MOLD CLEANI NG COMPOSI TI ON FI ELD OF THE | NVENTI ON The present invention
relates to a nold cleaning 5 conposition, which is a nold cleaning materi al
to be used for cleaning, renewing, and the |Iike of nolds such as nolds for

t hernopl astic resin conposition nolding material that have been contam nated
by repetitive nolding work, particularly, the nold cleaning material being
used for 10 nold cleaning,MBEHe@@EﬁﬁlﬂﬁmﬁQMRQSﬁﬂ&@Nﬁ mol ds for transfer
nmol di ng which is used in nolding work for nolding sem conductor el enents by
the transfer nolding with the use of an epoxy resin nolding material.
15BACKGROUND OF THE | NVENTI ON As a conventional nold cleaning nethod, a
met hod of performing a nol d FdE&En Oy THEr ENFENEECHchi ng a mol d from a nol di ng
apparatus, such as a sand blast nethod, dry ice blast nmethod, a water jet

met hod, and a ShRoR§e&PRAl invenkliemnfekptas Hed a2 medbedeakiddn. However, in
the case of performng the nold cleaning work by detaching the nold fromthe
ol di gy appBPasdEion, | Bhgcholk 2imeld clyerpinedatnrial dogbeamsedt of | abor
is required for the work. Therefore, a nethod of perform ng a cleaning work
with a 25iasl alpanipdrobRReving, 25| thed idgpafamed dsasusdensemoldged nor e
frequently, and a cleaning nethod using a nelanne resin, a cleaning nethod
with uttraerotkerraplast i@ 5esPn, caRI oy Maddioy peitegialshdet- | i ke

cl eaning conposition, and the |like have been carried out as such cleaning
net hod. ARBKE Been GORBAMLIREeetiby) FRRSDigfe mosiingg weakyani nants 5 from a
mol d by heat curing a sheet-like cleaning conposition placed in the nold and
renmovi ng PAECEGREATLYectbe|Reld| S@AhNE M tdlopeiat pgesk £oTt he
Cont ani nants .onto the cured sheet-1ike cl eaning conmposition has been carried
out sithcemPhfsCHRRRBAT; sTRRREIBBNtARG thf |41k & melg§cfor transfer

molding which is used in molding work for molding
semiconductor elements by the transfer molding with the use

of an epoxy resin molding material.

15 BACKGROUND OF THE INVENTION
As a conventional mold cleaning method, a method of

performing a mold cleaning work by detaching a mold from a
molding apparatus, such as a sand blast method, dry ice
blast method, a water 3jet method, and a strong alkalil

20 cleaning method, has been known. However, in the case of
performing the mold cleaning work by detaching the mold
from the molding apparatus, a long work time is required
and a large amount of labor is required for the work.
Therefore, a method of performing a cleaning work with a

25 mold being mounted on a molding apparatus has been employed

more frequently, and a cleaning method using a melanine



As such sheet-1like cleaning conposition, for exanple, a nold cleaning
conposi tion using an unvul cani zed rubber may be nentioned (see Patent
Docunent 1). Also, a nold cleaning material in which a sheet-like base
material is 15 coated with a conpound that can be nol ded for cleaning nay be
mentioned (see Patent Docunent 2). Patent Docunent 1: JP-A-9-262843 Patent
Document Pesime- To 63LS0RM4AY meEhedWARY O tTRFLCAVENTAYNL Hoagvationhe nol d

cl eaning met hod of using the sheet- |ike cleaning conposition and

t r ansf er r& ngl emmingrinetitcsd aitiog le shieedt-likkecteaninggconppastiénn for
removi ng the 25 -contam nants has a problemthat air is contained in a cavity
duri ng noamd nthelehidtedihayeomesnsicapeied qusi ae stchheleaznimgymethede nol d,
and the air accunulated at a corner of the cavity causes a state where the
sheet - | i kdmgrenrdildg comedsl cileanisgnuvethof| efl remeningorortranirmtsing in
insufficient renoval of contam nants. For exanple, with 5 the nold cl eaning
conpo$i t i Hremi s Mosbdy hept AUging2843hept-iLikaecckeaniygto | eave a gap
(clearance) of about 1 to 1.5 mmby slightly opening upper and | ower nol ds
during cleempesitivromdacead gy dhenmoddr apBerenpEingt hdeceredoff in the
course of renoving the rubber sheet after heat 10 vul canization in the nold
and to prawesii-iike raisaningheemppsdmiranipntrgnsfierhkhenl d. However, in a
cavity having a nold cavity of small size and |arge depth, air is entrapped
at a cavi¢gnewrinantso oandsulthe gurednishges-hodkef cleadiparcompesitiemult, a
probl em of insufficient renoval of 15 contam nants at the non-filled part is
rai sed. Lhaehesn Ginm atheukisdnceeihifgmatihed & ekeel bert im work
J?-T-63502497, since a whole surface of a cavity is covered, entrapped air
is ndf alebfiedians¥escape fromthe cavity to forma non-filled part,

resulting in a probl em of , , .
As such sheet-like cleaning composition, for example,

a mold cleaning composition using an unvulcanized rubber

may be mentioned (see Patent Document 1). Also, a mold

cleaning material in which a sheet-like base material is
15 coated with a compound that can be molded for cleaning may

be mentioned {see Patent Document 2).

Patent Document 1l: JP-A~-9-262843
Patent Document 2: JP-T-63-502497
20
SUMMARY COF THE INVENTION
However, the mold cleaning methed of using the sheet-
like cleaning composition and transferring contaminants
onto the sheet-like cleaning composi;ion for removing the
25 contaminants has a problem that air is contained in a

cavity during molding depending on a shape or a size of the



20 insufficient renoval of contam nants at the non-filled part.

Accordingly, since it is not suitable to use the sheet-Ilike cleaning
conposition in the nolds subject to the above-described troubles, the

cl eani ng nmet hods ot her than 25 the method of using the sheet-like cleaning
conposition have been enp| oyed for such nol ds. However, the other cl eani ng

net hods rE#UiFE @f| g Bk AN iied ansypalated efeal sPHRENBENt of

| abor is actually burdensone. The invention has been acconplished in
vi ew of thBeapRVEENeSRREPR R FrtiteiCedneafBesh-dbKkecclERBERBEf is to 5
provide a nold ¢l eaning conposition having an excellent nold filling
property SHBP%EﬁFEQPnbgaRP¥n&*ﬂﬁ%ﬂulne¢P@bF°5PeEkeﬁﬁﬁﬁétéﬁﬁtaﬁinants in a
nol d. BRI EF DESCRI PTI ON OF THE WNGS 10Fig. 1 is a perspective view
showi ng atRFEtLFIERE BB RPGHIGENtSon BRE 0P MRG0 WHEY enbodi nent
of the inventio Fig. 2is an illustration of a,state_in wiich_ slits are
forne% ontFﬁémgﬁge?ié%ﬁ%ﬁ?nﬁ??ﬂﬁ%%%ﬁoﬁg%65ﬁ38§ﬁéi6H.J%S#F872§2§§3an enl ar ged
side view showi ng a part of the slits. Fig. 4is rspective view
Showi ng_at 61 4% AGFETERRY Thel AW (e (FOFEZEPERN AE EBABGSLL Fon.

O st o P Be o Yot S et 30 Touids' 180 bligagfeet ! Tke mold

clamping in order to prevent a rubber sheet to be cut off
in the course of removing the rubber sheet after heat

10 vulcanization in the mold and to prevent the rubber sheet
from remaining in the mold. However, in a cavity having a
mold cavity of small size and large depth, air is entrapped
at a cavity corner to result in forming a non-filled part.
As a result, a problem of insufficient removal of

15 contaminants at the non-filled part is raised. Likewise,
with the mold cleaning material disclosed in JP-T-63-
502497, since a whole surface of a cavity is covered,
entrapped air is not allowed to escape from the cavity to
form a non-filled part, resulting in a problem of

20 insufficient removal of contaminants at the non-filled
part,

Accordingly, since it is not suitable to use the
sheet-like cleaning composition in the molds subject to the
above~described troubles, the cleaning methods other than

25 the method of using the sheet-like cleaning composition

have been employed for such molds. However, the other



Fig. 6 is a perspective view show ng a state of using the sheet-like nold

cl eani ng conposition. Fig. 7 is an illustration of an effect of the
sheet-1i ke nold cleaning conposition for nolding sem conductor 25 devi ce.
Fig. 8 is an illustration of an effect of the sheet-like nold cleaning

conposi tion for nolding sem conductor device. 5 Description of Reference
Nuner al s SipgnEpgnaetlpdserquime a|lonapEimelED BESCRLPFAORPORETHE | NVENTI ON
10l n order to attain the above object, a nold cleaning conposition of the

i nventi on3nd Bhe| bakg e ERIHTo O f ilaParo lse agsealiyr PHEAEBSEBEd for heat
mol di ng repeatedly, for nolding a nolding material, which contains as
essential conpbhRntRVERt IR Nahheady aceemelished dBnvagWagéntheand a 15

vul cani zing agent, in which a weight average nol ecul ar wei ght (My) of the

cl eani ng egﬁﬁésﬁiﬁw%%dapmq ces ang any QRJecst thesRPE0HS0BO to

460, 000 according to the measurenent by gel permneation chromatography (GPC).
The i MvenPBPEL@E %H@P4%v@%ﬂQQﬁPQNﬁR?R9ﬁ%§$8Pegagﬁnﬂoaﬁxﬁéﬁ§#&énFesearch to
obtain a cl eaning. conmposition capabl e of being satisfactorily filled in
every parPosf 5lﬂ%%¥H.P¥9Rﬁ¥ENtﬁPQn@ﬁh%ﬁﬁlﬁg ﬁgrﬁﬁFPéﬁeBF gfhBRL1Pf 1 ed part

ot herw se caused by air entrapnment occurring during nold cleaning work using
a mold cl G&ﬁ?ﬂbn%o%ﬂbm%mtsgsn\/\é@%'% of effectively renoving

contam nants in the nold cavity. The inventors have focused attention on the
filling

BRIEF DESCRIPTION OF THE DRAWINGS
10 Fig. 1 is a perspective view showing a sheet-like mold
cleaning composition according to one embodiment of the
invention.
Fig. 2 is an illustration of a state in which slits
are formed on the sheet-like mold c¢leaning composition.
15 Fig. 3 is an enlarged side view showing a part of the
slits.
Fig. 4 1s a perspective view showing a state of using
the sheet-like mold c¢leaning composition.
Fig. 5 is a perspective view showing a state of using
20 the sheet-like mold cleaning composition.,
Fig. 6 is a perspective view showing a state of using
the sheet—like mold cleaning composition.
Fig. 7 is an illustration of an effect of the sheet-
like mold cleaning composition for molding semiconductor

25 device.



property to the nold cavity and conducted a series of studies mainly on
fluidity of a cleaning conposition capable of mnim zing the air entrapnent
in the course of filling the cleaning conposition in the nold cavity. Mire 5
specifically, in order to enhance the filling property to the nold cavity,

it is necessary to achieve a flowing state that enables the m nimzation of
the air entraphkfmt §nishn dolhutrrtion lofngnt kéfekgantngheorspeetti on as wel |
as to reduce a nold clearance during nolding (clanping) for 10 increasing an
i nner pr ebtke anold i pleaming anrqslRen ifoy aekdingr sanigenduswopoi nt of a
property of fitting to the nold cavity, a viscosity of the cleaning

conposi t i @#Vhes- preferably be low, but the inner pressure of the nmold cavity
during nmolding is reduced when the viscosity is too 15 lowto fail to crush
the entrapped air, resulting in formation of the non-filling part. On the
other hand, when the viscosity of the cleaning conposition is too high, the
fitti ®g pPoOPRFiBtien ik keierenss tumeradst epdofagas to cause the non-filling
part to be forned easily. The 20 inventor has conducted further studies
based on the ab®veSHe8fings to obtain a cleaning conposition having an
appropriate viscosity and found that the cleaning conposition having the

wei ght averagel%bl ar weight (414) in the above-specified range according
to the measurenment 25 by gel perneation chromatography (GPC) enables the
appropriate viscosity and a good filling property, thereby acconplishing the
i nvention. Nangl the present Jinvention relates to the foll ow ngs.
5(1) A nold cleanirmpﬁi%ﬁﬁﬁyt RIS Phg TER GNYENEAANzed rubber, a

cl eaning agent, and ,a vul cani zi nq,agent, wherein said ¢l eapi ng, conposition
as alfhol e hast® %ﬁegﬁtt%v%&a?d@ ﬁ-’&ee@ﬁ’!‘:’éﬁe \Rgﬂ&ﬁﬁ:'(woiﬂt ﬁEﬁa‘glPﬁnge of from
200, 000 to 460,000 according to the nmeasurengent b el 10,.perneation

chr omat ogr AHFRS ¥R .OP &he %(Wenﬁ?@nrrﬁlsd & §ﬁflﬁ5\g/cgﬁﬁ89?f‘£bﬂna Rording to

(1 nerigh 1 S84 LS00 SRS P Bl e s, BaE oy verace
the neaSLﬁgigﬁggtﬁlﬁgﬂding material, which contains as essential
components an unvulcanized rubber, a cleaning agent, and a
15 vulcanizing agent, in which a weight average molecular
weight (Mw) of the cleaning composition as a whole is set
to a range of from 200,000 to 460,000 according to the
measurement by gel permeation chromatography (GEC).
The inventors of the invention have conducted an
20 extensive research to obtain a cleaning composition capable
of being satisfactorily filled in every part of a mold
cavity by preventing formation of a non-filled part
otherwise caused by air entrapment occurring during mold
cleaning work using a mold cleaning composition, as well as
25 of effectively removing contaminants in the mold cavity.

The inventors have focused attention on the filling



15 pernmeati on chromat ography (GPC). ..(3) The nmold cl eaning conposition
according to (1) or (2), which has a sheet-Ilike shape or a strip shape.

(4) The nold cl eani ng conposition according to any one of (1) to (3),
wherein the cleaning agent is at | east 20 one nenber selected fromthe group
consi sting of %éécolether, i mdazol e, im dazoline, and am noal cohol .

(5) The rXPTSAmhFromUs Gayi tac @dddrrpduetadyaonerses(af to (4),
wherein the cleaning agent is contained in an_anmount of from 10 to 60 parts
by wei ghtStdies dfideky 23 fd uich tyarfs 2hFleangRg 6PmPRSiLHQRI cani zed rubber.
(6) The nold cl eani ng conposition according to any one of (1) to_(5), which
further ARAILSLLWIIAIMIZING th6udd fopntrapment olnothpogourse of " (7) The
nol d cl eani ng, conposition according.tqg any 5 one of (1) to (6), which
further corpringdhe sadanmgomposition up) thaenadd dcayibyi ndtad@mosi ti on
according to any aone of, (1) to %7), erein the pold cleaning conposition
has a”shed®ediidealdiapdn PEAGLc R Ca epPERSRi +Fheofil{iRarPEPPEEtY ®0 di sposed on
a sheet surfac hereof in.,one direction at 10 a predetermned interval and
in paral I'dl® \Q4F &t totrnert 1S neceggfrthO@paleP%aﬁi heEsRBottt SN

according .to (8), wherein said.slits ar | sposed so that sajd sheet-like
mol d cl eg‘?hang tqﬁﬁ]q@lﬁﬁéﬁllé’noP%bgi‘ﬁgafﬁl gpfrapment 1 o¥Perhe nol d

cleant 19 SOOI O Aeer a0 No (B, Lonuherel, sl ol L2 o di sposed so
o S iauce. ol ARl bSO R SIRES! SSRGS fhn Lo any one o
for bgat folding fLRedtedlal 196 1L B¢ enlPhgigo JBiey! al-
Particularly, from the view point of a property of fitting
to the mold cavity, a viscosity of the cleaning composition
may preferably be low, but the inner pressure of the mold
cavity during molding is reduced when the viscosity is too
15 low te fail to crush the entrapped air, resulting in
formation of the nen-filling part. On the other hand, when
the viscosity of the cleaning composition is too high, the
fitting property te the mold cavity is deteriorated to
cause the non-filling part to be formed easily. The
20 inventor has conducted further studies based on the above
findings to obtain a cleaning composition having an
appropriate viscosity and found that the cleaning
composition having the weight average molecular weight (Mw)

in the above-specified range according to the measurement

25 Dby gel permeation chromatography (GPC) enables the



As descri bed above, the nold cleaning conposition of the invention contains
an unvul cani zed rubber, a cleaning agent, and a vul cani zi ng agent as
essential conponents and 25 has a wei ght average nol ecul ar weight (My) as a
whol e in the specified range according to a neasurenent by gel perneation

appr opr | STEPOYRERRYE,ARGCRE L L AR L BIRRRS VT cB8RREY1 11 o

into nnldéc%% %§$$$§F|%ﬁgiiéylr]é§surface is cleaned by using the nold

cl eani ng fon, the nmold cavity is filled uniformy

wth the nold %%ﬁ%@(rg Cﬁgﬁp@ééﬂ@@ﬂ%qﬁ%%e rt%%e%?tggy gﬂtggon the nold surface

to adhere to t i Ng~ conpositi on, tively renoving the
contamn 5fl$ﬂ& géally with the nold cl eaning conposition 10 fromthe nold.
For exanple, contani nants on a surface of a nold for transfer nolding for

nol di ig senicopgpc@p%dydagygiaiﬂyhgggpgga%Qgﬁncgﬁfgigfﬁgﬁ%gdIy for nol ding

usi Nng an epoxy resin conposition, ined’i d article nade

fron1theé€£%§l§%e C'@g&ﬁgggggﬁéiéygatl Cg%iggge ﬁgdaeghggghyggégfron1the

nmol d, wh eani ng of the mno ect’i vel'y ‘conducCt ed.

Therefore ?néf”$ﬂ€¥¥¥ﬁﬁ§ﬁi&kaﬂé§if¢§'%ﬁ*g@éﬂfﬁo%gakh% MRL¥eWLEh,i s cl eaned

. a
with the n% d cl eani ng conposition I nventi on has an excel [ ent

appear anc‘seiﬁg% NabdFa £E S0 LOAN 4 i TRk C(lbﬁﬂniv'ﬁ%h&ﬁnaoi'%iggno?afr@m

sheet-like s e or a strip shape, I's possible to easi positron such

mol d_cl eagh gy GOROS4 &b Sdod cﬁcéﬁﬁﬁ%@!fg:é:a tlrﬂél qle%@ﬁir%%ggg: By gelFurt her, it is

possi bl e to obtain an excel |l ent cleaning e Si ng

gl ycqlget heg Sme 4 7 S10Z0 LSmat dG 484K | () .Or am noal cohol s as the cl eaning
agent . It is possibl'e toachieve a further excellent cleaning

pr opet t%/O\M;gn vé%}f Toled i1 @2 21 REng AP ESMbb Nt CORt BLASTABAE L N(AYN, anount of
wherein said cleaning composition as a whole has a weight
average molacular weight (Mw) within a range of from
220,000 to 430,600 according to the measurement by gel
15 permeation chromatography (GPC).
(3) The mold cléaning composition according to (1) or
{2), which has a sheet-like shape or a strip shape.
(4) The mold cleaning composition according to any
one of (1) to (3), wherein the cleaning agent is at least
20 one member selected from the group consisting of
glycolether, imidazole, imidazoline, and aminocalcochol.
(5) The mold cleaning composition according to any
one of (1) to (4), wherein the cleaning agent is contained

in an amount of from 10 to 60 parts by weight with respect

25 to 100 parts by weight of the unvulcanized rubber.



When the nol d cl eaning conposition is nolded so as to 5 have a sheet-Ilike
shape and is provided with a plurality of linear slits disposed in one
direction on a sheet surface thereof, it is possible to stack the sheet
easily by folding the sheet along the slits. In this case, since respective

other bt the pits iR FgREY ErnboneliBhoatRa TAELED #5%i Iy w t hou
i or soct BHSopL KEY 1 Fhe TP h YRR Al iRl DR o “BPE A6 ack i s not in
heet - 11 KBREPREA ST EMebatd | 9 43 S poss bl'e 1o el i mi nate ci cani ng

nvul cani zed 1 bbbert ndiod L soRgkivis BRboRBERSH! BrCRRARY LS er i nce
oi ccos nadiagoan Hherd Ll St SHAhek Soiridey A Zeablsy BBepll orma
posti bl o Lo of hel | 1Y RN BRI, PRBRL PRBE TP LOEARE ANl 0 cf cani ng
ol urar (yOBF BF nELF 67 PE iSSP R o B eburo B BEBH LT ace

th f t h R I I i LLi . b t
long t elaf s (ShEFEPLE AehaHE S i DBt A0 o0 TRARLY 815 LS PP er
Ld si 1 ; L ari . naf di ‘ ; ti
oL SL7oab! #0Mlodad SN 2rdhdee SERAA ool LS L Lpventon
specifd C wepphile SUBEAGE TACCHA R A A%-21010L8 (ANdalh BRhatnabl e by
unvul c as 10 a ,

using an ani zed rubber Ich serve base material, a cleaning

agent, and a vi4faniz 'ﬁ%l@%‘lteaﬁsinﬁsESﬂﬁthtQQHpQEEB}giéng to Fqu,rm' es of a

rubbgr nateria! ysed as the unvu!canlzed rubber 1 nclu but no
particul aghyréim §£04 191 1 €ONVEN AN s SRR THhatUGR 1 @S sReBUl-adikgne rubber

BR), an
(R mold cleaning composition is'capable of being folded.
{10) The mold cleaning composition according to (8),
15 wherein said slits are disposed so that said sheet-like
mold cleaning composition is capable of being cut along
said slits.
(11} The mold cleaning composition according to any
one of (1) to (10), which is a cleaning composition to be
20 used for a mold used for heat molding repeatedly for
molding a molding material.
As described above, the mold cleaning composition of
the invention contains an unvulcanized rubber, a cleaning
agent, and a vulcanizing agent as essential components and

25 has a weight average molecular weight (Mw) as a whole in

the specified range according to a measurement by gel



15 et hyl ene- propyl ene-di ene rubber (EPDM, an ethyl ene- propyl ene rubber
(EPM, and a styrene-butadi ene rubber (SBR). These may be used alone or in
conbi nati on of two or nore thereof. Each of these unvul cani zed rubbers is
vul canized in a nold to be a vul cani zed rubber. 20Anong these, EPM EPDM
BR, or a m xture, thereof ma referably be_used as the unvul cani zed rubber
since t heB&TREBELPL Gheon %%ﬁh%ﬂﬁq? )isngPRRRRALREYY ar Eh& (FEBANNE i n
nmol di ng using a, npld .and are | ess mal odor.ous gurin t he_vul cani zati on.

25\br o spGRFPPELT ISR PO SRPROHTIAar SCORAVPAG BERYEERS, 5. ol of | n

oF "t he poRYEREEHERRETSSHE (ife AL PR P ERe NO1Is: o iioR o rene, 1 1:
175, o cyolhaBan ot P e FAE% B aRBisen b o n, SRecEy 8| Ghexabitne,

16 bt afirBRs TR H0S AR Ran S e B RoRekdat gnEi12Ea” a0 ene
Chat. ot yPeneo PR G PR o o iR gl RoBRe ot ERe Fo1 G853 (o 20 mol &
fo 60 ol eortem S it i AR e, FpeaRErghReatetdge ol ecutar
0 B Sl SRS i 0 0,
[)nu;(;glr 2ngg${5€ %*ﬂ%%%@ﬁlé%ﬁ%%%&%?&ﬂgfg@yig%;g% §%ﬁ9(()ég%§g?${féggr ef erabl e
of 200, oob~2l B0 o+ nace SPEbBISF VLS BHRT S TR e MK PO o)
the ol caniog, agents | pEL i Al NGQLPUY e TiGRTaLER T ggol | nes, and

ani noal ¢ ese m e used "al one or “I'n“condi nation of two or nore
thereof. elements, which has been used repeatedly for molding using

an epoxy resin composition, are combined into a molded
article made from the mold cleaning composition to be

15 removed effectively from the mold, whereby the cleaning of
the mold can be effectively conducted. Therefore, a
semiconductor device formed by using the mold which is
cleaned with the mold cleaning composition of the invention
has an excellent appearance.

20 In the case that the mold cleaning composition has a
sheet—-like shape or a strip shape, 1t is pessible to easily
position such mold ¢leaning composition for ¢leaning a mold
cavity.

Further, it is possible to obtain an excellent mold

25 cleaning effect by using glycolethers, imidazoles,

imidazolines, or aminocalcohols as the cleaning agent.



25The above-nenti oned gl ycol et hers are conpounds represented by the
followng formula (1). R 0 -ECH2 CHa 0)-rR2 -- (1) 5 (In the formula (1),
nis a positive integer, and each of 11"4 and Ry is hydrogen or an al kyl
group. Wien one of RI and Ry is hydrogen the other is the al kyl group. Wen

both of and Ry are al k . and be the

different.) Exanpt %% ﬁﬁ@%gﬂet vFeBF%?& F Gyrceh ePBrﬁ%P331T€) i ncl ude
et hyl eneg| coldlnet | et.her et enegl ycol di,net hyl et h

triethyl e é 9%& %ﬂWﬁ%A %ﬁé?ﬁgéﬁwyPé dP?cEP&tﬁePﬁyVﬁFﬁEr

pol yet hyl ene ycoI | et hyl et h l.enegl ycol nonopr opyl et her, di et hyl
enegl ycol ﬁB %6 1“he P %ﬁoé? ﬁyl 31 I di et hyl et her, 20

EE vl enegl iﬁﬁlﬁ%&) e eﬂtﬂﬂeile%i%ﬁ@%%@%%l%gﬁﬁéhé'&ﬁ?@| S8 “Anese my
ngggf‘SSth nap 2 St BN Aot By Lo 1 rtﬁ»r 8 eias?@“?gtaﬁeat lhkl
aroup. ﬁav?haealpetiaﬂsﬁ%ﬁ%ﬂ?se% 595% L R S S T g
having 1 EBeiedtrboh B Rl °bot R e 3 % %e%%&l% B Sroups.
Her ei n, cggi)@fn%‘g ﬂﬂé ysm%é ]P)g}dg 1'i*°tsdet fﬁl gegaéé'l t{ﬁ_{&?se that the

repetition nu urther case t he nunber of

dogr adeq TogReeL) 08 BN U A BhePE ta%f Eséguhe&ysmgnapél di zed

10 connected with each other at the parts under the slits, the
sheet can be stacked tidily without displacement during
folding, and the respective block pieces are not
intersected or the like in stacking. Therefore, the
obtained stack is not in an irregular shape. By cleaning a

15 mold by using the tidily stacked sheet-like cleaning
composition, it is possible to eliminate cleaning failure
otherwise caused by insufficient pressure contact between
an unvulcanized rubber and a surface of the mold, for
example, Further, since it is unnecessary to measure a

20 size of the sheet for cutting the sheet in pieces having an
identical size, and since it is unnecessary to perform a
complicated work of aligning the cut sheet pieces for
stacking, it is possible to simplify the cleaning work.

Furthermore, when the mold cleaning composition has a

25 sheet-like shape and, particularly, is provided with a

plurality of linear slits disposed in one direction con a

10



10 a rel ease agent or the like is deteriorated. A boiling point of the

gl ycol ethers nmay preferably be about 130C to 250C. More specifically, since
nold molding is usually perfornmed at 150C to 185C, evaporation during
cleaning is remarkably fast to cause cleaning work environment to be 15

oL N SRR R I Y I S e
o PR AREH S B Ml Bt TR £ an
Lhe vul cagh b yobercm e MNP U e WPahSkkngout s e ofeani e

SatiSfaCtﬁfﬁﬁg?Pef%régﬁl éﬁkfyjdized degraded | ayer or the like of the

rel ease agen Foma sur of the nold, resulting in tendency of 25

deterigorating L£ANNY ef f .Gl - . Fach. e glycol ethers

may besoused asﬁ‘?lteelﬁlé or Itr:"l x%@'évelﬁ?dv% ?r%?)%r? épggﬁgﬁggughgz%sﬁ%et hanol ,

et hanol , éggkfgg@@anol, or an organi c solvent such as toluene and xylene in
e ca

use. Int se of mixing the glycolether with an 5 organic solvent, an

amount. of the SO K SOlYBNn e 2Rl KeOn8CinkEnPRoRafLs LY el ght or

| ess, nore preferably to 20 parts ess, W respect to 100

ts b i . Of | E f hi db
parts by éa?f:.@ wéll Q150 ﬁéleargeb)r/not eecuflg]@?’g\';emﬁ%h% gk Scﬁﬁ?ggn%}s?ﬁtﬁﬁ I eved by

usi ng i m dazole 10 represente g fornul a

above- Menghenath 18 437 Qldihg ldn (Bhvulichhibad( HibbBE LRLEH! Sef@ds S@ch Of R's

is H a linear hydrocarbon group having a substitution group and having 10

or 1S CArbOfe AW Bridl | IdeAAMHPGYRR) AhAUR HRYLEH: BPngURSint Uti on
group and having 10 or |ess carbon atons, or 20 an aromatic group, and R s

may be thgs seas@erofidll fdipients.  Exanples of such imdazole include
2-met hyl i m dazol e, 2-ethyl-4-nethylimdazole, 2-phenylim dazole, 1-benzyl-2-
Examples of a rubber material used as the unvulcanized
rubber include, but not particularly limited to,
conventional rubbers such as a butadiene rubber (BR), an

15 ethylene-propylene-diene rubber (EPDM)}, an ethylene-
propylene rubber (EPM), and a styrene-butadiene rubber
(SBR) . These may be used alone or in combination of two or
more thereof. Each of these unvulcanized rubbers is
vulcanized in a mold to be a vulcanized rubber.

20 Among these, EPM, EPDM, BR, or a mixture therecof may
preferably be used as the unvulcanized rﬁbber since these
rubbers are less contaminating when they are vulcanized in
molding using a mold and are less malodorous during the
vulcanization.

25 More specifically, EPDM is a terpolymer containing

ethylene, a-olefin (particularly propylene), and a polyene

11



met hyl i m dazol e, and 2, 4-di am no-6[2' - et hyl i m dazol y1- (Wethyl-s-triadine.
These may be used alone or in 25 conbination of two or nore thereof.
Favorabl e effects can be achieved by using i mdazoline represented by the
following fornmula (3) as the above-nentioned imdazolines. R 5 Ft/ R

(3) Ftigkomer listed below, and examples of the polyene monhomer
include.dicyclopentadieﬁe, 1,5-cyclooctadiene, 1,1-
cyclooctadiene, 1, 6-cycledodecadiene, 1,7-cyclododecadiene,
1,5, 8-¢cyclododecatriene, 1,4-cycloheptadiene, 1,4-

5 cyclohexadiene, norbornadiene, methylenenorbornene, 2-
methylpentadiene-1,4, 1,5-hexadiene, 1l,é-heptadiene,
methyl-tetrahydroindene, and 1,4-hexadiene.

A copolymerization proportion of each of the monomers
in the EPDM may be such that ethylene is 30 to 80 mol%, the

10 polyene monomer is 0.1 to 20 mol%, and the rest is a-olefin
in the terpolymer. More preferably, ethylene is 30 to 60
mol%. It is preferable to use EPDM having a weight average
molecular weight {(Mw) of 100,000 to 300,000, more
preferxably 150,000 to 250,000,

15 As the butadiene rubber (BR), 1l,2-polybutadiene, 1,4~
polybutadiene, or a mixture thereof may be used. A Mooney
viscosity MLi.g (100°C} of the butadiene rubber may be 20 to
B0, more preferably 35 to €0. It is preferable to use the
butadiene rubber having a weight average molecular weight

20 {(Mw) of 200,000 to 600,000, more preferably 400,000 to
600, 000.

Examples of the c¢leaning agent include glycolethers,
imidazoles, imidazolines, and aminoalcohols. These may be
used alone or in combination of two or more thereof.

25 The above-mentiocned glycolethers are compounds

represented by the following formula (1).

12



Il R (Inthe formula (3), each of Rs is H a linear hydrocarbon 10 group
havi ng a substitution group and having 10 or | ess carbon atons, a |inear
hydr ocar bon group havi ng no substitution group and having 10 or |ess carbon
atons, or an.aromatic group, and R s-may be the sanme or different.) Exanples
of the imdazoline include 2- 15 nmethylim dazoli ne,

2- et hyl - 4-ethyli m dazol i ne, 2- phenylim dazoli ne,

1- benzyl- 2- net hyl i m dazol i ne, 2-phenyl - 4-nethyl-5-hydroxynmethyli m dazoli ne,
2,4-diam no-6[2' - nethylimdazo3-inyl-(1)flethyl-s-triadine,

2, 4-di am no-6[ 2. , - RTEY-L¢E H) r@qiﬁijgdhryu[ﬁ) f L.et(f(;%/L- s-triadi ne,

1-cyanoet hyl - 20 2-nethylim dazoline, and.1l-cyano y1l-2-net hyl - 4-

et hyli m dazol i ne. These may be used al one or in conbination of two or nore
thereof. As in the case of the glycolethers, each of the im dazoles and the
i mdazolines may be used as it is or may 25 be m xed with an al cohol such as
nmet hanol , et hanol, and npropanol, and an organic sol vent such as toluene and

cylens L ipSthe BB a0 o T Bekie ol daEekel ool oppol or o
D e oL DRPR 10 Bapauds B SRS OASR, WLR BRETSE Rl o 20 parts
(0 o SOOI bR LSMSOShACT, e 1A BRI L BICH
favorabl eg effifCHS- are alkyl groups, R: and R, may be the same or
10 different.)
Examples of glycolethers represented by the formula
{1) include ethyleneglycoldimethylether,
diethyleneglycoldimethylether,
triethyleneglycoldimethylether,
15 tetraethyleneglycoldimethylether,
polyethyleneglycoldimethylether,
diethyleneglycolmonopropylether,
diethyleneglycolmonobutylether,
diethyleneglycoldiethylether,
20 ethyleneglycolmonomethylether,
ethyleneglycolmonoethylether,
ethyleneglycolmonopropylether, and
ethyleneglycolmonobutylether. These may be used alone or
in combination of two or more thereof,

25 Among the above glycolethers represented by the

formula (1), it is preferable to use those in which a
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Represent ati ve exanpl es of the am noal cohol include 10 nonoet hanol am ne,

di et hanol am ne, triethanol am ne, Nnethyl et hanol am ne,

N, N- di et hyl et hanol am ne, N, Ndi but yl et hanol anmi ne, N, N-di et hyl et hanol am ne,

N- net hyl - N, Ndi et hanol am ne, 2-am no- 2-net hyl propanol , 3-am nopropanol, and
2- am nopropanol . , These may be, used al one or in 15 conbination of two or nore
t hereof . Tepetitinp BWFRREIRok®IL nEy DAttt R andrRyddS B2 i xed with
SUch as ¢ BHIUhCSRRUFGFERES | h tach GAFEGR (qROREBAY e oRBSFe doser | bed
such as t e X [ €; t eddescri bed

2l conol - aREUBATBRGaNT oLRIPGCHE  MAHLIAUFRPRHL L0 VB orst hetor Bani c.

al cohol a ganrc , t he*8Br §ani c

sol vent may ,preferably be s o 50 parts by wejght_or |less, nore preferably
Lo 50 par ESabEC ARGl 8P Bdky L oBERuPaSHRch RETAE bora of RERRRRy N of the 25
am noaJl cohol . C ent t he cl eanj ng agent | ycol et hers,

i mi da Ie§}Q'°f“ﬁ1 Hgﬁﬁlpﬁgé,og%hrﬁnﬁ’ggzcﬁﬁﬁlifﬁ%yg’bﬁ’ 2r atify®87set to a range
of from10 to 60 rEs by, wej.ght re preferahly from.,15 %p 25 parts by

oei gnt " wPPHSRESREEE Y Rt B e, B et hared e FE8n 258+ ubber

Wh h f the, ' 1S | h 1 . wei ght, i

o i 111 cohRE bheyerpe bt LT MR i hicty JHRG: oRSERSSROIAR Waen ¢ he
content thereof exceeds 60 parts by_.weight in the of IEanin the nold
by using Egetﬁas?hﬁgé‘gb’f% FFRER L) %#&%o&cfisﬁgﬁ sy c8RBURI t i on
sticks to.th I wher e rk, efficiency.of. peeljn ff the conposition
fromthe I g ?gxg‘ﬁ%‘r i%?{’a}?%%glf#y tol'lﬁ-f1 \Féilc‘jé‘rﬁoeffﬁ%g%&gﬁfi ﬁ?yﬁﬁtg.?

particl atl ¥e#é%%ev%?r?‘9dof%§qi}9¥aﬂsv 'tge SHated!d" tr;%fgi’%ge enpl oyed.

15 EXanpl és™ 0 cani zi hg~ agent Tnclude sultur "an ni c peroxide

z:i?ﬁf‘gg "By ié%faé%%fi%%é%?é‘%%%rpns;h‘%ﬁ %ﬁ%ﬁb@a@%ggg&tﬁeo& ed ol one
agent nagggge brggg% %é@gg?iggigyfa%%ﬁB%%mf}%ﬁ@%ﬁ¥%p§ %%??%éﬁﬁxaeight mﬁ?h

et o BeAOekeR o sl &Y ke Uk R St o B e o ¢
agent, a ramarkably fast to cause cleaning work environment to be
15 deteriorated in some cases when the boiling point-of the
glycolethers is less than 130°C. When the boiling point
exceeds 250°C, the evaporation becomes difficult to cause
the glycolether to remain in the wvulcanized rubber, whereby
the vulcanized rubber affer cleaning is reduced in strength
20 and the wvulcanized rubber may be broken or the like upon
taking out the cleaning composition from the mold.
Accordingly, it becomes difficult to satisfactorily peel
off the oxidized degraded layer or the like of the release

agent from a surface of the mold, resulting in tendency of

25 deteriorating the cleaning work efficiency.
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25 reinforcing agent, and the like, in addition to the wunvul canized rubber,
the cl eaning agent, and the vul cani zi ng agent. The rel ease agent is
not particularly limted, and conventional release agents may be enpl oyed.
Exanpl es of 5 the rel ease agent include |long chain aliphatic acid such as
stearic acid and behenic acid; a netal salt of long chain aliphatic acid
represent ed byE3FMOStEe L/ tharsS Mavsbeased: agnibsiér obaBEtedax
represented by a carnauba wax, a npntan wax, and a artraIIy saponi fied
ester of WéRRa¥REeno %r%ﬂlc%q]orﬁlféhzﬁﬁw%%ﬁ&#vce& gal,rabdeBent ed by
stearyl et hyl enedj am de; and paraffin represented a pol yet hyl ene wax.

A cont ent PEPPERRL r PR QRFARL GrefP Lredtte Siighy aEetﬁgtlePS ahdargeent from1 to
10% by weight with respect to the 15 total weight of the nold cleaning
conposi t i oR. USRen Hh&hCosPERt ot mﬂ-ﬁé“ﬁeFEﬁsgléﬁ%%th%rl I'LE)t%n 1% by
weight, it is difficult to exhibit sufficient release effect. Wen the

cont et tﬂﬁg%tc SRR 1 W% RS G IAL t@l%&ﬁgﬁQlEbFPiY9nFra§)aBe det eri or at ed

and an ap e, of, a nol ticle 20 rranu ctur using a nold after
recycl i ngg Jd%t%?r?ﬁtaﬁ:éd 50 parts mB’Ieé' f°Fh e?ér ntef8i ng agent

i ncl ude anr nic_ rejnforcing agent  (fill r) such as_silica, alum na,

car bon blaﬁﬁ %‘?a]c c%¢ﬁﬁﬁ% % g‘l qu“% el C"éf’e wégﬁaFﬁﬁPﬁEFn B dr oxi de,
titani um gngr de d tit r% ><]f content of the reinforcing agent may
pref er abl YOBPERLS ¢ “ée*gg}r%gé) 9SG heHISEs 50 parts by wei ght wi th respect

to 100 t t | d
'pgssi bl ga[ osa %Ple[ o q#ec R %mf'tzf lrarff%g E’ymﬂénnghém%#@éﬁfﬁg

cont ol of PREA ﬁfatt“roeréﬁ“era ygééf‘agét‘ﬁeﬁﬁﬁfﬁﬁgtﬁéfgt?% F1" M0 200 by

wei ght wﬁ%é{le&pggt ik d N dot al weight of the nold cleaning conposition.

The nol d ani ng conpos |on of this invention may
N
- (2)
R R
)
15 R

(In the formula (2), each of R’s is H, a linear hydrocarbon
group having a substitution group and having 10 or less
carbon atoms, a linear hydrocarbon group having no
substitution group and having 10 or less carbon atoms, or
20 an aromatic group, and R’s may be the same or different.)
Examples of such imidazole include 2-methylimidazole,
2-ethyl-4-methylimidazole, 2-phenylimidazole, l-benzyl=-2-
methylimidazole, and 2,4-diamino-6[2'-methylimidazolyl-
(1) Jethyl-s-triadine. These may be used alone or in

25 combination of two or more thereof.
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10 be manufactured, for exanple, as described bel ow. The unvul cani zed rubber
serving as the base material, the cleaning agent, the vul cani zi ng agent, and
ot her additives are m xed, and the m xture is kneaded by a batch type
kneader and then fornmed into a sheet-like shape or a strip 15 shape by using
an extruder or a roller, thereby obtaining the nold cleaning conposition. In
the case that tFevomiblel|afidaty compbei sicbnevedubgduasng sheet, a thickness
of the sheet is usually set to 3 to 10 mm It is necessary to adjust a

wei ght avenigezobire wepreemud iy (the) fofllowénghdermblai 12H asl thel eani ng
conposition as a whole to 200,000 to 460, 000, which is nmeasured by gel

per meat i odbeve unenbipnehyintidz@ol iP@st.i cul arly preferred wei ght average

nol ecul ar wei ght (Mas) thereof is 220,000 to 430,000. When Mv is |ess than
200,000, a viscosity of t 25 nmol d $ieaning conposition is |lowered, and a
pressure escapes froma cle 0 he nold during nolding so that the
mol d & eani ng conposition ils to r ead exegg part of the nold due to the
reduction in pressure insi ity r AIting in formation of a
non-filled part. Wen Mwv f,,exceeds 460,000, the viscosity of the nold
5 cl eaning conposition is aisedfto reduce a fitting property of the nold

cl eaning conposition to the noldycavity, resulting in formation of a

non-filled part. The GPC measurenent is performed, for exanple, as
descri bed bel ow. The obtained nold cl eaning conposition is 10 soaked into
chloroformto be left to stand for three days. Subsequently, a chloroform

sol ubl e phfR the el dni hGach sfe K6 BE Hri ad1aREa5ORYATeFRELOhe
obtained dried and solidified mtter is adjusted by using a, 0.1 w %
t et r ¥ dr SFRHRPIARY & oTHRT o Utd Be IEOLP 2B haRdNI0L 00T 51 e85

Subsequently, the solution is filtrated by usin 0.45 um nenbrane filter,
and a C?K??%éﬁﬁw%ﬁﬂﬂﬁ'(ﬂ tinean nVAEeSarooR, FEQLPcBaUABEr RPr edet er i ned

col vent 1SR HEUIRT FAUH 14Rd 5% RO PR LESPUEREROBOAEREST SoBel eot od.
T he s AR ity < SOTBSE Bheadtng BRnfbererORETRy
i Lo, 25ky  ad TGRS dBor e tpd BB EPBr B BoBbonf | rm cont am nant s
rennﬁgp fﬁé%ﬂfﬁ{%&égngkﬁgvualﬁﬁeﬂ%qugqu&qimidazoline, 2-
phenylimidazoline, l-benzyl-2-methylimidazoline, 2-phenyl-
4-methyl-5-hydroxymethylimidazoline, 2,4-diamino-6[2’-
methylimidazolinyl~(1)’)ethyl-s-triadine, 2,4-diamino-6[2'-
methyl-4’-imidazolinyl-(1)’lethyl-s-triadine, l-cyanoethyl-
20 2-methylimidazoline, and l-cyanoethyl-2-methyl-4-
ethylimidazoline. These may be used alone or in
combination of two or more thereof.
As in the case of the glycolethers, each of the
imidazoles and the imidazolines may be used as it is or may

25 bhe mixed with an alcohol such as methanol, ethanel, and n-

propanol, and an organic solvent such as toluene and xylene
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cl eaning conposition easily by unaided eyes after the nold cl eani ng, thereby
achieving an effect of making it possible to easily confirma state of the
nold cleaning. In the case of using the nold cleaning conposition of 5 the
invention, it is preferable to use the nold cleaning conposition that is

nol ded in the formof a sheet. In using the sheet-1ike nold cleaning

conposi tiim,ude. omihhéhel easpoohtBiningashaecatiddzoid dvitlteas ng wor k by using
the sheet-like nold cleaning conposition and the like, a sheet 10 10 of

whi ch a sdbsmthclirdmen iccgandw dedventh anpbmoahttgfothéi abeshesl idrs 11

di sposed at a predetermned interval and in parallel to each other as shown
in Fig. Ilthe omjeniidhechesit Ayl pddbkebly bai sabl youSédpaibs ebypref erabl y,
the sheet 10 has a sheet surface having a stripe pattern. By folding 15 the
sheet 10 vmiglsi g tlesssl mMoxrel preiferablpossi BDepaptsi by | websdlar kot he sheets

10. The sheet 10 provided with the slits 11 may be manufactured as
descr isbedl éss owithheaasgdad tohd€0 pbrasnbyg weightcof bat héste aorse cut into

pr edet er mi ned shape and size 20 to obtain the sheets 10, and the slits 11
are fornexf orhearimigisso law faacde tbe é¢md¢Haeblihessheets 10. The formation of
the slits 11 is perforned, for exanple as shown in Fig. 2, by using a ribbon
slitter in whi &s dihecabavecnentagnbiagmsnagdlaehobst achedfallawimgt ati on shaft
12, and noving the 25 cutting blades 13 with the cutting blades 13 being
buri ed i ranindsd aohedis M@ybpeausedddorr arhédvingt favevabidecetfrrys. surface of
the sheet 10 and in a widthwi se direction of the sheet 10 to formthe slits
11 that are inRepraiseaitatdvenexampiner of Byhe eprobnombraknel aipwlaidsper at i on,
slits 11 that are disposed at the constant interval and in parallel to 5
eachl18t harongetanoteqine + Wi eihanelpaineof trhethppetanintadé of the sheet

10. The sheet 10.is sectioned into bl ock pieces 10a having an identical size
by the sihgihylethanedamine s, N §d}m35h§lﬁghﬁﬁllémlﬁﬁe-%dﬁStant interval, the
slits 11 have a function of a_scale when the sheet is 10 fql ded, so that it

i s possi APutylakhagelagigey h . §ﬁ§é?t§UIFﬁhﬁB€§?’6%‘ée NiRethweNiNe of the
nold to be cleaned aor the cavity urther, as shown in Fig. 3, a

di st ance Cﬁ-%we&n&_@w‘é‘&cﬁ HPt{‘HéPEPP?@&i AP AP YIERRATG f ace faci ng

the 15 endc?f the slits 11 y referably be %ft to about, 0.1 to
and 2-aminopropanol. ese may be used alone or in

15 combination of two or more thereof.

The aminoalcohol may be used as it is or may be mixed
with an alcohol such as methanol, ethanol, and n-propanol
and an organic solvent such as toluene and xylene in use,
as in the case of the above-~described other cleaning

20 agents. In the case of mixing the alcohol amine with an
alcohol and an organic solvent, an amount of the alcohol or
the organic solvent may preferably be set to 50 parts by
weight or less, more preferably to 20 parts by weight or
less, with respect to 100 parts by weight of the

25 aminocalcohol.
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0.8 mm nore preferably about 0.2 to 0.5 nm The bl ock pieces 10a tend to be
separated easily when the distance is less than 0.1 mm and the folding is

| ess snoot h when the distance exceeds 0.8 nm 20A nethod of cleaning nold by
using the nold cl eaning conposition of the invention fornmed into the
sheet-1i ke shape is perfornmed on nolds to be used for nol di ng sem conduct or
devi ces. For exanpintenthefShdet clleaohngsagenén (ghyvabtebhees, State i s pl aced
in the nold and then heat 25 vul canized to cause contam nants to adhere to

t he sheetimidazolad,) yimBidmddnes,| vr eméavadigobblshenapl drefepsbiwr ned by

renovi ng the vul cani zed sheet fromthe nold. The nol d cl eani ng net hod
usi ng thebgheet -t ke yaxige cfedriony l@opo$ilt pamtwi bly Weidbscrmdea bel ow in
detail in 5 the order of events. To start with, the sheet-like nold

cl eani ng poebesiblwnfoim tHe Yon\éntpiagtsi bypwepghsd. wihbnrespecsheet - |i ke
nol d cl eani ng conposition 10 is placed between an upper nold 1 in which

depr eSsi oh80 Fpaxte By rwaidhihdf thewnvidcapided irnbhkich Wy adw ons 3h are
formed as shown in Fig. 4, and the upper nold 1 and the lower nold 2 are

cl anped teontgrinvieh the clranting kgemsl dscleasi favokPoprrt®ndH0 for pressure
mol ding as shown in Fig. 5. The sheet 10 is filled into a cavity 3 which is
for med ofwWeh@hBeptlesks ohi FH aB i doneseiry aheatpsdrchory clemaindie depression
3b formed in the lower nold 2 and brought into a pressure contact with nold
surfaces ®ffedle on dhaimokdr WbrHi hbe Fentent thereof renceadaul®ani zed rubber
i s heat vul canized by the heat for nolding to be a vul canized rubber, so
that an ORPEFZ Y MekEHy ddedhenFascoPlaclepnang jenmodddbyhesinke formed in
the cavity 3 are conbined with the vul cani zed rubber. |n some cases, burr

ar ourd t hehe s Piainad eshiileed Gt FOPRESHGLEBNI 2BE rubber .
Subsequently, as shown in Fig. 6, the upper nold 1 and _the |lower pold 2 are
opened af f¥RPRSIER ctfeteShite s Ao fler F‘)’B&rﬁBypyeFkoF\ff%ﬁée%%e‘?f-I i ke nol d

cl eani ng conpositi 0 that has .becane the vul ¢cani,ze rubber fromthe
upper anop?gﬁﬁ?g rﬁfﬁst eaFrRT‘p?,Slt%l’}é’Pe f"ﬂ‘eéﬁr‘-n&ogaf 1theB§FH‘PE%Be‘EJ'egr aded

| ayer and the |jke canmbined with the.sheet 10 from surfaces, of . the upper and
| ower nolds 1 éﬂr%'be Z‘Tuciﬁﬂﬁ"'lt“ﬁeaﬁﬁp& &Feﬁﬁsﬁnﬁafgl g}'?‘ﬁiﬁeﬁ’.‘mue ’

and conventiconal vulcanizing agents may be employed.

15 Examples of the vulcanizing agent include sulfur and an
organic peroxide such as n-butyl-4,4-bis(t-
butylperoxy)valelate and 1,1-di (t-butylperoxy)-3,3,5-
trimethyleyclohexane. These may be used alone orx in
combination of two or more thereof. A content of the

20 wulcanizing agent may preferably be set to a range of from
l to 3 parts by weight with respect to 100 parts by weight
of the unvulcanized rubber.

Further, the mold cleaning composition of the
invention may optionally contain a release agent, a

25 reinforcing agent, and the like, in addition to the
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5As the sheet-like nold cleaning conposition, it is possible to use the
sheet-1ike nold cl eaning conposition provided with a plurality of |inear
slits 11 that are forned on the sheet surface of the sheet in parallel to
each other at a predetermned interval as shown in Fig. 1 10 for enabling
the sheet 10 to be folded. In the case of using such sheet-|ike cleaning
conposi t i BAYuhsarhoad Fukper, the ejwanddgnawiesit,okndhshbl ock pi eces 10a are
cut off fromthe sheet 10 along the slit 11. This cutting may be perforned
by pi cki ngul@enisinhezgend. with fingers and folding along the slit 11
repeatedly or by using a knife or the |like. Then, as shown in Fig. 8, the
sheet 10 is fol zglrpe Roenly dsinok prrthcudppey simited, oind he sheet 10
(the surface on which the slits 11 are forned) being oriented outward
(herein, gopvehtenebikeken SK R ANt SHEieygbeuemplpryed . Fikxamlesams t he sheet
10 is continuously folded until the bottomsurfaces thereof contact with
each ot heEhgoraiease tagemnt odciyide: dongoghadns Rdd@briiri geid. surle 33 ock

pi eces 10a are, not detached from one another during the_folding since the 25
bl ock pi e€b82adR afkd RRhhghariG AFicicR Bekak §ﬁlgonoﬁPb§r€%a¥ﬁ of the
slits 11. Thus, only by the sinple  operation of folding, it is possible to
tidily stﬁ(]:kpb%@-%l%@g FeREaASerged\ibh Z2iRe Bltgakapreard ¢8LCHENNg al i gned
along a lengthwi se direction and a wi dt hwi se direction w thout the bl ock

pi eces 108CBRTRALLI ARrSTALPAFh e FebreeRBledTRY, 8f GRENWPA | Wadossi bl e t o
elimnate the | abor of n%ﬁsurin the size of the sheet 1Q for cutting the

sheet 10 EnRoNARMAX hAhF ARG Ve SPPOPFE16F 8ELERI A BeRERMER bl ock

pi gy, 108 41 thogly the, 5 2l 1Y S, L Beek phgees 10a

stearylethylenediamide; and paraffin represented by a
polyethylene wax.

A content of the release agent may preferably be set
to a range of from 1 to 10% by weight with respect to the

15 total weight of the mold cleaning composition. When the
content of the release agent is less than 1% by weight, it
is difficult to exhibit sufficient release effect. When
the content thereof exceeds 10% by weight, cleaning ability
may be deteriorated and an appearance of a molded article

20 manufactured by using a mold after recycling may be
deteriorated.

Examples of the reinforcing agent include an
inorganic reinforcing agent (filler) such as silica,
alumina, carbon black, calcium carbonate, calcium silicate,

25 aluminum hydroxide, titanium dioxide, and titanium oxide.

A content of the reinforcing agent may preferably be set to
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10 are stacked on the other two bl ock pieces 10a by folding the four block
pi eces 10a that have been cut off fromthe sheet at the center of the four

bl ock pieces 10a is shown in Fig. 8 the invention is not limted thereto,
and it is possible to cut off and fold an appropriate nunber of block 15

pi eces 10a to stack the block pieces 10a into an appropriate size (for
exanpl e, hreegbl ofkfpomces tdHasSarmpastsdkedvaightheviatheresidercte thl ock pi eces
10a to use six block pieces 10a) in accordance with the size of a nold to be
cl eaned 0108 partteyby2ee@ightxafiptike oinwml b ixxd whitdert.he nol d cl eani ng
conposition of the invention is to be used is, for exanple, a nold for
mol di ng semi conBuctberdettcis mhshilmle dio raspbtwatiare tooltdieng i s performed by
using a thernosetting resin conposition. 25In the nold for nolding

seni condushynldeniced whbbhariwhemetlkxaridaniofg noimpw Sidrdiomhicontehesnol d

cl eaning conposition of the invention is used, exanples of the

t her nos et thegun¥vilpavdrpdsrubbear t dowsh 1Bseh dxnse mAtimigl.esAn materi al

i ncl ude an epoxy resin conposition containing an epoxy resin as a nmain
conponent cobkentheft hbenwater i gy restferadnio g isat, @ eurangeagént is

usual |y used together with the epoxy resin serving as the main ingredient.

Si nce thefmomdlctearfd it Heidbt nelth ciespial voipgesitated ekighg pfivention
is free formcontam nants and 10 restored to a nmold surface of an initial
state, a theenoédagbranisgucomPeyitiened on the nold surface before nol ding
sem conduct or packages using the thernosetting resin conposition serving as
the mol d mat eri 8he Fodegbapnind | ¢OMRAS Idkdsm ff s d@vankdbs maveri al
containing a nontanic 15 acid wax as the release agent, it is preferable to
coat ¥he Rénhanrfagtugedaxfonsexampiho®§ ctes@aiad kedewronThfi ¢ acid wax on
the nold surface, it is preferable to use an unvul cani zed rubber conposition
cont ai ni nYNYUAEARARRE §E£99E6§9€NEPQ(ﬁ$n§PQrﬁ%ﬁ%a@ﬂiﬁﬁ%ﬂhfk§h§hape, such as

sheet s cleaning agent, the vulcanizing agent, and other additives
are mixed, and the mixture is kneaded by a batch type
kneader and then formed into a sheet-like shape or a strip
15 shape by using an extruder or a reller, thereby obtaining
the mold cleaning composition. In the case that the mold
cleaning composition is used as a sheet, a thickness of the
sheet is usually set to 3 to 10 mm.
It is necessary to adjust a weight average molecular
20 weight (Mw) of the thus-ocobtained mold c¢leaning composition
as a whole to 200,000 to 460,000, which is measured by gel
permeation chromateography (GPC). Particularly preferred
weight average molecular weight (Mw) thereof is 220,000 to
430,000, When Mw is less than 200,000, a viscosity of the
25 mold cleaning composition is lowered, and a pressure

escapes from a clearance of the mold during molding so that

20



20 obt ai nabl e by m xi ng the unvul cani zed rubber described in the foregoing
and the rel ease agent. The sheet fornmed by the unvul cani zed rubber
conposition containing the nontanic acid wax is placed and heated in a nold
in the sane manner as in the cleaning process using the sheet-like nold 25
cl eaning conposition, so that the nontanic acid wax contained therein is
coat ed onthkempbdciashaneg. conposit immsialidredd tsprdate avaryapiactaocfd wax in
t he unvul cani zed rubber conposition is nelted by the heat vul canization and
exuded outheombhd dukdteutheceedwctiorm in prdsmune dresdsie agaotlldf il m on the
surface. 5A content of the nontanic acid wax may preferably be set to a

rati o of trunt¥s res@htpagt $nbloxwstiun oibree rmmeffErldleidy p2Gtt.0o Beparts by
wei ght, with respect to 100 parts by weight of the rubber material in the
unvul cani ¥edthebbef c»apedst 60, 0Vherthdericnusitty aoff tthe moddani ¢ acid 10
wax is less than 15 parts by weight, sufficient release effect is not

exhi bi % edclebaangheompasiéhion hpf evdisedt dmdsRlgeara Sinring ghiopetrhg nont ani ¢
acid wax is coated on the nold surface in an excessive amount to cause

det eri or apfobhenmapdeal aaBinsf compeiir on itel dha metldacaviliyai ned by usi ng
15- the nold after the cleaning and recycling. Her ei nafter, Exanples
and conpar&siitiggaip| Eerpptioneofles rtbadili®damds 1 to 6, and Conparative
Exanples 1 to 5 20Conponents in proportions shown in Tables 1 to 2 are

m xed, and eachThe ¢Re mexsuremenslkRerfedmed. a floxcgderrand B8l | ed by using
a pressure roller to obtain a sheet having a thickness of 5 mm thereby
obtainingdéé§ribﬁdsheb©w¢iL&hQnﬂhiaéméénmﬁgdc§%§é§ﬂﬂgoﬁ§mpggithmghﬁ aver age

mol ecul ar weight (NIG_ of each of the sheet-like nold cleaning conpositions
was redsufeakgd into chloroform to be left to stand for three days.

Subsequently, a chloroform soluble part is heated on a hot
plate to be dried and solidified. The obtained dried and
solidified matter is adjusted by using a 0.1 wt%
tetrahydrofuran (THF) solution to be left to stand for a
15 day. Subsequently, the solution is filtrated by using a
0.45 yum membrane filter, and a GPC measurement of the
filtrate is conducted under predetermined conditions by
using a predetermined analyzer. In the GPC measurement,
the solvent to be used is not limited to the THF solution
20 and is selected appropriately depending on the components
of the cleaning composition which is the measurement
cbject.
The mold cleaning composition may preferably have a
light color such as white and grayish color close to white,
25 By adjusting the color, it is possible to confirm

contaminants removed from a mold and adhered to the mold
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descri bed bel ow. The sheet-like nold cleaning conposition was soaked into
chloroformand left to stand for three days. Subsequently, a chloroform
solubilized fraction was heated on a hot plate at 50C to be dried and
solidified, 5 and the obtained dried and solidified natter was adj usted by
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sheet-llke mold cleaning composition and the like, a sheet

10 10 of which a sheet surface is provided with a plurality of
linear slits 11 disposed at a predetermined interval and in
parallel to each other as shown in Fig. 1 to make the sheet
10 foldable i=s sﬁitably used. More preferably, the sheet
10 has a sheet surface having a stripe pattern. By folding

15 the sheet 10 by using the slits 11, it is possible to
tidily stack the sheets 10.

The sheet 10 provided with the slits 11 may be
manufactured as described below. The rolled sheet obtained
as described above is cut into predetermined shape and size

20 to obtain the sheets 10, and the slits 11 are formed on an
upper surface of each of the sheets 10. The formation of
the slits 11 is performed, for example as shown in Fig. 2,
by using a ribbon slittexr in which circular cutting blades
13 are attached to a rotation shaft 12, and moving the

25 cutting blades 13 with the cutting blades 13 being buried

into the sheet 10 by a predetermined depth from the upper
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10 cavities)), a filling ratio of the cavity that was the worst in filling
property anong 16 cavities was evaluated. Results are shown in Tables 1 and
2. The filling ratio was detected by cal culating a bottom surface area of
the nold cavity and a bottom surface 15 area of a cavity part of an obtained
nol ded article and then calculating a ratio between the bottom surface
areas. Assymfanei afFthe gheetgh® ambiin s WBldblwise gliewctionacli bhet wo rows
that are parallel to each other in the nold formed of the upper nold 1 and
t he | ower simeetl 20 Pogiprbethecnl POs thHe Wk tanss in giagpdded itn pueallel to
each other as described above is 10 nm and the eight cavities 3 aligned in
each of tRaotber.arky drepreddmatthen abover orerationmmslibe 1zehat the
sheet-like nold cl eaning conposition 10 used as the sanple was set to a
wi dt h of 2genfi.smosedgeh the 26omatant g nyalhiatikhdss peradled tand the
sanpl e was di sposed between the rows of the cavities 3 in the nold for
eval uat i ogachoptbeEdary £pERedEn Heheoihp o Pardat fndihéi #M§PeAs nol di ng
conditions, nolding was perforned at 175C for 5 minutes, and a gap between
t he nol dsspéfaéﬁa@rgih@emhewtzslw TheTabeet310( par ss¥ticnadpinte 1 2
block pieces 1l0a having an identical size by the slits 11.
Since the slits 11 are formed at the constant interval, the
slits 11 have a function of a scale when the sheet is
10 folded, so that it is possible to cut or fold the sheet 10
in accordance with the size of the mold to be cleaned or
the cavity.
Further, as shown in Fig. 3, a distance D between an
end of each of the slits 11 and a sheet surface facing the
15 end of the slits 11 may preferably be set to about 0.1 to
0.8 mm, more preferably about 0.2 to 0.5 mm. The block
pieces 10a tend to be separated easily when the distance is
less than 0.1 mm, and the folding is less smooth when the

distance exceeds 0.8 mm.

20 A method of cleaning mold by using the mold c¢leaning
compositipn of the invention formed into the sheet-like
shape is performed on molds to be used for molding
semiconductor devices. For example, the sheeat which is in
an unvulcanized state is placed in the mold and then heat

25 vulcanized to cause contaminants to adhere to the sheet
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10

15

20

25

integrally. Subsequently, cleaning of the mold is
performed by removing the vulcanized sheet from the mold.

The mold cleaning method using the sheet-like mold
cleaning composition will be described below in detail in
the order of events.

To start with, the sheet-like mold cleaning
composition of the invention is prepared. Then, the sheet-
like mold cleaning composifion 10 is placed between an
upper mold 1 in which depressions 3a are formed and a lower
mold 2 in which depressions 3b are formed as shown in Fig.
4, and the upper mold 1 and the lower mold 2 are clamped to
sandwich the sheet-like meld cleaning cémposition 10 for
pressure molding as shown in Fig. S. The sheet 10 is
filled into a cavity 3 which is formed of the depression 3a
formed in the upper mold 1 and the depression 3b formed in
the lower mold 2 and brought into a pressure contact with
mold surfaces by the pressure for molding., In this state,
the unvulcanized rubber is heat vuilcanized by the heat for
molding to be a vulcanized rubber, so that an oxidized
degraded layer of a release agent and the like formed in
the cavity 3 are combined with the vulcanized rubber. In
some cases, burr around the cavity 3 is also combined with
the vulcanized rubber. Subsequently, as shown in Fig. 6,
the upper mold 1 and the lower mold 2 are opened after a
predetermined time period to peel off the sheet-like mold

cleaning composition 10 that has become the vulcanized
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70 White Carbon 40 40 40 40 40 40 Montanic Acid Wax 12 12 12 12 12 12
| m dazole *3 10

rubber from the upper and lower molds 1 and 2, thereby
peeling off the oxidized degraded layer and the like
combined with the sheet 10 from surfaces of the upper and
lower molds 1 and 2. Thus, the mold cleaning is performed.
g As the sheet-like mold cleaning composition, it is
possible to use the sheet-like mold cleaning composition
provided with a plurality of linear slits 11 that are
formed on the sheet surface of the sheet in parallel to
each other at a predetermined interval as shown in Fig. 1
10 for enabling the sheet 10 to be folded.

In the case of using such sheet-like cleaning
composition, as shown Fig. 7, a required number of the
block pieces 10a are cut off from the sheet 10 along the
slit 11. This cutting may be performed by picking the

15 sheet 10 with fingers and folding along the slit 11
repeatedly or by using a knife or the like. Then, as shown
in Fig. 8, the sheet 10 is folded along the slit 11 with
the upper surface of the sheet 10 (the surface on which the
slits 11 are formed) being oriented outward (herein, 4

20 block pieces 10a are being cut off in Fig. 8), and the
sheet 10 is continuously folded until the bottom surfaces
thereof contact with each other to stack the block pieces
10a as shown in Fig. 8. The block pieces 10a are not
detached from one another during the folding since the

25 block pieces l0a are connected with each other at botteom

parts 1lla of the slits 1l. Thus, only by the simple
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| m dazoline *4 - - - 5 - - dycolethez *5 - - -

operation of folding, it is possible to tidily stack the
block pieces 10a with the block pieces 10a being aligned
along a lengthwise direction and a widthwise direction
without the block pieces 10a being intersected with each
othexr. Therefore, it is possible to eliminate the labor of
measuring the size of the sheet 10 for cutting the sheet 10
into pieces having an identical size or aligning detached
block pieces 10a.

Although the state in which the two block pieces 10a
are stacked on the other two block pieces 10a by folding
the four block pieces 10a that have been cut off from the
sheet at the center of the four block pieces 10a is shown
in Fig. 8, the invention is not limited thereto, and it is
possible to cut off and fold an appropriate number of block
pleces 10a to stack the block pieces 10a into an
approprilate size (for example, three block pleces 10a are
stacked on the other three block pieces 10a to use six
block pieces 10a) in accordance with the size of a mold to
be cleaned or a cavity.

One example of molds for which the mold cleaning
composition of the invention is to be used is, for example,
a mold for molding semiconductor devices with which
repetitive molding is performed by using a thermosetting
resin composition.

In the mold for molding semiconductor device, which

is one example of molds. for which the mold cleaning
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composition of the invention is used, examples of the
thermosetting resin composition to be used as a molding
resin material include an epoxy resin composition
containing an epoxy resin as a main component,

In the thermosetting resin composition, a curing
agent is usually used together with the epoxy resin serving
as the main ingredient.

Since the mold cleaned with the mold cleaning
composition of the invention is free form contaminants and
restored to a mold surface of an initial state, a release
agent is usually coated on the mold surface before molding
semiconductor packages using the thermosetting resin
composition serving as the mold material. For example, in
the case of molding a mold material containing a montani;
acid wax as the release agent, it is preferable to coat the
montanic acid wax. As a method for coating the montanic
acid wax on the mold surface, it is preferable to use an
unvulcanized rubber composition containing a montanic acid
waX and formed into a sheet-like shape, such as sheets
obtainable by mixing the unvulcanized rubber described in
the foregoing and the release agent. The sheet formed by
the unvulcanized rubber composition containing the montanice
acid wax is placed and heated in a mold in the same manner
as in the cleaning process using the sheet-like mold
cleaning composition, so that the montanic acid wax

contained therein is coated on the mold surface. It is
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2 Water 55 5 5 5 5 Wight Average Ml ecul ar Weight . (Mw)of Ml d cleaning
-Conposi tion 220,000 430, 000 370, 000 430, 000 430, 000 430, 000

considered that the montanic acid wax in the unvulcanized
rubber composition is melted by the heat wvulcanization and
exuded out to the mold surface to foxrm a uniform release
agent film on the surface.

5 A content of the montanic acid wax may preferably be
set to a ratio of.from 15 to 35 parts by weight, more
preferably 20 to 30 parts by weight, with respect to 100
parts by weight of the rubber material in the unvulcanized
rubber composition. When the content of the montanic acid

10 wax is less than 15 parts by weight, sufficient release
effect is not exhibited. When the content thereof exceeds
35 parts by weight, the montanic acid wax is coated on the
mold surface in an excessive amount to cause deterioration
in appearance of molded articles that are obtained by using
15 the mold after the cleaning and recycling.
Hereiﬁafter, Examples and Comparative Examples will

be described.

Examples 1 to 6, and Comparative Examples 1 to 5
20 Components in proportions shown in Tables 1 to 2 are
mixed, and each of the mixtures was kneaded by a kneader
and rolled by using a pressure rollexr to obtain a sheet
having a thickness of 5 mm, thexreby ocbtaining desired
sheet-like mold cleaning compositions.
25 A weight average molecular weight (Mw) of each of the

sheet-like mold cleaning compositions was measured as
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Cavity Filling Ratio(% 100% 100% 100% 100% 10041 100% *1; copol ynerization
rati o anong ethylene (a), propylene (b), and ethylidenenorbornene (c) is
67/31/2 at nolar 10 ratio; weight average nol ecul ar weight (Aw) is 220, 000.
*2: 1, 4-pol ybut adi ene; Mooney viscosity 141144 (100C) of 45 M wei ght
average mol ecul ar wei ght (4w of 490,Q$g. *3: , o,

2, 4-di ami ABEGE2 9ﬂePﬁgPY’m‘ d"zi%olthﬁﬂt-'(lj? | BOh{ SLEpPARFnEOMBOSHtion

2-nmet hyl -4-ethylim.d | i *5; et hyl I t hyl et her. *6:

5. ani no- 29ASt RYRKFEpAREP. Chlorctorn Und Y G2 TNEY Fhiet

days. Subsequently, a chloroform solubilized fraction was
heated on a hot plate at 50°C to be dried and solidified,

5 and the obtained dried and solidified matter was adijusted
by using a 0.1 wt% tetrahydrofuran (THF) solution to he
left to stand for a day. Subsequently, the solution was
filtrated by using a 0.45 pum membrane filtexr, and a
measurement of a weight average molecular weight (Mw) of

10 the filtrate was conducted by using a GPC analyzer (HLC-
8120GPC, manufactured by Tosoh Corporation) under following

measurement conditions.

Measurement Conditions
15 Column: GMHxyr + GMHyxr + G3000Hy,, manufactured by Tosoh
Corporxation
Column Size: each having diameter of 7.8 mm x 30 cm,
total size; 90 cm
Column Temperature: 40°C
20 Eluting Solutien: THF
Flow rate: 0.8 ml/min
Inlet Pressure: 2,3 MPa
Injected Amount: 100 ul
Detector: Differential Refractometer (RI)

25 Standard Sample: Polystyrene (PS)
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I s(t-butyl peroxy)val el ate. 10Table 2 (parts) Conparative

*7: n-butyl-4,4-b
12345 EPDM41 100 - 100 100 100

Exanpl es

Data Processing Apparatus: GPC-8020, manufactured by

Tosoh Corporatien

A filling property of each of thus-obtained sheet-

5 1like mold cleaning compositions of Examples, Comparative
Examples, and Conventional Examples was evaluated as
described below. By using molds for filling property
evaluation [(mold size: 24 mm x 91 mm; mold cavity size: 4
mm X 5 mmn x 2.0 mm (total depth of upper and lower

10 cavities)], a filling ratio of the cavity that was the
worst in filling property among 16 cavities was evaluated.
Results are shown in Tables 1 and 2.

The filling ratio was detected by calculating a
bottom surface area of the mold cavity and a bottom surface

15 area of a cavity part of an obtained molded article and
then calculating a ratio between the bottom surface areas.
As shown in Fig. 4, eight cavities 3 are aligned in each of
two rows that are parallel to each other in the mold formed
of the upper mold 1 and the lower mold 2. A gap between

20 the cavities 3 disposed in parallel to each other as
described above is 10 mm, and the eight cavities 3 aligned
in each of the rows are disposed at an interval of 1 mm.
The size of the sheet-like mold cleaning composition 10
used as the sample was set to a width of 10 mm, a length of

25 91 mm, and a thickness of S mm, and the sample was disposed

between the rows of the cavities 3 in the mold for
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3R2 - 100 - - - \VWite Carbon 40 40 40 40 40 Montanic Acid Wax 12 12 12 12

evaluation, followed by closing the mold for heat molding.
As molding conditions, molding was performed at 175°C for 5

minutes, and a gap between the molds for clamping was 0.5

nm.
5
Table 1
{parts)

Examples

1 2 3 4 5 €
EPDM *1 100 30 50 30 30 30
BR *2 - 70 50 70 70 70
White Carbon 40 40 40 40 40 40
Montanic Acid
Wax 12 12 12 12 12 12
Imidazole *3 10 10 5 - - -
Imldazoline *4

- - - 5 - -
Glycolether
*5 - - - - - 10 -
Aminoalcohol
*6 - — - ~ - 5
Qrganic
Peroxide *7 2 2 2 2 2 2
Water 3 5 5 5 3 5
Weight Average
Molecular
Weight {(Mw) of
Mold Cleaning | 220,000 | 430,000 | 370,000 | 430,000 | 430,000 | 430,000
Composition '
Cavity Filling
Ratioc (&) 1008 100% 100% 100% 100% 100%

*1: copelymerization ratio among ethylene (a}, propylene
(b}, and ethylidenenorbornene (c) is 67/31/2 at molar

10 ratio; weight average molecular weight (Mw) is 220,000.
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12 | m dazole *2 10 10 - - -

10

I mdaroline 44 - 5 - _ dycolether *5 -

*2: 1,4-polybutadiene; Mooney viscosity MLi., (100°C) of 45
M; weight average molecular weight (Mw) of 480,000,
*3:1 2, 4-dianino-6 [2'-methylimidazelinyl-{1)‘’)ethyl-—s~
triadine.
*4: 2-methyl-4-ethylimidazoline.
*5: ethyleneglycolmonomethylether.
*6: 2-amino-2-methylpropanol.
*7: n-butyl-4,4-bis(t-butylperoxy)valelate.
Tabhle 2
{parts)

Comparative Examples

1l 2 3 4 S5
EPDM *1 100 - 140 100 100
BR *2 - 100 - - -
White Carbon 40 40 40 40 40
Montanic Acid
Wax 12 12 12 12 12
Imidazole *3 10 10 - - -
Imidazoline *4

- - 5 - —
Glycelether
"5 - - - 10 -
Amincalecohol *6

- - - - 5
Organic
Peroxide *7 2 2 2 2 2
Watexr 5 5 5 5 5
Welght Average
Molecular
Weight (Mw) of
Mold Cleaning 180,000 490,000 180,000 180,000 180,000
Conmposition
Cavity Filling
Ratio (%) 80% 90% 75% 70% 15%
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*1: copolymerization ratio among ethylene (a), propylene
{(b), and ethylidenenorbornene (c) is 64/34/2 at molar
ratio; weight average molecular weight (Mw) is 180,000.
*2: 1,4-polybutadiene; Mooney viscosity MLy, (100° C) of 45
5 M; weight average molecular weight (Mw) of 4%0,000.
*3: 2,4~-diamino-6[2’ -methylimidazolinyl-(1)’]ethyl~s-
triadine.
. *4; 2-methyl-4-ethylimidazoline.
*5: ethyleneglycolmonomethylether,
10 *§: 2-amino~2-methylpropanol.

*7: n-butyl-4,4-bis(t-butylperoxy)valelate.

From the above results, the samples of Examples that
are the sheet-like cleaning compositions each having the
15 weight average molecular weight (Mw)} within the specific
range exhibited the £filling ratio of 100%, which is a
femarkably excellent f£illing property. In contrast, the
samples of Comparative Examples that are the sheet-like
cleaning compositions each haviné the weight average
20 molecular weight (Mw) out of the specific range has the
filling ratio lower than that of Examples, and it is
difficult to put Comparative Examples into practical use
due to the inferior filling property.
Hereinafter, Examples using the sheet-like mold
25 cleaning composition provided with the slits will be

described.
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5 5 5 Weight Average Ml ecul ar Weight (MN of Ml d C eaning Conposition
180, 000 490, 000 180,000 180, 000 180,000 Cavity Filling Ratio(% 80% 90% 75%
70% 75%

Example 7
As shown in Fig, 1, each of the sheet-like mold
cleaning compositions (thickness (T in Fig. 1} of 5 mm)

5 obtained in Examples 1 to € described above was cut into
sheets 10 each having a width (A in Fig. 1) of 230 mm and a
length (B in Fig. 1) of 300 mm. Slits 11 each having a
depth of 4.5 mm were formed in a direction of the width of
the sheet 10 on a whole part of an upper surface of the

10 sheet 10 at an interval (C in Fig. 1) of 15 mm and in
parallel to each other. Namely, a2 distance (D in Fig. 3)
between an end of each of the slits 11 and a sheet surface
of the sheet 10 facing to the end was 0.5 mm. In this
sheet 10, twenty block pieces 10a were formed. Each of the

15 sheet-like mold cleaning compositions 10 provided with the
slits 11 was cut in accordance with several types of
transfer molding apparatuses that varied in mold size and
folded at a part of the slits 11 to be placed in the molds
as being stacked. After that, the mold was closed to

20 perfo?m heat molding for measuring a filling ratio. As a
result, it was detected that the filling ratic was high and
the‘filling property was remarkably excellent like the
foreqoing sheet-like mold cleaning composition.

The mold cleaning composition of the invention is
25 useful for cleaning and recycling molds such as those used

for a thermosetting resin molding material, for example,
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wei ght (Mw) is 180, 000. *2: 1, 4- pol ybut adi ene; Mooney vi scosity MDA
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2- 2- *

Fr gm ?ﬁe a o%gyé‘ggﬁgga%%eag%%ﬁﬁggyﬁ ([Sé lt:)%%ﬂ are >E%Sf)evghgeiaflel ke
C' eani ng ‘E?Epg%b&' 8% Eﬁ&huEi‘ﬂ LQ%O%}Z di’%ﬁk‘t ﬁ"l r ?n@lﬁ%f'il ar wei ght

w thin e speC| rang Pt 100% whi ch

1% remr kab e ﬁekbﬁa%rgbéhtnﬂn BEREESH Ihad EANIA@RLrid 50D e o

Conpar ati ve Exanp are the she eanlng conpositions each
havi ngg t h h v e rg ( f ific range
has th% fleﬁﬁ%g %gglgiegmé§9? nS%E%? rn3€§?°di ﬂ%s %%%5%P?Ccult to

put Corma %tmlEisangﬁarb porpr élgx?ilr@& ﬂ'Pe\:l-L ;{g‘ tewa%ol é”lng

property Her el na ter es using t i ke o

cl eani ng EBHH&EH%BH ﬂaaw;@egtma em ﬁék'ﬁédawﬂﬂemrﬂ%w&%d Exanpl e 7

As shown in each of the sheet-11ke nold cleaning conpositions

(thlcknesaeﬁzrtmnglgroﬂ)tgg ScHP) thold@#ned in Exanples 1 to 6 described
above was cut int0 sheets 10 each haV|ng a width (4 in Fig. 1) of 230 nm and
a This application is based on Japanese patent

10 application No. 2006-145544 filed on May 25, 2006, the
entire contents thereof being hereby incorporated by
reference.

Further, all references cited herein are incorporated

in their entireties,
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|l ength (Bin Fig. 1) of 300 nm Slits 11 each having a depth of 4.5 nm were
formed in a direction of the wiwdth of the sheet 10 on a whole part of an

upper surface of the 10 sheet 10 at an interval (Cin Fig. 1) of 15 mm and
in parallel to each other. Nanely, a distance (Din Fig. 3) between an end

of each o e, sl apd, a sheet surface of the sheet 10 facing to the
end was 0%§EEWF§I%L$%|stﬂ%ét 10, twenty bl ock pieces 10a were forned. Each

of the 15 sheet-like nold cleaning conpositions 10 provided with the slits
11 was cut in accordance with several types of transfer nol ding apparatuses

that varied i nlrmljg fééfa@%gﬂé;i%'ﬂ?%m%@ﬁg{cgaﬁggﬁgffgg&,ﬁéi %ﬁoll to be placed

in the nolds as”béing ter sed to 20 perform

h | dj ' filly I af i N Al s d d
that tne PRIELAERTERICEERE, o ORI ety SER My o ¥Ra R 21 )

excel lent obuke (§Ea£01£99108 Slesizld kaniBlel lePUNg GAERESLLOY. The mol d

cl eani ng nposition o e inventl use for%®lean|ng and

recycli ngwggyﬁ SHEPage %@Pé&fi%?@%éi‘?;{h@ Mﬁr[ﬁlﬁﬁ{é&fé%ﬂo r{agaifego@k%ﬁg

mat eri al , exanpl e] or cleaning and recy r transfer

mol di ng Whipghobs w5eRe 050 6Dk SRTHCPRHC Lla RLAARALS 1Y gbransf er ol di ng

usi ng an epoxy resin nn1ding naterlg. Wil I e the present invention has been
descri bedykpm LRl &b A0 Mhd P e(ﬁﬂgq to specific enbodinments thereof, it
will be aggargﬁgfto one si?%%exf#in{ e art that various changes and

modi fications gan hig RRAR (diRgVcbREEE 1€2Ba! Abeer&iﬂg} E@ef\ggﬁ@e t her eof .

Thi s application is based on Japanese patent 10 application . 2006- 145544
filed on Mywgére?008aidheleMid® CHPAMS I YL Whe1RI AR 8Py i ncorporat ed

by reference.
weight average molecular weight (Mw) within a range of from
220,000 to 430,000 according to the measurement by gel
permeation chromatography (GPC).

3. The mold cleaning composition according te claim 1
or 2, which has a sheet~like shape or a strip shape.

4. The mold cleaning composition according to any one
of claims 1 to 3, wherein the cleaning agent is at least
one member selected from the group consisting of
glycolether, imidazole, imidazoline, and aminocalcohol.

5. The mold cleaning composition according to any one
of claims 1 to 4, wherein the cleaning agent is contained
in an amount of from 10 to 60 parts by weight with respect
to 100 parts by weight of the unvulcanized rubber.

6. The mold cleaning composition according to any one

of claims 1 to 5, which further comprises water in an

amount of from 1 to 20 wthd.
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Further, all references cited herein are incorporated in their entireties.
WHAT IS CLAIMED I S: 1. A nold cleaning conposition conprising an

unvul cani zed rubber, a cleaning agent, and a vul cani zi ng agent, wherein said
cl eani ng conposition as a whol e has a wei ght average nol ecul ar wei ght (414)

within & rangesol TREMEND OGN AZERN BRdrtarbheoTRATUBREEN! by

gel perneation chromat ography (G° ¢l eani ng conposition

accord|ngo&ocgh§hg11 t&hGrehﬂléﬁ'ﬂuEtﬁ@@'éﬁhﬁE&H&%ﬂé'fElé#ééi ke has a
wei ght average nol ecul ar melgh (M wi thin a range of fron1 20, 000 to

430, 000 accor digng 4Re 61 ABABH IR cﬁ’%)o&‘i'tl%r R2rainght8manpgsaphy (GPQ).
3. The nold cleaning conposition according to claiml or 2, which has a

sheet - | i kgskagemer 1atst 7, PwBE2EER the mo¥d Jdheaniid @dr@@ylrﬁo@pm%m tion
according to any one of claims 1 to 3, wherein the cleaning agent is at

| east one zmamaek-sekackRepEr O WRECHr l@ﬁmﬁiﬁld\ﬂ ey Galidshekre
i m dazol e, imdazoline, and am noal coho . The nold cl eani ng

conposi ti @l spegeldbidat 8hasy SALLte CRéFEod 110 dhe isferitl dnhatclaeani ng
agent is contained in an amount of from 10 to 60 parts by weight with

respect tertd@tpamifelyiveegiral Odnd hen Ubwed TS ZeickH W8l other. 6. The nold
cl eani ng conposition according to any one of clains 1 to 5, which further
conpri ses wateg,i NI RNl &dn P Bongdo® i2Q onf ¥ecording fo Ehgimol d

cl eani ng conposition according to any one of clainms 1 to 6, which further
conpri ses8a whkgaia agedislits ard.didwosdd sl et nchicbnghesitt-lakeaccor di ng
to any one of clains 1 to 7, wherein the nold cl eaning conposition has a
sheet - | i kmodbapéeaninki compopitiiohiiy edpdbleasf HBeairsy fled ddidsposed on a
sheet surface thereof in one direction at a predetermned interval and in
parall el with @ach Théanold clearfinglhemposd tdomaricegrddngosot cbaimccor ding
to claim81l wherein said slits are di sposed so that said sheet-1ike nold

cl eani ng @Gonpbertinnsatdcapabbecand despapddlstedthat saidl@GheBtelided cl eani ng
conposition according to claim8, wherein said slits are disposed so that
sai d sheemolidkelmshiingl campogi tbompobs t¢aprble cafpdid impfclieiadgngut al ong said
slits. 11. The nol d cl eani ng conposition according to any one of
clainms 1 seid0slahEch is a cleaning conposition to be used for a nold used

for heat nolding repeatedly for nolding a nolding material.
11. The mold cleaning composition according to any

one of claims 1 to 10, which is a cleaning composition to
be used for a mold used for heat molding repeatedly for

molding a molding material.
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