sheet for regenerating a mold
of Comparative Example 6 including a mold cleaning material formed
info a uniform 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 tﬁe 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, baslis weight

of 40 g/mz) was used.



(2): Polyimide film (perforated) (3): Polyethylene naphthalatp film (perforated) The results of Tables 1
to 4 reveal that the sheet for regenerating amold of each of Examples I. to 21 had excellent filling
property and cleaning property compared with those of the sheet for regenerating a mold of each of
Comparative Examples 1 to 6. In particular, the results of Tables 3 and 4 reveal that even if an
opening of the cavity was small (2 min a 2 ram) , the sheet for regenerating amold of each of
Examples 16 to 21 had excellent filling property and cleaning property. The sheet for regenerating a
mold of Cérdgarativé-ExaMiple 65ncluding a mold cleaning material formed into a uniform flat shape
had degraded filling property and cleaning property. Note that in Examples 16 to 21 and
Comparative Exampld 6 lthe hofwovercfabfis was Gsed 88 tHe SubBRate srhEet 1Br e Shéétor
regenerating a mold, but the results of same tendencywereobtained when Japanese paper (thin paper:
thickness6f@:15 Femnbasisiweightcol 40 BARZFwWaRRKed. AWHATISTEEAIMEDS:2 PLaS W heet for
regenerating a mold, comprising: a substrate sheet formed of one of a paper sheet, a cloth sheet, and
a plastic sheettandcmoldclehfihg FnatefialoRtaimngHe s fidin ComiporieRtan UnViicahized
rubber-based composition, projecting in a predetermined pattern having an air vent gap, and formed
on at leastone'sidel oF BeiStshtrate shest Pased  composition, —projecting  in 4

predetermined pattern having an air vent gap, and formed on at least

one side of the substréte sheet.

2. Asheet for regenerating amoldaccording toclaiml, wherein
the pattern is formed as one of a plurality of belts, a lattice,

and a plurality of dots.

3. Asheet for regeneratingamoldaccordingtoclaim2, wherein:
a width and a thickness of each of the belts, vertical lines of
the lattice, horizontal lines thereof, and the dots are set within
a range of 1 to 5 mm; and a distance between adjacent belts, vertical
iines of the lattice, horizontal lines thereof, and dots is set

within a range of 1 to 5 mm.

4. A sheet for regenerating amoldaccordingtoclaiml, wherein

the pattern has a non-flat top part.

5. Asheet for regenerating amoldaccording toclaim4, wherein

the non-flat top part of the pattern is formed of a convex part
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2. A sheet for regenerating a mold according to claim 1 , wherein the pattern is formed as one of a
plurality of belts, a lattice, and a plurality of dots. 3. A sheet for regenerating a mold according to
clai 2, wherein: a width and a thickness of each of the belts, vertical lines of the lattice, horizontal lines
thereof, and the dots are set within a range of 1 to 5 mm; and a distance between adjacent belts,
vertical lines of the lattice, horizontal lines thereof, and dots is set within a range of 1 to :5 mm. 4,
A sheet forregeneratingarnolda000rdingtOclaiml, wherein the pattern has a non-flat top part. 5 A
sheet for regenerating a mold according to claim 4 , wherein the non-flat top part of the pattern is
formed of a convex part _having a curvature radius within a range of Q.20t0q3.9 mm., . 6.A sheet for
egenerating a mdld-46cérdig t6 ki 1:3nerain the dloth sheet comprisés 6f a nonwoven fabric.

7. A sheet for regenerating a mold according to claim 6, wherein the nonwoven fabric comprises a
spunbond nonwoven fabric. 6. A sheet for regenerating a mold according to claim 1, wherein the

substrate sheet Is SUbjggtﬁ% 1o g‘? ?glb(?é%@xget;%%%%rg neld -Ashestforregengrating a-mold

according to claim 1 herein the plastic sheet comprises one of a perforated sheet and a porous sheet.

the cloth sheet comprises of a nonwoven fabric.

7. A sheet for regenarating amoldaccording to claim &, wherein

the nonwoven fabric comprises a spunbond nonwoven fabric.

8. A sheet for regeneratingamoldaccording to claiml, wherein

the substrate sheet is subiected to an embossing treatment.

9. A sheet for regeneratingamoldaccordingtoclaiml, wherein
the plastic sheet comprises one of a perforated sheet and a porous

sheet.
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el



